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Introduction

This document compares evaluated cross-sections with corresponding
experimental data from the EXFOR database for a number of evaluated
libraries (Table 1), nuclear reactions and associated reaction products (Table 3).
This document was produced using tools based on the NEA Java-based nuclear
information software (JANIS) and associated databases; up-to-date plots are
available from online JANIS Books [1].

Caveat: When studying plots, please take into account that the energy
resolution of experimental data is not always comparable with the resolution
of the evaluated data.

Graphical comparison of nuclear data

Experimental data sets are identified by the year and first author of the main
reference compiled in EXFOR. The colors give an indication on the publication
year, from black/blue for the oldest data to orange/red for the most recent
ones (Table 2). All experimental data are plotted on the graph but the legend
will ignore all of them if there are more than 20 data sets.

Evaluated data are plotted with full lines for exclusive cross-sections explicitly
defined by a MT number, whereas dashed lines indicate residual production
cross-sections given in MT5. A star ‘*' after the name of the library indicates
additional operations performed by JANIS, e.g. summation over the ground
and metastable yields, reconstruction of residual production cross-sections
over the whole energy range.

The data are plotted in log-log scale (on the left hand side) and lin-log scale (on
the right hand side). The best representation depends on the Q value of the
reaction and/or the magnitude of the variation in the cross-section values.

Table of reactions and Q values

In order to identify individual contributions in residual production cross-
sections, reactions leading to the same product are listed along with their
associated Q values. The latter are calculated using mass excess from the
NUBASE2012 evaluation of nuclear properties [2].
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Navigation in this document

The data are sorted by element, then by isotope and finally by reaction. In
order to facilitate access to the information, two navigation modes are
available in addition to the usual bookmark. At the top of each page, on the
first row, the previous (<<) and next (>>) “Isotope links” allow the reader to
move from one isotope to another while staying on the same MT reaction. On
the second row, the “MT links” allow scanning all reactions of a given isotope.
The latter navigation mode is actually similar to the use of the page up and
page down keys.

References

[1] N.Soppera et al.,, Nuclear Data Sheets 120 (2014), 294. See also
www.oecd-nea.org/janis.

[2] G. Audi, et al., Chinese Physics C, 2012, 36 (12), 1157-1286, 2012.
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Table 3: list of exclusive reactions used in the inter-comparison

Library Release date
ENDF/B-VIII.O February 2018
JENDL/PD-2016 December 2017
TENDL-2017 December 2017
EXFOR April 2018

Table 2: experimental data sets color code

Color Publication year
o red 2005 < year
orange 2000 < year < 2005
light orange 1995 < year < 2000
khaki 1990 < year < 1995
Pightiereen | 1985 < year < 1990
S | 1980 < year <1985
1970 < year < 1980
1960 < year < 1970
year < 1960

MT | Reaction MT | Reaction MT | Reaction MT | Reaction
4n 102 | gamma 159 | 2n+p+a 181 | 3n+p+a
11 | 2n+d 103 | p 160 | 7n 182 | d+t

16 | 2n 104 | d 161 | 8n 183 | n+p+d
17 | 3n 105 | t 162 | 5n+p 184 | n+p+t
18 | fission 106 | h 163 | 6n+p 185 | n+d+t
22 | n+a 107 | a 164 | 7n+p 186 | n+p+h
23 | n+3a 108 | 2a 165 | 4n+a 187 | n+d+h
24 | 2n+a 109 | 3a 166 | 5n+a 188 | n+t+h
25 | 3n+a 111 | 2p 167 | 6n+a 189 | n+t+a
28 | n+p 112 | p+a 168 | 7n+a 190 | 2n+2p
29 | n+2a 113 | t+2a 169 | 4n+d 191 | p+h

30 | 2n+2a 114 | d+2a 170 | 5n+d 192 | d+h

32 | n+d 115 | p+d 171 | 6n+d 193 | h+a

33 | n+t 116 | p+t 172 | 3n+t 194 | 4n+2p
34 | n+h 117 | d+a 173 | 4n+t 195 | 4n+2a
35 | n+d+2a 152 | 5n 174 | 5n+t 196 | 4n+p+a
36 | n+t+2a 153 | 6n 175 | 6n+t 197 | 3p

37 | 4n 154 | 2n+t 176 | 2n+h 198 | n+3p
41 | 2n+p 155 | t+a 177 | 3n+h 199 | 3n+2p+a
42 | 3n+p 156 | 4n+p 178 | 4n+h 200 | 5n+2p
44 | n+2p 157 | 3n+d 179 | 3n+2p

45 | n+p+a 158 | n+d+a 180 | 3n+2a
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MT28 (y,n+p) or MT5 (H1 production)

MT103 (y,p) >>

He3 (y,n+p) or H1 production log-log

He3 (y,n+p) or H1 production lin-log
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May 2018 Incident gammas




OECD NEA Data Bank JANIS Book
<< 2-He-3 3-Li-6 3-Li-7 >>
<< MT41 (y,2n+p) MT103 (y,p) or MT5 (He5 production) MT105 (y,t) >>
Li6 (y,p) or He5 production log-log Li6 (y,p) or He5 production lin-log
=== JENDL/PD-2016 T T T T T T T T I T T === JENDL/PD-2016 S S A S R i i I i i
50 mb{ —— TENDL-2017 —— TENDL-2017
X A.Kh.Shardanov+ 1964 X A.Kh.Shardanov+ 1964
r 30mbT
10mb 1
S5mbT
o oimt T . Bmbr
g 500 bt g’
5 5
100 10mbt
50 ub 1
100t e *
I (1]}, USRS ARSI B EE_SS LSS e S
5ubT
1MeV 25 :\/IeV "M;IeV ? 10 l:/\e\/ 25 l:ﬂe\/ 100 ;VIeV 1MeV 25 ;\Ae\/ 5 l\;\ev ? 10 lzlleV 25 V:/IeV 50 l:ﬂe\/ 100 ;\/IeV
Incident energy Incident energy
Reaction Q-Value
Li6(y,p)He5 -4433.09 keV
May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

3-Li-6

3-Li-7 >>

<< MT103 (y,p)

MT105 (y,t) or MT5 (He3 production)

MT115 (y,p+d) >>

Li6 (y,t) or He3 production log-log

Li6 (y,t) or He3 production lin-log

- -~ JENDL/PD-2016 - -~ JENDL/PD-2016
- -~ TENDL-2017* - -~ TENDL-2017*
10mbq{ > V.V.Varlamov+ 1986 8mb{ >  V.V.Varlamov+ 1986
A AMurakami 1970 A AMurakami 1970 + 4
% N.K.Sherman+ 1968 % N.K.Sherman+ 1968
5mbl ®  AMurakami 1968 ®  AMurakami 1968
X N.K.Sherman+ 1966 X N.K.Sherman+ 1966
X G.Manuzio+ 1965 7mbq X  G.Manuzio+ 1965
+  AP.Komar+ 1964 +  AP.Komar+ 1964 +
TmbT
r 6mbT ®
500 ubt
e
Smbt+ =
S 100 s +
& soppT 8 ambt
2 2
g - e e <4
o (5}
3mbT
10 b+
S5ubT
2mbT
T T 1mbT
500 nb
0b
1MeV 25 l‘VIeV 5 h)leV ‘ 10 I\‘Ae\/ 25 I\‘Ae\/ 50 MeV 100 MeV 1MeV 25 ;\Aev 5 N‘le\/ ‘ 10 MeV 25 I\‘/IeV ‘ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Li6(y,t)He3 -15794.14 keV
Li6(y,n+d)He3 -22051.38 keV
Li6(y,2n+p)He3 -24275.94 keV

May 2018

Incident gammas




OECD NEA Data Bank

JANIS Book

3-Li-6

<< MT105 (y.t)

MT115 (y,p+d) or MT5 (H3 production)

3-Li-7 MT4 (y,n) >>

Li6 (y,p+d) or H3 production log-log

Li6 (y,p+d) or H3 production lin-log

— -~ JENDLPD-2016 — -~ JENDLPD-2016
10mb--~ TENDL-2017 - -~ TENDL-2017
X V.V.Varlamov+ 1986 8mbY 51 V.V.Varlamov+ 1986
X AMurakami 1970 x X AMurakami 1970
5mby I AMurakami 1968 + X 4 AMurakami 1968
X 5.5 mbF
#
Fadi 5mbt %
1mbt 7 L +
I AN 45mbt
500 pb - B
4mb
SR
=) ®
_ 10wt s _ 3smb !
S r S i
8 sopbT 8 3mb e
7] » i
2 - 2 i
5 5 25mb i
10pT 2mb ]
subt P
1.5mb [
1mb { i
Tubt g
I 500 pb *
500 nb 1 i
0b
} } } t } } } -500 b } } } } } } }
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Li6(y,He3)H3 -15794.14 keV
Li6(y,p+d)H3 -21287.62 keV
Li6(y,n+2p)H3 -23512.19 keV
May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 3-Li-6

3-Li-7

4-Be-9 >>

<< 3-Li-6 MT115 (y,p+d)

MT4 (y,n) or MT5 (Li6 production)

MT32 (y,n+d) >>

Li7 (y,n) or Li6 production log-log

Li7 (y,n) or Li6 production lin-log

=== JENDL/PD-2016 === JENDL/PD-2016
=== TENDL-2017 * === TENDL-2017 *
X S.Karataglidis+ 1989 11mb{ X S.Karataglidis+ 1989
10 mbF i
10mb i
1mbT 9mb
8mb-
100 pb T NP I S s
i 7mb
c ';‘ s
s I S 6mbt
S tout ; 3
] 0
3 1]
g g 5mb
o o
1TpbT 4mb
3mb
100 nbT-
2mb
itmbt+
10nb+
0bA o S s lctletettetettet Tty S S ototololvts wte e Y
1nb t t t t t t t -1 mb t t t t t t t
1 MeV 2.5MeV 5MeV 10 MeV 25 MeV/ 50 MeV/ 100 MeV/ 1 MeV 2.5MeV 5MeV 10 MeV 25 MeV/ 50 MeV/ 100 MeV/
Incident energy Incident energy
Reaction Q-Value
Li7(y,n)Li6 -7251.09 keV
May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

3-Li-7

<< MT4 (y,n)

MT32 (y,n+d) or MT5 (He4 production)

MT41 (y,2n+p) >>

--- JENDL/PD-2016
10mbd === TENDL-2017
X V.V.Varlamov+ 1986

1mb

100 b+

10pbt

1pbt

100 nb1

10nbT

Cross section

1nbT

100 pb+

10pbT

1pbT

100 b1

101

1fo+

Li7 (y,n+d) or He4 production log-log

1 MeV

2.5MeV

5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

Cross section

Li7 (y,n+d) or He4 production lin-log

- -~ JENDL/PD-2016
3mp{--- TENDL-2017
X V.V.Varlamov+ 1986

0bt e

xxxxxxx

1 MeV 2.5MeV 5MeV 10 MeV

Incident energy

100 MeV

Reaction

Q-Value

Li7(y,t)He4

-2467.62 keV

Li7(y,n+d)He4

-8724.85 keV

Li7(y,2n+p)He4

-10949.42 keV

May 2018

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 3-Li-6

3-Li-7

<< MT32 (y,n+d)

MT41 (y,2n+p) or MT5 (He4 production)

MT103 (y,p) >>

--- JENDL/PD-2016
10mbd === TENDL-2017

X V.V.Varlamov+ 1986

Li7 (y,2n+p) or He4 production log-log

1mb

100 b+

10pbt

1pbt

100 nb1

10nbT

Cross section

1nbT

100 pb+

10pbT

1pbT

100 b1

101

1fo+

1 MeV

2.5MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

Cross section

Li7 (y,2n+p) or He4 production lin-log
=== JENDL/PD-2016 I TTTTTTIT7I7IT I I I I I I

3mp{--- TENDL-2017
X V.V.Varlamov+ 1986

0bt e

1 MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV

Incident energy

100 MeV

Reaction

Q-Value

Li7(y,t)He4

-2467.62 keV

Li7(y,n+d)He4

-8724.85 keV

Li7(y,2n+p)He4

-10949.42 keV

May 2018

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 3-Li-6 3-Li-7 4-Be-9 >>
<< MT41 (y,2n+p) MT103 (y,p) or MT5 (He6 production) MT105 (y,t) >>
Li7 (y,p) or He6 production log-log Li7 (y,p) or He6 production lin-log
=== JENDL/PD-2016 T T T TTTIT00d I I I I I === JENDL/PD-2016 TTTTTTIT7I7IT I I I I I
——— TENDL-2017 16mb— TENDL-2017
K LAKulChitskiy+ 1963 K LAKulChitskiy+ 1963
X A.Kh.Shardanov+ 1962 X A.Kh.Shardanov+ 1962 ™ ® B
+  A.G.Gregory+ 1962 +  A.G.Gregory+ 1962 L
14mbt 88
1mbT
=
=B
12mbt B
500 ub ;"E ) v
Tmbt
2 i 2 800ubT
=3 i [%3
3 i g
4 i 8
o i o
S ; S 600 bt
100 b1
3 400 b1+
sout 200 b+
T O R o 7 S N N s
2 o4
200 b1
1MeV 25 l‘\/IeV 5 h)leV ‘ 10 l\‘/\e\/ 25 l\‘ﬂe\/ 50 l\‘/IeV 100 MeV 1MeV 25 Me\/ 5 h)\ev ‘ 10 lllleV 25 MeV 50 l\‘ﬂe\/ ‘ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Li7(y,p)He6 -9973.96 keV

May 2018

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 3-Li-6

3-Li-7

<< MT103 (y,p)

MT105 (y,t) or MT5 (He4 production)

MT116 (y,p+t) >>

Li7 (y,t) or He4 production log-log

Li7 (y,t) or He4 production lin-log

LT ———. — : : R v— — : : : R R R :
- -~ TENDL-2017* ——- TENDL-2017*
A V.V.Varlamov+ 1986 8mb{ A  V.V.Varlamov+ 1986
10mbl 4 vu.l.Sorokin+ 1969 Vv < Yu.lSorokin+ 1969 v,
v EBBazhanov+ 1965 v v EBBazhanov+ 1965
> LAKulChitskiy+ 1963 N > LAKulChitskiy+ 1963
1mb{ A  LAKuChitskiy+1963 | * Y A LAKUIChitskiy+ 1963
%  V.G.Shevchenko+ 1961 * e ,{;;W 7mb{ %  V.G.Shevchenko+ 1961
®  MMiwa+ 1960 R e et N ®  MMiwa+ 1960
100pb{ X MMiwa+ 1960 = ,,»»»»w;wm‘%‘*ﬁmwmﬁ X MMiwa+ 1960
X MMiwa+ 1960 e TR R g™ & N s X MMiwa+ 1960
+  MMiwa 1955 L N X g +  MMiwa 1955
10pb i ™ 6mb
1pb ;
1 Smbt
100nb+ i
c ! c r v
8 ! 8
° : B
$ 10nbT ! 2 4mbt
3 H 1]
8 | 2 L
S bt i S
3mbT
100 pb |
10 pb- 2mbt
1pbt I
1mbT
100 fo-
10t 0b+
1 fb" 4 n n n n n n n I n n n n n n n n
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value

Li7(y,t)He4

-2467.62 keV

Li7(y,n+d)He4

-8724.85 keV

Li7(y,2n+p)He4

-10949.42 keV

May 2018

Incident gammas




OECD NEA Data Bank

JANIS Book

3-Li-7

<< MT105 (y.t)

MT116 (y,p+t) or MT5 (H3 production)

4-Be-9 MT4 (y,n) >>

Li7 (y,p+t) or H3 production log-log

- -~ JENDL/PD-2016
10mb{--- TENDL-2017
% EAKotikov+ 1987

1mb

100 b+

10pbt

1pbT

100 nb T

10nb

1nbT

Cross section

100 pb+

10pbt

1pbT

100 b1

101

1 MeV 2.5MeV 5MeV 10 MeV 25 MeV

Incident energy

50 MeV

100 MeV

Cross section

2.6 mb-|

24mbT

1.8mb
1.6mbT

14mbt

800 pb—:
600 pb—:
400 pb—:
200 ub—:

0 b

-200 b 1
1 MeV 2.5MeV

Li7 (y,p+t) or H3 production lin-log

=== JENDL/PD-2016
=== TENDL-2017
X E.A Kotikov+ 1987

22mb

1.2mb

5MeV 10 MeV 25 MeV 50 MeV

Incident energy

100 MeV

Reaction Q-Value
Li7(y,a)H3 -2467.62 keV
Li7(y,p+t)H3 -22281.48 keV
Li7(y,n+He3)H3 -23045.23 keV
Li7(y,2d)H3 -26314.14 keV
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5mb{ [ H.Utsunomiya+ 2001 4 H.Utsunomiya+ 2001
X M.Fujishiro+ 1982 |, X M.Fujishiro+ 1982
+  RD.Edge 1956 h +  RD.Edge 1956
Tmbt £ fé%
Al
500 pb+ & ﬁ
L /o
>
100po 10mb+
50 ub 1 .
c c
8 i 8
° o
& 10wt 3
2 [ 2
o ST o
o L (%)
A
Tubt *
500 nb 1
100 b s
50nb
10nbt
5nbt 0b+
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Be9(y,n)Be8 -1664.54 keV
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4-Be-9

6-C-12 >>

<< MT4 (y,n)

MT22 (y,n+a) or MT5 (He4 production)

MT103 (y,p) >>

Be9 (y,n+a) or He4 production log-log

Be9 (y,n+a) or He4 production lin-log

—
wp b AN T e e
i O e 4 | + 6mbT
100 pb+ i
5mb1 !
10pbt
5 5 4 mb
gt g .
§ 100 b § 3mb T A
10nbT ++ .
2mb 1 Y
1nb + !
1mb + + + T
wpd———+ v b e e I .
0 b—: R B =2
10pbt+ r
1MeV 25 ;VIeV 5 N}eV ? 10 l:/\e\/ ; 25 l:/\e\/ 50 If/leV 100 ;VIeV 1MeV 25 ;\Ae\/ 5 I\;\eV ? 10 lzlleV 25 V:/IeV 50 l:ﬂe\/ 100 ;\/IeV
Incident energy Incident energy
Reaction Q-Value
Be9(y,n+a)He4 -1572.70 keV
Be9(y,d+t)He4 -19161.99 keV
Be9(y,n+p+t)Hed -21386.56 keV
Be9(y,2n+He3)He4 -22150.32 keV
Be9(y,n+2d)He4 -25419.23 keV
Be9(y,2n+p+d)He4 -27643.79 keV
Be9(y,3n+2p)He4 -29868.36 keV
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<< 3-Li-7 4-Be-9 5-B-11 >>
<< MT22 (y,n+a) MT103 (y,p) or MT5 (Li8 production) 5-B-11 MT16 (y,2n) >>
Be9 (y,p) or Li8 production log-log Be9 (y,p) or Li8 production lin-log
——— ENDF/B-VIIL.O I i i TTTTTTTTTT000 i i I i i TTTTTTTT00000 i ——— ENDF/B-VIIL.O I I TTTTTTIT7I7IT I I I I I
10mby___ JENDLIPD-2016 - == JENDL/PD-2016
=== TENDL-2017 * === TENDL-2017 *
X F.M.Clikeman+ 1962 4mb{ x  F.MClikeman+ 1962 ;
1mbT
3mb
100 pb - '
\"‘(x
c 10ut : :
2 k]
‘g §’ 2mb
[SENA' S o
1mb
100nb
10nb
0bT
1nbt
1MeV 25 ;MeV 5 h)leV ‘ 10 Mev 25 Mev 50 MeV ‘ 100 MeV 1 M’eV 25 Me\/ 5 h)\eV ‘ 10 lllleV 25 MeV 50 Mev ‘ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Be9(y,p)Li8 -16886.32 keV

May 2018 Incident gammas
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5-B-11

6-C-12 >>

<< 4-Be-9 MT103 (y,p)

MT16 (y,2n) or MT5 (B9 production)

MT103 (y,p) >>

B11 (y,2n) or B9 production log-log

B11 (y,2n) or B9 production lin-log

- -~ JENDL/PD-2016 - -~ JENDL/PD-2016
- -~ TENDL-2017* - -~ TENDL-2017*
X UKneissi+ 1976 2mbq X  UKneissi+ 1976
18mbt
1mb
L 1.6mbt
500 ubt
14mbT
1.2mbt
§ 100pbt S imt
° L °
3 o
n L 1z
3 3
g 50 ub*i g 800 pb
o (5}
600 ubt
400 b1
10ubT x
a 200 b
5ubt *
[ ob+ S
200 b+ *
+ + + + + + + -400 pb + + + + + + + +
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
B11(y,2n)B9 -19891.23 keV
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<< 4-Be-9

5-B-11

6-C-12 >>

<< MT16 (y,2n)

MT103 (y,p) or MT5 (Be10 production)

6-C-12 MT4 (y,n) >>

100 mbq ==~ JENDL/PD-2016
=== TENDL-2017 *
Yu.l.Sorokin+ 1969

X

10 mb

100 b+

10pbT

Cross section

1 bt

100 nb1

10nb

1nb

B11 (v,p) or Be10 production log-log

1 MeV

2.5MeV

5MeV 10 MeV

Incident energy

25 MeV

100 MeV

Cross section

B11 (y,p) or Be10 production lin-log

30 mb

=== JENDL/PD-2016
=== TENDL-2017 *

X Yu.l.Sorokin+ 1969

20mbT

10mb

0bT

1M

eV

2.5MeV 5MeV 10 MeV 25 MeV 50 MeV

Incident energy

100 MeV

Reaction

Q-Value

B11(y,p)Be10

-11228.56 keV
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<< 4-Be-9

6-C-12

6-C-13 >>

<< 5-B-11 MT103 (y,p)

MT4 (y,n) or MT5 (C11 production)

MT16 (y,2n) >>

C12 (y,n) or C11 production log-log

- -~ ENDF/B-VIILO
- -~ JENDL/PD-2016
- -~ TENDL-2017*
> WA Lochstet+ 1966
10mb{ A  E.BBazhanov+ 1966
< EB.Bazhanov+ 1966
v B.C.Cook+ 1966
>  B.C.Cook+ 1966
A B.C.Cook+ 1966
1mbq s  W.E.Del Bianco+ 1962
®  J.P.Roalsvigt 1961
X LO.Cohen+ 1959
X B.C.Cook+ 1957
L Katz+ 1951
100pb
10T
c u
8
=
=3
Q
]
3
o 1pbT
<
5]
100 nb1
10nbt
1nbT
100 pb+
+
1MeV 2.5MeV

C12 (y,n) or C11 production lin-log

+XRO*¥>VIA DY

ENDF/B-VIIL.O
JENDL/PD-2016
TENDL-2017 *
W.A.Lochstet+ 1966
E.B.Bazhanov+ 1966
E.B.Bazhanov+ 1966
B.C.Cook+ 1966
B.C.Cook+ 1966
B.C.Cook+ 1966

W.E.Del Bianco+ 1962

J.P.Roalsvig+ 1961
L.O.Cohen+ 1959
B.C.Cook+ 1957
L.Katz+ 1951

Cross section

0b

1 MeV

2.5MeV

100 MeV

C12(y,n)C11

-18721.62 keV
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<< 5-B-11 6-C-12 6-C-14 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (C10 production) MT22 (y,n+a) >>
C12 (y,2n) or C10 production log-log C12 (y,2n) or C10 production lin-log
sow12T SR 1 — oW IR — T T
- == TENDL-2017 === TENDL-2017
X B.Johnsson+ 1977 X B.Johnsson+ 1977
30 ubt
10pbT
5 st g
g T 2T
5 5
10pbt
1pb*j
500nb*:
ObT
1MeV 5h;IeV 1OILIeV 50 l:/\e\/ 100 ;VIeV EOO}WeV 1MeV EI\jleV 10’:/IeV 50 I:/IeV 100 ;\/IeV 500;ﬂev
Incident energy Incident energy
Reaction Q-Value
C12(y,2n)C10 -31841.43 keV
May 2018 Incident gammas
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<< 4-Be-9

6-C-12

<< MT16 (y,2n)

MT22 (y,n+a) or MT5 (Be7 production)

MT28 (y,n+p) >>

C12 (y,n+a) or Be7 production log-log

1mb

C12 (y,n+a) or Be7 production lin-log

400 b1+
100 pb'i L
50 b1
300 bt
§ ot S
§ g 200 bt
1 ub’i
500 b 100 pb 1
100 nb*i
50 b 0bT
1 M’eV 25 ;VIeV 5 h;IeV ? 10 I:Ae\/ 25 I\?Ae;/ 100 ;VIeV 1MeV 25 ;\/Iev 5 I\;IeV ? 10 h;IeV 25 l:/leV 100 ;\Aev
Incident energy Incident energy
Reaction Q-Value
C12(y,n+a)Be7 -26265.23 keV
C12(y,d+t)Be7 -43854.53 keV
C12(y,n+p+t)Be7 -46079.09 keV
C12(y,2n+He3)Be7 -46842.85 keV
C12(y,n+2d)Be7 -50111.76 keV
C12(y,2n+p+d)Be7 -52336.33 keV
C12(y,3n+2p)Be7 -54560.89 keV
May 2018 Incident gammas
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<< 3-Li-6

6-C-12

7-N-14 >>

<< MT22 (y,n+a)

MT28 (y,n+p) or MT5 (B10 production)

MT45 (y,n+p+a) >>

C12 (y,n+p) or B10 production log-log

C12 (y,n+p) or B10 production lin-log

— -~ ENDF/B-VILO — -~ ENDF/B-VILO
—-- JENDL/PD-2016 —-- JENDL/PD-2016
——- TENDL-2017* ——- TENDL-2017*
% AF.Khodyachikh+ 1980 1.5mbY & AFKhodyachikn+ 1980
1mbT
500 ub+-
AN
100 pb
! L 1mb
50 bt
c c
8 8
° kil
] H
2 ?
8 10 ub-j 3
Spubt
v 500 b+
1pbt
500 nb
0bT
100 nb 1 1 1 T T 1 1 | | | | | | |
1MeV 25 l‘VIeV 5 h}leV ‘ 10 l\‘/\e\/ 25 MeV 50 I\‘/IeV 100 ‘MeV 1MeV 25 Me\/ 5 h)\eV 10 ll/leV 25 !\‘/IeV 50 l\‘ﬂe\/ ‘ 100 ‘MeV
Incident energy Incident energy
Reaction Q-Value
C12(y,d)B10 -25186.42 keV
C12(y,n+p)B10 -27410.99 keV
May 2018 Incident gammas
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6-C-12

<< MT28 (y,n+p)

MT45 (y,n+p+a) or MT5 (Li6 production)

MT103 (y,p) >>

C12 (y,n+p+a) or Li6 production log-log

C12 (y,n+p+a) or Li6 production lin-log

100 pb - B .
10pbT x 300 ub 1
1wt :
100 nb x
§ 1omt § 20w \
% 1nbT %
100 pb -
10p0t 100 b+
1pbT
100+
10t 0bT
1MeV 25 ;VIeV 5n;|ev ? WOI:Ae\/ 2 l:/\e\/ 50 If/leV 100 ;wev 1 Mev 2.5&nev 5r3|ev 10 ;Aev 2% l:/leV 50 rLlev ‘ moknev
Incident energy Incident energy
Reaction Q-Value Reaction Q-Value
C12(y,d+a)Li6 -29647.52 keV C12(y,n+p+2d)Li6 -55718.61 keV
C12(y,n+p+a)Li6 -31872.08 keV C12(y,2n+2p+d)Li6 -57943.18 keV
C12(y,t+He3)Li6 -43967.90 keV C12(y,3n+3p)Li6 -60167.74 keV
C12(y,p+d+t)Li6 -49461.38 keV
C12(y,n+d+He3)Li6 -50225.13 keV
C12(y,n+2p+t)Li6 -51685.94 keV
C12(y,2n+p+He3)Li6 -52449.70 keV
C12(y,3d)Li6 -53494.04 keV
May 2018 Incident gammas
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<< 5-B-11

6-C-12

6-C-13 >>

<< MT45 (y,n+p+a)

MT103 (y,p) or MT5 (B11 production)

MT108 (y,2a) >>

C12 (y,p) or B11 production log-log

C12 (y,p) or B11 production lin-log

— -~ ENDF/B-VIILO — -~ ENDF/B-VIILO
———  JENDL/PD-2016 ———  JENDL/PD-2016
— -~ TENDL-2017* — -~ TENDL-2017*
5 V.V.Kirichenko+ 1978 14mb] 51 v.vKirichenkot 1978 &
10mby X V.VKirichenko+ 1977 X V.VKirichenko+ 1977 <
+  RCarchont 1976 +  RCarchon+ 1976
i s
12mbT *+
Tmbt L ‘e
"
L o
. 10mbT —
100 b+ ] L "
- e
"
€ € 8mbT + g
2 10t 2 N =
=3 [%3
] H *
& il 5 emt
4mb
100 nb1
2mb+
10nb1- mb
B LR
.5
1nbT i T T T
+ + + + H + + + + + + + + + + +
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
C12(y,p)B11 -15956.87 keV
May 2018 Incident gammas
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6-C-12

<< MT103 (y,p)

MT108 (y,2a) or MT5 (He4 production)

MT112 (y,p+a) >>

C12 (y,2a) or He4 production log-log

C12 (y,2a) or He4 production lin-log

51220 Snburbsors I22 Evouroao
- -~ TENDL-2017 3mbq=-~- TENDL-2017
¥ M.Gai2011 ¥ M.Gai2011
® S.N.Afanas'Ev+ 2008 ® S.N.Afanas'Ev+ 2008
X E.A.Kot?kcw 2002 X E.A.Kot?kcv* 2002
B~ | N NI Y 1 N I N s L Shior s
500 ub':
2mb
100 - s”
'é 50 b @ "(E,
10 Hb'j | 1mb
5ubT .
1 ub*i
500 bt 22 dnd B S,
ob+ BIPCE. ST Rttt L N SR
1MeV 5 h;IeV ! 10 I:Ae\/ 25 I:Ae\/ 50 If/leV 100 ;VIeV 1MeV 25 ;\Ae\/ 5 I\;\ev ? 10 lzlleV 25 !:/IeV 50 I:Ae\/ 100 ;\/IeV
Incident energy Incident energy
Reaction Q-Value Reaction Q-Value
C12(y,2a)He4 -7274.75 keV C12(y,n+p+t+He3)He4 -47666.22 keV
C12(y,p+t+a)He4d -27088.61 keV C12(y,2n+2He3)He4 -48429.98 keV
C12(y,n+He3+a)He4 -27852.36 keV C12(y,p+2d+t)He4d -50935.14 keV
C12(y,2d+a)He4 -31121.27 keV C12(y,n+2d+He3)He4 -51698.89 keV
C12(y,n+p+d+a)He4 -33345.84 keV C12(y,n+2p+d+t)He4 -53159.70 keV
C12(y,2n+2p+a)He4 -35570.41 keV C12(y,2n+p+d+He3)He4 -53923.46 keV
C12(y,d+t+He3)He4 -45441.66 keV C12(y,4d)He4 -54967.80 keV
C12(y,2p+2t)He4 -46902.47 keV C12(y,2n+3p+t)He4 -55384.27 keV
May 2018 Incident gammas
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6-C-12
<< MT108 (y,2a) MT112 (y,p+a) or MT5 (Li7 production) 6-C-13 MT4 (y,n) >>
C12 (y,p+a) or Li7 production log-log C12 (y,p+a) or Li7 production lin-log
ez o - LTI T T [ T T TIITIOL e, T T
::: TENDL-2017 * 700 pb{~-~~ TENDL-2017 *
X E A.Ko(?kcw 2002 [ E.AKotikov+ 2002 ;
500 ub{ + \s:CZET:itIcT:;k;giewg 650 pb - 51@1?5?&??&3?9%79 *
I 600 b1 +
550 b Q‘:L
500 b ""
100 pb- 450 bt
c L < 400 pbT
-% 50 ub 1 -%
3 I $ 350pbT
§ g 300 b1
: I T 250 pbt
10pbr T 200 b
r . 150 pb+
5vb’i 100 b+
50 pb 1
B 0b
| | | | | | | -50 ub 1 | | | | | | | |
1MeV 25 MeV 5 h)leV ‘ 10 I\‘Aev 25 MeV 50 MeV ‘ 100 MeV 1MeV 25 I‘\/IeV 5 I\)IeV ‘ 10 MeV 25 l\)IeV 50 ll/leV ‘ 100 Me\/
Incident energy Incident energy
Reaction Q-Value
C12(y,pra)Li7 -24620.99 keV
C12(y,d+He3)Li7 -42974.04 keV
C12(y,2p+t)Li7 -44434.85 keV
C12(y,n+p+He3)Li7 -45198.61 keV
C12(y,p+2d)Li7 -48467.52 keV
C12(y,n+2p+d)Li7 -50692.08 keV
C12(y,2n+3p)Li7 -52916.65 keV

May 2018 Incident gammas
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<< 6-C-12 6-C-13 7-N-14 >>

<< 6-C-12 MT112 (y,p+a) MT4 (y,n) or MT5 (C12 production) MT103 (y,p) >>

C13 (y,n) or C12 production log-log C13 (y,n) or C12 production lin-log

50mb -~~~ ENDF/B-VIILO - -~ ENDF/B-VIIL.O

- -~ JENDL/PD-2016 - -~ JENDL/PD-2016

- -~ TENDL-2017* - -~ TENDL-2017*
X B.C.Cook+ 1957 X B.C.Cook+ 1957

10mbT
5mbT

1mb
500 wbt

100 pb
50 b1

10mbT

Cross section
Cross section

10pbT
5pbt

1 Nb’j
500 nb1-

100nb+
50nb 1

Obt

10nb+ + t + + + + t + + t + + + + + +
1 MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1 MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV

Incident energy Incident energy

Reaction Q-Value

C13(y,n)C12 -4946.31 keV

May 2018 Incident gammas
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JANIS Book

<< 6-C-12

6-C-13

7-N-15 >>

<< MT4 (y,n)

MT103 (y,p) or MT5 (B12 production)

6-C-14 MT16 (y,2n) >>

C13 (y,p) or B12 production log-log

C13 (y,p) or B12 production lin-log

— -~ ENDF/B-VILO — -~ ENDF/B-VILO
—-- JENDL/PD-2016 —-- JENDLIPD-2016
——- TENDL-2017* 9mbq--- TENDL-2017*
10mby 1 D.zubanov+ 1983 X  D.Zubanov+ 1983 +
X D.Zubanov+ 1983 X D.Zubanov+ 1983 |
+  B.C.Cook+ 1957 +  B.C.Cook+ 1957
e
8mbT
1mbT +
e
7mb+ e
100 b+ i
6mbT
.
10pbT N
5 o~ S S5mbt
° kil :
& b3 o
[ 1 [ Xx
g 1ub g Amb+
© o B, x
|
100 b+ 3mb 5.
C e
2mb+ 2" ot
1 L
10nb Y . T
sy
Tmb A
1nbT §
ob+ N
100 pb+
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
C13(y,p)B12 -17533.36 keV
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<< 6-C-12

6-C-14

8-0-16 >>

<< 6-C-13 MT103 (y,p)

MT16 (y,2n) or MT5 (C12 production)

7-N-14 MT4 (y,n) >>

C14 (y,2n) or C12 production log-log

C14 (y,2n) or C12 production lin-log

=== JENDL/PD-2016 14 mb === JENDL/PD-2016
=== TENDL-2017 * === TENDL-2017 *
X R.E.Pywell+ 1985 13 mb X R.E.Pywell+ 1985
10mbt r
L 12mbT
5mb+ I
11mbt
10mbT
i 9mb
1mbt H
gmb-
500 ub 1 i
c i c
2 i 2 7mbq
=3 i [%3
] i H
2 : @ 6mb
4 i o
o i o
100 ub T & 5mb
50 b+ 4mb1
x 3mb
i
i 2mb
0wt 8
' L 1mb-
SpoT- ; 0b
| | | | | | | -1mb | | | | | |
1 MeV 25Mev 5 Mev RTIY™Y 25Mev 50Mev 100 Mev 1 MeV 25Mev 5 MoV 10Mev 25Mev 50 Mev 100 Mev
Incident energy Incident energy
Reaction Q-Value
C14(y,2n)C12 -13122.74 keV
May 2018 Incident gammas
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<< 6-C-13 7-N-14 8-0-16 >>
<< 6-C-14 MT16 (y,2n) MT4 (y,n) or MT5 (N13 production) MT28 (y,n+p) >>
N14 (y,n) or N13 production log-log N14 (y,n) or N13 production lin-log
=== ENDF/B-VIIL.O I I I TTTTTTTTTT0d I I I I I TTTTTTTITT00 I === ENDF/B-VIIL.O I ' ' T ' ' I ' '
=== JENDL/PD-2016 === JENDL/PD-2016
=== TENDL-2017 * === TENDL-2017 *
X M.J.Facci+ 1987 iy X M.J.Facci+ 1987
10 mb F
1mbT
100 o+ 10mbt
s s
S 10wt °
] 0
s s
o o
1ubT
100 nb1
10nbT
S N N O T A A S N N A S Ao oussonseoeece
1nbT I I I | I I I I | | | | | | | |
1MeV 25 ;MeV 5 h)leV ‘ 10 I\‘Ae\/ 25 I\‘Ae\/ 50 I\‘/Iev ‘ 100 MeV 1MeV 25 I‘\/b\/ 5 h)\ev ‘ 10 ll/leV 25 MeV 50 I\‘Ae\/ ‘ 100 MeV
Incident energy Incident energy
Reaction Q-Value
N14(y,n)N13 -10553.38 keV
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<< 6-C-12 7-N-14 8-0-16 >>
<< MT4 (y,n) MT28 (y,n+p) or MT5 (C12 production) 7-N-15 MT103 (y,p) >>
N14 (y,n+p) or C12 production log-log N14 (y,n+p) or C12 production lin-log
EEE ﬁmgﬁigﬁoje 14 mb- EEE #Eugt{igﬁ“je
0mb 1.V.Dogyust+ 1995 ok 1.V.Dogyust+ 1995
12mb’:
tmbT Mmbt
-------------- 10mb T
100 pb Smb:
c c 8mb
‘% 0w ’f'i 7mb
§ g 6 mb
L 5mb
4 mb
100 nb T 3mb
2mb
10nbT 1mb
0b
1nbt ‘ Amb+
1MeV 25 l‘VIeV SA)IeV ‘ WOMeV 25 I\‘Ae\/ 50 I\‘/IeV 100 MeV 1MeV 25 Me\/ 5h)\eV ‘ 10lll|eV 25 MeV 50 I\‘Ae\/ ‘ 100 MeV
Incident energy Incident energy
Reaction Q-Value
N14(y,d)C12 -10272.31 keV
N14(y,n+p)C12 -12496.87 keV
May 2018 Incident gammas
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<< 6-C-13

7-N-15

8-0-16 >>

<< 7-N-14 MT28 (y,n+p)

MT103 (y,p) or MT5 (C14 production)

8-0-16 MT4 (y,n) >>

100 mb T e orBvil

=== JENDL/PD-2016
=== TENDL-2017 *

10 mb V.P.Denisov+ 1971

1mbT

100 b+

10 pbt

1ubT

100 nb1

10nb

Cross section

1nbT
100 pb
10pbT
1pbT
100

10+

110+

N15 (y,p) or C14 production log-log

8mb{--- ENDF/B-VILO
- -~ JENDL/PD-2016
- - TENDL-2017*

X V.P.Denisov+ 1971

7mbT

6mb

5mbT

Cross section

N15 (y,p) or C14 production lin-log

Incident energy

10 MeV 20 MeV 30 MeV 40 MeV 50 MeV 60 MeV

80MeV 100 MeV 200 MeV/ 10 MeV

20 MeV 30 MeV 40 MeV 50 MeV 60 MeV 80MeV 100 MeV 200 MeV

Incident energy

Reaction

Q-Value

N15(y,p)C14

-10207.42 keV
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<< 7-N-14

8-0-16

9-F-19 >>

<< 7-N-15 MT103 (y,p)

MT4 (y,n) or MT5 (015 production)

MT16 (y,2n) >>

016 (y,n) or O15 production log-log

016 (y,n) or O15 production lin-log

ErT———— — r ErT———— — r r — r
- -~ JENDL/PD-2016 16mb4{--~ JENDLPD-2016
- -~ TENDL-2017* - -~ TENDL-2017*
S.N.Beljaev+ 1991 S.N.Beljaev+ 1991 g
10mb] A  S.N.Belyaev+ 1985 A SNBelyaev+ 1985 .
%  B.S.shkhanov+ 1970 5%  B.S.shkhanov+ 1970 2
®  B.C.Cook+ 1966 14mb] ® B.C.Cook+ 1966
X B.C.Cook+ 1966 X B.C.Cook+ 1966 é
X B.C.Cook+ 1966 X B.C.Cook+ 1966 M
1mb{ 4+  W.E.Del Bianco+ 1962 4+  W.E.Del Bianco+ 1962 & "
-
_____ 12mb+ -
>
1 3 £
100 pb : b4
»
10mbt 4
h&3
LS
10pbT r ,“:"&
s s o
5 5 8mb T
Q 3
] 0
@ 1wt @ L
< <4
o O  6mbt
100 nb1 I
s
4mbT
:
10nb I @
]
2mbt H
Tnbt i .
O]
100 pb+ r
n n n n n n n n -2 mb» n n n n n n n n
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value

016(y,n)O15

-15663.92 keV
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OECD NEA Data Bank

JANIS Book

<< 6-C-14

8-0-16

9-F-19 >>

<< MT4 (y,n)

MT16 (y,2n) or MT5 (O14 production)

MT28 (y,n+p) >>

016 (y,2n) or O14 production log-log

500 b~~~ ENDF/B-VIILO
- -~ JENDL/PD-2016
--- TENDL-2017
X B.Johnsson+ 1977

100 b

50 bt

10 pbt

5pbT

1pbT

Cross section

500 nb 1

100 nb1

50nbT

10nbT

Cross section

1 MeV 5MeV 10 MeV

Incident energy

50 MeV

100 MeV

500 MeV

016 (y,2n) or O14 production lin-log

- -~ ENDFB-VIILO
240 b == - JENDLIPD-2016
- -~ TENDL-2017
X B.Johnsson+ 1977

220 pb+

200 pb+

180 bt

160 pb 1

140 b+

120 wbt-

100 bt

80 bt

60 bt

40 ub 1

20pbt+

Obt

20 b+

1MeV 5MeV 10 MeV

Incident energy

50 MeV

100 MeV

500 MeV

Reaction

Q-Value

016(y,2n)014

-28887.10 keV

May 2018

Incident gammas




OECD NEA Data Bank JANIS Book

<< 7-N-14 8-0-16 10-Ne-20 >>

<< MT16 (y,2n) MT28 (y,n+p) or MT5 (N14 production) MT103 (y,p) >>

016 (y,n+p) or N14 production log-log 016 (y,n+p) or N14 production lin-log

(LLLLE p——— T T i 4mb___ ENDFB-VIILO
- -~ JENDL/PD-2016 - -~ JENDL/PD-2016
5mbq--- TENDL-2017* - -~ TENDL-2017*
X AVeyssiere+ 1974 X AVeyssiere+ 1974
1TmbT
500 ubt+ 3mbt
100 pb+
50 b+
s s
g F  2mby
& b3
2 2
8 10 Vb'j 8
o (5}
5ubT
1mb
1ubT
500 nb 1
100 nb
i 0bT
50nbT
1MeV 25 l‘VIeV 5 h)leV ‘ 10 l\‘/\e\/ 25 l\‘ﬂe\/ 50 MeV ‘ 100 MeV 1MeV 25 Me\/ 5 h)\eV ‘ 10 lllleV 25 MeV 50 l\‘ﬂe\/ ‘ 100 MeV
Incident energy Incident energy
Reaction Q-Value
016(y,d)N14 -20736.14 keV
016(y,n+p)N14 -22960.71 keV

May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 7-N-15

8-0-16

8-0-18 >>

<< MT28 (y,n+p)

MT103 (y,p) or MT5 (N15 production)

MT109 (y,3a) >>

016 (v,p) or N15 production log-log

016 (y,p) or N15 production lin-log

- -~ ENDF/B-VIILO - -~ ENDF/B-VIILO
- -~ JENDL/PD-2016 12mbq ==~ JENDL/PD-2016
- -~ TENDL-2017* - -~ TENDL-2017*
10mbd X AFKnhodyachikn+ 1980 X AF.Khodyachikh+ 1980
X D.J.SFindiay+ 1977 11mbq{ X D.J.SFindlay+ 1977
+  K.Shoda 1961 +  K.Shoda 1961
10mbT
1mbT L
9mb T
100 b 8mb+-
7mbT
10ubt+
s 5 embt
° ¥ o
3 o
n 1z
@ @ SmbT
o T o
o (%)
4mb
100 nb T 4 3mb+
2mb T
10nb+ ?
i i 1mbT
o
P bt
1nb T i
‘ Ambt +
100 pbf . . b b . . . 2mbt . . ——— . . ——
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
0O16(y,p)N15 -12127.41 keV

May 2018

Incident gammas




OECD NEA Data Bank

JANIS Book

8-0-16

<< MT103 (y,p)

MT109 (y,3a) or MT5 (He4 production)

8-0-18 MT103 (y,p) >>

016 (y,3a) or He4 production log-log

016 (y,3a) or He4 production lin-log

11T Selrbaote tmoy =T S enots
i o e
5mb*: 12mbt
1 mb’:
Tmb 10mbT
500 ubt+ 9mb:
8mbT
-.g 100pb’j .‘t"g: 7mb
s 501 s
8 g 6mbr
5mb
10pbT
L 4mb
5pbt
3mb
2mb
Wb’j
500 b+ Tmb
0b+
100 nb- t t t t t Amb } } } } } }
1MeV 2.5MeV 5MeV 10 MeV 50 MeV 100 MeV 1MeV 2.5 MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value Reaction Q-Value
016(y,3a)He4 -14436.66 keV 016(y,n+p+t+He3+a)He4d -54828.14 keV
O16(y,ptt+2a)He4d -34250.52 keV 016(y,2n+2He3+a)He4 -55591.90 keV
016(y,n+tHe3+2a)He4 -35014.28 keV 016(y,p+2d+t+a)He4 -58097.05 keV
0O16(y,2d+2a)He4 -38283.19 keV 016(y,n+2d+He3+a)He4 -58860.81 keV
016(y,n+p+d+2a)He4 -40507.76 keV 016(y,n+2p+d+t+a)He4d -60321.62 keV
016(y,2n+2p+2a)He4 -42732.32 keV 016(y,2n+p+d+He3+a)He4 -61085.37 keV
0O16(y,d+t+He3+a)He4 -52603.58 keV 016(y,4d+a)He4 -62129.72 keV
0O16(y,2p+2t+a)Hed -54064.39 keV 016(y,2n+3p+t+a)He4d -62546.18 keV
May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 8-0-16

8-0-18

10-Ne-20 >>

<< 8-0-16 MT109 (y,30a)

MT103 (y,p) or MT5 (N17 production)

9-F-19 MT4 (y,n) >>

018 (v,p) or N17 production log-log

018 (y,p) or N17 production lin-log

- -~ ENDF/B-VIILO - - ENDF/B-VIILO
- -~ JENDL/PD-2016 6.5mbq_- - JENDLIPD-2016
10mbq{--- TENDL-2017* - -~ TENDL-2017*
X J.G.Woodworth+ 1979 X J.GWoodworth+ 1979
+  B.LBerman+ 1976 6mb{ + B.LBerman+ 1976
1mbT 55mbT *
h
b
T
5mbT x
&
100 pb+
45mbT
tx
4mbT =
10 b+ *
5 § ssmy
° o
] ]
@« TpbT s 3mb
13 7]
< <4
© O 25mbt
100 nb1
2mbT
1.5mbT
10nbT
1mbT
b 500 b -
0bT
100 pb T I
: : : s : : : -500 pb } } } } } } } }
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
018(y,p)N17 -15941.79 keV

May 2018

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 8-0-16

9-F-19

10-Ne-20 >>

<< 8-0-18 MT103 (y,p)

MT4 (y,n) or MT5 (F18 production)

MT16 (y,2n) >>

F19 (y,n) or F18 production log-log

F19 (y,n) or F18 production lin-log

=== JENDL/PD-2016 14 mbq{--- JENDL/PD-2016
=== TENDL-2017 * === TENDL-2017 *
X W.E.Del Bianco+ 1962 X W.E.Del Bianco+ 1962
13mb T
10mbt L
12mbt
5mbT |
11 mbt
10mbt
1mb L
500 pb - 9mb
8 mb
c c
S g o
3 e fmbh
2 100 b 3
a | 8 Gmb
S 50ubt [
o o
5mb
4mb+
10 bt
5t 3mb
2mb
1mb
1pbt
500 bt L s Bty B I Y O A
n n n n n n n -1 mb" n n n n n n n
1MeV 25MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5 MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
F19(y,n)F18 -10431.86 keV
May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book
<< 8-0-16 9-F-19 12-Mg-26 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (F17 production) 10-Ne-20 MT4 (y,n) >>

F19 (y,2n) or F17 production log-log

=== JENDL/PD-2016
=== TENDL-2017 *

25mb1 . D.w.Anderson+ 1976

1mbT
500 ubt+

250 b+

100 b+

50 bt

Cross section

25t
10pbt
5ubT

25ubt

1pbt

1 MeV 2.5MeV

5MeV 10 MeV 25 MeV 50 MeV 100 MeV

Incident energy

Cross section

F19 (y,2n) or F17 production lin-log

=== JENDL/PD-2016
|=-- TENDL-2017 *
X D.W.Anderson+ 1976

Obt

1 MeV 2.5MeV 5MeV

10 MeV

Incident energy

Reaction

Q-Value

F19(y,2n)F17

-19581.78 keV

May 2018

Incident gammas




OECD NEA Data Bank JANIS Book

<< 9-F-19 10-Ne-20 10-Ne-22 >>
<< 9-F-19 MT16 (y,2n) MT4 (y,n) or MT5 (Ne19 production) MT28 (y,n+p) >>
Ne20 (y,n) or Ne19 production log-log Ne20 (y,n) or Ne19 production lin-log
=== JENDL/PD-2016 I I I TTTTTTTTTT0d I I I I I TTTTTTTITT00 I === JENDL/PD-2016 I I I TTTTTTITIT0 I I I I I I
- -~ TENDL-2017* 8mbq- -~ TENDL-2017*
10 mb- V.V.Varlamov+ 1999 V.V.Varlamov+ 1999
5mbT
7 mb
Tmb 6mbt
500 b+ i L
__________________ 5mb-
100w
S S0ubT s 4mb-
kit 3
] H
4 & 3mbt
5 10wt 5
SpbT 2mb-
Tub Tmb
500 nb I . 1
ot * e U o
100 nb+
i -1 mb
50nb
1MeV 25 l‘\/IeV 5 h)leV ‘ 10 l\‘/\e\/ 25 l\‘ﬂe\/ 50 l\‘/IeV ‘ 100 MeV 1MeV 25 ;vleV 5 N‘Ie\/ ‘ 10 MeV 25 Mev 50 l\‘ﬂe\/ ‘ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Ne20(y,n)Ne19 -16865.30 keV

May 2018 Incident gammas




OECD NEA Data Bank JANIS Book

<< 8-0-16 10-Ne-20 15-P-31 >>
<< MT4 (y,n) MT28 (y,n+p) or MT5 (F18 production) MT103 (y,p) >>
Ne20 (y,n+p) or F18 production log-log Ne20 (y,n+p) or F18 production lin-log
- -~ JENDL/PD-2016 I T T TTTTTTT7TTT000 T T I T T T T TTTT7TTT0T0 T - -~ JENDL/PD-2016 T T N N R R R T T I T T T
- =~ TENDL-2017 * - =~ TENDL-2017 *
10 mb V.V.Varlamov+ 1999 I V.V.Varlamov+ 1999
5mb
TmbT
oot .
10pbt
c c 3mb
§ 100 nb- §
2mb
10nbt+
bt fmb
100 pb+ 3 ' _______
obt ,‘"" D
10pbt+ L
1MeV 25 :VIeV 5 N}eV ? 10 l:/\e\/ ‘ 25 l:ﬂe\/ 50 l:/leV ? 100 ;VIeV 1MeV 25 ;\Ae\/ 5 l\;\ev ? 10 lzlleV 25 V:/IeV 50 l:ﬂe\/ ? 100 ;\/IeV
Incident energy Incident energy
Reaction Q-Value
Ne20(y,d)F18 -21050.75 keV
Ne20(y,n+p)F18 -23275.32 keV

May 2018 Incident gammas




OECD NEA Data Bank JANIS Book

<< 8-0-18 10-Ne-20 10-Ne-22 >>
<< MT28 (y,n+p) MT103 (y,p) or MT5 (F19 production) 10-Ne-22 MT4 (y,n) >>
Ne20 (y,p) or F19 production log-log Ne20 (y,p) or F19 production lin-log
50 mbq{--- JENDL/PD-2016 I : : LN B AR R AREE : : I : : LA AR RAREE : 18mb*___ JENDL/PD-2016 i i TTTTTTTTT7TT i i I i i
- =~ TENDL-2017 * - =~ TENDL-2017 *
V.V.Varlamov+ 1999 V.V.Varlamov+ 1999
10mb 16 mb+
5mb T
14mbt
1 mbf
500 pb+
12mbt
. 100 pb - O . fomt
S 50 ub T S
8 2 8mb
S 10wt 5
5ubT
6 mb
1TpbT
L 4mb
500 nb
2mb
100 nb*j
50 nb
0bt
1ombp t t t t t t t t t t t t t t t t
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5 MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Ne20(y,p)F19 -12843.46 keV

May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 10-Ne-20

10-Ne-22

12-Mg-24 >>

<< 10-Ne-20 MT103 (y,p)

MT4 (y,n) or MT5 (Ne21 production)

MT103 (y,p) >>

Ne22 (y,n) or Ne21 production log-log

100 mb{ === JENDL/PD-2016
- -~ TENDL-2017*
V.V.Varlamov+ 1999

Cross section

100 bt |

50 bt

10 b+

5pbT

1ubT

500 nb1-

Cross section

10 MeV 20 MeV 30 MeV 40 MeV 50 MeV 60 MeV 80MeV 100 MeV

Incident energy

200 MeV/

Ne22 (y,n) or Ne21 production lin-log

=== JENDL/PD-2016
=== TENDL-2017 *
V.V.Varlamov+ 1999

40mbT

30mbT

20mbT

10mb

10 MeV 20 MeV

30 MeV 40 MeV/ 50 MeV 60 MeV 80MeV 100 MeV 200 MeV

Incident energy

Reaction

Q-Value

Ne22(y,n)Ne21

-10364.25 keV

May 2018

Incident gammas




OECD NEA Data Bank

JANIS Book
<< 10-Ne-20 10-Ne-22 13-Al-27 >>
<< MT4 (y,n) MT103 (y,p) or MT5 (F21 production) 12-Mg-24 MT4 (y,n) >>

Ne22 (y,p) or F21 production log-log Ne22 (y,p) or F21 production lin-log
=== JENDL/PD-2016 I I I I I IR EREEERERRERARAE AR AR === JENDL/PD-2016 I I I I I I IR ERRERERERAERRREERE
——- TENDL-2017* 13mb{--- TENDL-2017*
V.V.Varlamov+ 1999 V.V.Varlamov+ 1999
10mbT 12mb+
777777 11 mb’:
1mbt I
10mbT
9mb
100 b
8 mb
§ 1ot 5 7mb
§ ———— § 6mb
§ Tubt § 5mb-
4 mb
100 nb T 3mb
2mb
10nbT
1mb
[

1nbT L
-1mb

10 MeV 20 h;IeV 30 I:/IeV 40 ILIeV 50 I:Ae\/ 60 lzlleV ‘ 80 l:/leV ? 100 ;\/IeV 200 MeV 10 MeV 20 l:/leV 30 I:Ae\/ 40 I:Aev 50 If/leV 60 h;IeV ‘ 80 If/leV ? 100}\/|ev 200 MeV

Incident energy Incident energy
Reaction Q-Value
Ne22(y,p)F21 -15266.08 keV
May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 10-Ne-22

12-Mg-24

12-Mg-26 >>

<< 10-Ne-22 MT103 (y,p)

MT4 (y,n) or MT5 (Mg23 production)

12-Mg-26 MT4 (y,n) >>

Mg24 (y,n) or Mg23 production log-log

Mg24 (y,n) or Mg23 production lin-log

=== ENDF/B-VIIL.O 14 mb === ENDF/B-VIIL.O
=== JENDL/PD-2016 === JENDL/PD-2016
=== TENDL-2017 * 13mbq =" TENDL-2017 *
X  D.V.Webb+ 1970 PJ D.V.Webb+ 1970
10mbq X D.V.Webb+ 1970 X D.V.Webb+ 1970
<+ D.V.Webb+ 1970 12 mb+ -+ D.V.Webb+ 1970
S5mbT I
11mbt
" 10mb+
Tmbt omb I
L mb T
500 ub o I
bt
c c
2 £ 7mt
=3 [%3
Q 3
] 0
2 100yt g omby
8 — s
o o
50 bt smbt
4mbT
10+ 3mb+
Subt 2mb+
1mbT
0bt
1ubT
n n n n n n n -1 mb» n n n n n n n n
1MeV 25MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5 MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Mg24(y,n)Mg23 -16531.59 keV
May 2018 Incident gammas




OECD NEA Data Bank JANIS Book

<< 12-Mg-24 12-Mg-26 13-Al-27 >>
<< 12-Mg-24 MT4 (y,n) MT4 (y,n) or MT5 (Mg25 production) MT16 (y,2n) >>

Mg26 (y,n) or Mg25 production log-log Mg26 (y,n) or Mg25 production lin-log

50mb{--- ENDF/B-VIILO i I AREAE i i i 2Bmb L orB VIl
- -~ JENDL/PD-2016 - -~ JENDL/PD-2016
- -~ TENDL-2017* 26 mp{ =~~~ TENDL2017*
X R.J.Deboer+ 2014 M7 % RJDeboer+ 2014
24 mbt i
10mbT | lll
I 2mbt H
5mb1 |
20mbT
18mbT
1Tmb L
I | 16 mbt
500pbT f N |
2 e N e o SR SO c
s [ & RSO T 2 umbt
=3 [%3
Q X Iy L
n 1z
2 @ 12mbt
8 100 g L
10mb T
50 yb+ |
8mb T
6mbT
10ubt+
5ubt 4mbT
2mb 1
0bT
1ubT
500 nb 1 + + + + + + + + + 2mb + + + + + + + t +
10 MeV 20 MeV 30 MeV 40 MeV 50 MeV 60 MeV 80 MeV 100 MeV 200 MeV 10 MeV 20 MeV 30 MeV 40 MeV 50 MeV 60 MeV 80 MeV 100 MeV 200 MeV
Incident energy Incident energy
Reaction Q-Value
Mg26(y,n)Mg25 -11093.09 keV

May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 9-F-19

12-Mg-26

15-P-31 >>

<< MT4 (y,n)

MT16 (y,2n) or MT5 (Mg24 production)

13-Al-27 MT4 (y,n) >>

Mg26 (y,2n) or Mg24 production log-log

Mg26 (y,2n) or Mg24 production lin-log

=== ENDF/B-VIIL.O === ENDF/B-VIIL.O
=== JENDL/PD-2016 === JENDL/PD-2016
25mb___ TENDL-2017* 20mb{--- TENDL-2017*
X S.C.Fultz+ 1971 X S.C.Fultz+ 1971
ombt 18mbT
5mb- 16 mb
25mbt 14 mbT-
12mbt
c 1mb i c
8 l i 8
° sl N Y T kil
2 Pl s s T @ 10mbt
] {
o 500 bt - -
13 i T 7]
<] fix <
S 5] 1
250 b+ it 8mb
6mbT
100 b1 x
I 4mbt
50 b+
2mbT
25ubT
0bt
10 bt
F t t t t t t e 2mb t t t t t t U
10 MeV 20 MeV 30 MeV 40MeV  50MeV 60 MeV 80MeV 100 MeV 200 MeV/ 10 MeV 20 MeV 30 MeV 40MeV  50MeV 60 MeV 80 MeV 100 MeV 200 MeV/
Incident energy Incident energy
Reaction Q-Value
Mg26(y,2n)Mg24 -18423.61 keV

May 2018

Incident gammas



OECD NEA Data Bank JANIS Book

<< 12-Mg-26 13-Al-27 14-Si-28 >>
<< 12-Mg-26 MT16 (y,2n) MT4 (y,n) or MT5 (Al26 production) MT103 (y,p) >>
Al27 (y,n) or AI26 production log-log Al27 (y,n) or AI26 production lin-log
=== ENDF/B-VIIL.O T T T TTTIT00d I I I I I === ENDF/B-VIIL.O I ' ' T ' ' I ' '
50mb1___ JENDLPD-2016 28mb{--- JENDLIPD-2016
=== TENDL-2017 * === TENDL-2017 *
I N.Mutsuro+ 1962 I N.Mutsuro+ 1962 x
X N.Mutsuro+ 1962 26mb{ X  N.Mutsuro+ 1962
+  J.EE.Baglin+ 1961 +  J.EE.Baglin+ 1961
=
10mbt 24mbt ®
5mb- 2mbt L
L =B
20mbt —
1mbt & 18 mb’i x
< 500 bt ~ o fembT
2 | 2 I
9 | g 14mbT
] " 0 |
@ H 3
5 | S 12mbt
S 100pbt 5] L
I 10mbT
50 b+ L
8mbT
6mbT
10 ubt
3 4mbT
5ubT
2mbT
0bt
Tt 2m}
1MeV 25Mev 5 Mev RTIY™Y 25Mev 50Mev " 100Mev 1MeV 25Mev 5 MoV RTIY™Y 25Mev 50 Mev " 00Mev
Incident energy Incident energy
Reaction Q-Value
Al27(y,n)AI26 -13057.96 keV

May 2018 Incident gammas




OECD NEA Data Bank JANIS Book

<< 10-Ne-22 13-Al-27 14-Si-28 >>
<< MT4 (y,n) MT103 (y,p) or MT5 (Mg26 production) 14-Si-28 MT4 (y,n) >>
Al27 (y,p) or Mg26 production log-log Al27 (y,p) or Mg26 production lin-log
ol el 22 R
=== TENDL-2017 * === TENDL-2017 *
X K.Shoda+ 1962 & X K.Shoda+ 1962
2mb
10mb+
- 20mbt
5mbT L
18mb+
. 16 mb+
500 pb 14mb1
s s I
3 B 2mbt
& s
% 100pbT i ?
o L S 10mbt
S i S
50 b
i 8mb-
'..’;
6 mb
10 ubt
5pbt 4mbT
2mb
1 ub*i 0b4
500 b+
: : peres : : : : 2mb : : : : : : : :
1MeV 25MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV/ 1MeV 25MeV 5MeV 10 Mev 25 MeV 50 MeV 100 MeV/
Incident energy Incident energy
Reaction Q-Value
Al27(y,p)Mg26 -8271.17 keV

May 2018 Incident gammas




OECD NEA Data Bank JANIS Book

<< 13-Al-27 14-Si-28 14-Si-29 >>
<< 13-Al-27 MT103 (y,p) MT4 (y,n) or MT5 (Si27 production) MT103 (y,p) >>
Si28 (y,n) or Si27 production log-log Si28 (y,n) or Si27 production lin-log
AL R————ys T T 1T 1T T T 1T TV T T T T T T T T T - —- ENDF/B-VIILO i I i T T T T T T T
=== JENDL/PD-2016 === JENDL/PD-2016
=== TENDL-2017 * === TENDL-2017 *
V.V.Varlamov+ 1993 20 mb V.V.Varlamov+ 1993 =
X D.V.Webb+ 1970 P4 D.V.Webb+ 1970
X D.V.Webb+ 1970 X D.V.Webb+ 1970 +
10mb{ + D.V.Webb+ 1970 18mb +  D.V.Webb+ 1970
5mbT
16 mb
1mb+ 14 mb-
500 bt 12mb
e & TN N T c
s | & N N T S
3 B
] " & 10mb
2 ?
© 100 ubt [
© r L © 8 mb
50 b1 &
? 6mb-
10ut 4mbA
SuoT A 2mb
T . T e
1pbt
i + + + + + + + it 2mb + + + + + + + it
10 MeV 20 MeV 30 MeV 40MeV  50MeV  60MeV 80MeV 100 MeV 200 MeV 10 MeV 20 MeV 30 MeV 40MeV  50MeV 60 MeV 80MeV 100 MeV 200 MeV/
Incident energy Incident energy
Reaction Q-Value
Si28(y,n)Si27 -17179.72 keV

May 2018 Incident gammas



OECD NEA Data Bank JANIS Book
<< 13-Al-27 14-Si-28 15-P-31 >>
<< MT4 (y,n) MT103 (y,p) or MT5 (Al27 production) 14-Si-29 MT4 (y,n) >>
Si28 (y,p) or Al27 production log-log Si28 (y,p) or Al27 production lin-log
=== ENDF/B-VIIL.O i i i I i TTTTTTITTTTTT7I7T000 === ENDF/B-VIIL.O I I I I I I IR ERRREEREARAEAERARERY
100mb1___  JENDL/PD-2016 - == JENDL/PD-2016
=== TENDL-2017 * === TENDL-2017 *
haid [ I & Ll [N e )
]
10 mb ’
5mbT
1mbt
g 00T g
§ L e s R ey §
50 ub1
10 bt
5ubT
1ubT
500 nb1
10 MeV 20 ILIeV 30 I\;IeV 40 n:nev 50 l\;IeV 60 l:/leV ‘ 80 I:Aev : 100 ‘MeV 200 MeV 10 MeV 20 l:/leV 30 I:Aev 40 I:Aev 50 I\;IeV 60 h;IeV : 80 I\;IeV ‘ 100:MeV 200 MeV
Incident energy Incident energy
Reaction Q-Value
Si28(y,p)AI27 -11585.02 keV
May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 14-Si-28

14-Si-29

15-P-31 >>

<< 14-Si-28 MT103 (y.p)

MT4 (y,n) or MT5 (Si28 production)

15-P-31 MT4 (y,n) >>

Si29 (y,n) or Si28 production log-log

Si29 (y,n) or Si28 production lin-log

50mb{--- ENDF/B-VIILO 22mbq- -~ ENDF/B-VIILO
—-- JENDL/PD-2016 —-- JENDL/PD-2016
——- TENDL-2017* ——- TENDL-2017*
X K.G.Meneill+ 1987 X K.G.Mcneill+ 1987
4 REPywel+ 1981 20mby L REPywell+ 1981
10mb T
Smbt 18mbt-
16 mbT
1mb
50041 14mb+
- o 12mbt
8 8
% 100wt 3
10mbT
% 50ubT s
< <4
S S
8mbT
10+
I 6mbT
5ubT
"
4mbt+ o
¥, Ji
b )
r 2mb T W
500 nb ff‘ o
AN
21
0bt ot
100 nb i i i i i i i b I I I I I I I I
t t t t t t t -2mb t t t t t t t t
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Si29(y,n)Si28 -8473.60 keV
May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 14-Si-29

15-P-31

16-S-32 >>

<< 14-Si-29 MT4 (y,n)

MT4 (y,n) or MT5 (P30 production)

MT16 (y,2n) >>

P31 (y,n) or P30 production log-log

P31 (y,n) or P30 production lin-log

- -~ JENDL/PD-2016 i - -~ JENDL/PD-2016 7
50mb{___ TENDL-2017* - -~ TENDL-2017*
X N.Mutsuro+ 1962 28mbY kg N.Mutsuro+ 1962
X N.Mutsuro+ 1962 = X N.Mutsuro+ 1962 "
+  LKatz+ 1951 :E 26mb] T+ LKatz+ 1951
oy ;\\\ L
e x A -
10mb- f; 2mbt
N\ |
5mb 4 2mbT
20mbt
1mbt H 18mb+
o 500ubT o tembt
8 8 I
2 2 tambt
n 1z |
2 2
o o 12mbt
S 100pbT S L
10mbT
50 b mi [
8mbT
6mbT
10 bt
I 4mbT
5ubT
2mbT
bt—————— 1T T T T x
1ub T I
. -2mbT
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
P31(y,n)P30 -12311.26 keV
May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 12-Mg-26

15-P-31

16-S-32 >>

<< MT4 (y,n)

MT16 (y,2n) or MT5 (P29 production)

MT28 (y,n+p) >>

P31 (y,2n) or P29 production log-log

P31 (y,2n) or P29 production lin-log

=== JENDL/PD-2016 === JENDL/PD-2016 T
=== TENDL-2017 * === TENDL-2017 *
1mb1 5 AVeyssiere+ 1974 X AVeyssiere+ 1974
- 800 b
500yt
1 ) ot A N DO U A 700 bt
600 pbt
100 b
L 500 pb+-
S S0pbT 5
a & 400t
2 @
o <
o o
300 pbt x
10 pb
L 200 pbt+
5ubT
100 wbt-
] T e e T B
1ubt
1MeV 25Mev 5 Mev TV 25Mev 50Mev 100 Mev 1 MeV 25 MoV 5 Mev RTIYYY 25Mev 50 Mev 100 MoV
Incident energy Incident energy
Reaction Q-Value
P31(y,2n)P29 -23630.68 keV
May 2018 Incident gammas




OECD NEA Data

Bank

JANIS Book

<< 10-Ne-20

15-P-31

16-S-32 >>

<< MT16 (y,2n)

MT28 (y,n+p) or MT5 (Si29 production)

MT103 (y,p) >>

P31 (y,n+p) or Si29 production log-log

S0mb T enpLPD-2016

- -~ TENDL-2017*
X AVeyssiere+ 1974

10mbT
5mb1

1mbT
500 ubt+

100 ub T
50 b1

Cross section

10 ub-j
5ubT

TubT
500 nb

100 nb1
50nbT

Cross section

1 MeV

2.5MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

P31 (y,n+p) or Si29 production lin-log

=== JENDL/PD-2016
=== TENDL-2017 *

X AVeyssiere+ 1974

10mbT

obT

1 MeV

2.5MeV

5MeV 10 MeV 25 MeV 50 MeV 100 MeV

Incident energy

Reaction

Q-Value

P31(y,d)Si29

-15681.18 keV

P31(y,n+p)Si29

-17905.75 keV

May 2018

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 14-Si-28

15-P-31

16-S-32 >>

<< MT28 (y,n+p) MT103 (y,p) or MT5 (Si30 production)

16-S-32 MT4 (y,n) >>

P31 (v,p) or Si30 production log-log

100 mb{ - - - JENDL/PD-2016
=== TENDL-2017 *
50 mb4_X B.S.Ishkhanov+ 1964

10mb

Cross section

100 b

50 bt

10 pbt

5ubT

1ubT

500 nb1

Cross section

1 MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV

Incident energy

=== JENDL/PD-2016
=== TENDL-2017 *

X B.S.Ishkhanov+ 1964

40 mb T

30mbT

20mb T

10mbt

Obt

P31 (y,p) or Si30 production lin-log

1 MeV

2.5MeV

5MeV 10 MeV 25 MeV 50 MeV

Incident energy

100 MeV

Reaction

Q-Value

P31(y,p)Si30

-7296.55 keV

May 2018

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 15-P-31

16-S-32

17-CI-35 >>

<< 15-P-31 MT103 (y,p)

MT4 (y,n) or MT5 (S31 production)

MT16 (y,2n) >>

S32 (y,n) or S31 production log-log

S32 (y,n) or S31 production lin-log

50mb{___ enormvine = 2mb T N orB Vi il
- -~ JENDL/PD-2016 - -~ JENDL/PD-2016
- - - TENDL-2017* --- TENDL-2017*
X N.Mutsuro+ 1963 20mb] X N.Mutsuro+ 1963 &
X N.Mutsuro+ 1963 X N.Mutsuro+ 1963
+  KKuriyama 1962 +  KKuriyama 1962
10 mb
B 18 mbT x
5mb1 x
16 mbT %
B
TmbT 14mbT
500 b+
12mbT
c c
8 8
° kil
Q 3
o @  10mbt
% 100 bt @
<] L <4
5] 5]
50+ gmbT
6mbT
10T
I 4mbT
5pbT
2mb T
4
i
bt bt SN SRS
500 nb
+ + + + + + + -2mb + + + + + + + +
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
S32(y,n)S31 -15044.33 keV

May 2018

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 15-P-31

16-S-32

16-S-34 >>

<< MT4 (y,n)

MT16 (y,2n) or MT5 (S30 production)

MT28 (y,n+p) >>

S32 (y,2n) or S30 production log-log

S32 (y,2n) or S30 production lin-log

— -~ ENDF/B-VILO — -~ ENDF/B-VIILO T
Imby_-- JENDLPD-2016 - -~ JENDLPD-2016
- -~ TENDL-2017 650 ub{~ -~ TENDL2017
X AVeyssiere+ 1974 X AVeyssiere+ 1974
500 pbF
600 b+
550 b+
500 b
100 pb T
r 450 pb+-
50 b+
400 b+
c c
S 2 350ubt
=3 [%3
Q 3
] 0
@ & 300 b
S 10t o
S | S
250 b
5pbT
200 bt
150 pb+
100 pb1
1ubT v
I 50 b+
s+ o ~1 v e e
Obt——————— T e
I I i i i I I S0pbT | | | | | | | |
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
S32(y,2n)S30 -28099.17 keV

May 2018

Incident gammas




OECD NEA Data Bank JANIS Book

<< 15-P-31 16-S-32 16-S-34 >>

<< MT16 (y,2n) MT28 (y,n+p) or MT5 (P30 production) MT103 (y,p) >>

S32 (y,n+p) or P30 production log-log S32 (y,n+p) or P30 production lin-log

50 mb === ENDF/B-VIIL.O === ENDF/B-VIIL.O
=== JENDL/PD-2016 === JENDL/PD-2016
=== TENDL-2017 * === TENDL-2017 * ‘
X AVeyssiere+ 1974 X AVeyssiere+ 1974 i
10mb{ +  LKatz+ 1951 SN

+  LKatz+ 1951

5mbT

1mbT
500 yb+-

10mbT

100 pb 1
50 b1 +

Cross section
Cross section

10pbt
5ubT

1ubT
500 nb

100 nb T

Obt

50nb 1

1 MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1 MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV

Incident energy Incident energy

Reaction Q-Value

S32(y,d)P30 -18950.66 keV

S32(y,n+p)P30 -21175.22 keV

May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 15-P-31

16-S-32

16-S-34 >>

<< MT28 (y,n+p)

MT103 (y,p) or MT5 (P31 production)

16-S-34 MT16 (y,2n) >>

S32 (y,p) or P31 production log-log

100 mb === ENDF/B-VIILO
- -~ JENDL/PD-2016
- -~ TENDL-2017*

50mbY 75" KShoda+ 1962

10 mb1

Cross section

100 bt

50 bt

10 bt

5ubT

1pbT

500 nb-

Cross section

1 MeV 2.5MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

ENDF/B-VIIL.O
JENDL/PD-2016
TENDL-2017 *
K.Shoda+ 1962

40mbT

30mbT

20mbT

10mbT

Obt

S32 (y.p) or P31 production lin-log

1 MeV

2.5MeV

5MeV

10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

Reaction

Q-Value

S32(y,p)P31

-8863.96 keV

May 2018

Incident gammas




OECD NEA Data Bank JANIS Book

<< 16-S-32 16-S-34 20-Ca-48 >>
<< 16-S-32 MT103 (y,p) MT16 (y,2n) or MT5 (S32 production) MT28 (y,n+p) >>
S34 (y,2n) or S32 production log-log S34 (y,2n) or S32 production lin-log
=== ENDF/B-VIIL.O I I I TTTTTTTTTT0d I I I I I TTTTTTTITT00 I === ENDF/B-VIIL.O I T T T T T I T T
=== JENDL/PD-2016 === JENDL/PD-2016
=== TENDL-2017 * === TENDL-2017 *
X Y.I. Assafiri+ 1984 X Y.l Assafiri+ 1984
10 mb’i I
S5mbT ;x
o * 10 rnb—:
500 b+ : I
g 100 bt g’
§ 50 bt §
10ubt+
5ubT
1ubT + j
[ O O ;
500 b L
1MeV 25 :\/IeV 5 N}eV ? 10 I:Ae\/ 25 I:Ae\/ 50 If/leV ? 100 ;VIeV 1MeV 25 ;\Ae\/ 5 I\;\ev ? 10 lzlleV 25 !:lleV 50 I:Ae\/ ? 100 ;\/IeV
Incident energy Incident energy
Reaction Q-Value
S34(y,2n)S32 -20058.79 keV

May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 16-S-32

16-S-34

26-Fe-54 >>

<< MT16 (y,2n)

MT28 (y,n+p) or MT5 (P32 production)

MT103 (y,p) >>

S34 (y,n+p) or P32 production log-log

S34 (y,n+p) or P32 production lin-log

100 mb - -~ ENDF/B-VIILO - - -~ ENDF/B-VIIL.O
- -~ JENDL/PD-2016 - -~ JENDL/PD-2016
- -~ TENDL-2017* 11mb - -~ TENDL-2017*
10mb{ X  Y.lAssafii+ 1986 X Y.Assafii+ 1986
1 mbA 10mb
100 pbt 9mb
10pbT 8mb
1ubT 7 mb-
c 100 nb c
8 8 6 mb
8 3
3 10nb :
g g 5mb
S qmbt °
4 mb
100 pbt
3mb
10pbt+
2mb
1pbT
100 fo1 1mb
10fb 0b-
T t t t t t t t A mb t t t t t t
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
S34(y,d)P32 -18762.54 keV
S34(y,n+p)P32 -20987.11 keV
May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 16-S-32

16-S-34

22-Ti-50 >>

<< MT28 (y,n+p)

MT103 (y,p) or MT5 (P33 production)

17-CI-35 MT4 (y,n) >>

S34 (v,p) or P33 production log-log

- -~ ENDF/B-VIILO
100mb{ ==~ JENDLPD-2016
- -~ TENDL-2017*

X Y.IAssafiri+ 1986

10 mb

100 b

10 bt

1ubT

Cross section

100 nbT

10nb

1nbT

100 po+

10 pbt

Cross section

1 MeV 2.5MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

ENDF/B-VIIL.O
JENDL/PD-2016
TENDL-2017 *

Y.l Assafiri+ 1986

30mbT

20mbT

10mbT

Obt

S34 (y,p) or P33 production lin-log

1 MeV

2.5MeV

5MeV 10 MeV 25 MeV 50 MeV

Incident energy

100 MeV

Reaction

Q-Value

S34(y,p)P33

-10883.36 keV

May 2018

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 16-S-32

17-CI-35

19-K-39 >>

<< 16-S-34 MT103 (y,p)

MT4 (y,n) or MT5 (CI34 production)

19-K-39 MT4 (y,n) >>

CI35 (y,n) or CI34 production log-log

- -~ ENDF/B-VIILO
50 mb4{ ==~ JENDL/PD-2016
- -~ TENDL-2017*

10mbt

5mbT

1mb T

500 bt

Computed function

100 b+

50 bt

10 pb

S5ubT

1ubT

Computed function

1 MeV 2.5MeV

5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

CI35 (y,n) or CI34 production lin-log

=== ENDF/B-VIIL.O
=== JENDL/PD-2016
=== TENDL-2017 *

30mbt

20mbT

10mbt

Obt

1 MeV 2.5MeV

5MeV 10 MeV 25 MeV 50 MeV 100 MeV

Incident energy

Reaction

Q-Value

CI35(y,n)CI34

-12644.77 keV

May 2018

Incident gammas




OECD NEA Data Bank JANIS Book

<< 17-CI-35 19-K-39 20-Ca-48 >>

<< 17-CI-35 MT4 (y,n) MT4 (y,n) or MT5 (K38 production) 20-Ca-48 MT4 (y,n) >>

K39 (y,n) or K38 production log-log K39 (y,n) or K38 production lin-log
eyl B R R AT [ T [ T TTTTTTITI ‘ - e T T 1]

10mb

5mbT

TmbT 10 mb+

500 pb -

Computed function
Computed function

100 b+

50 bt

10 bt
5ubT

TpbT

1 MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1 MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV

Incident energy Incident energy

Reaction Q-Value

K39(y,n)K38 -13077.76 keV

May 2018 Incident gammas




OECD NEA Data Bank JANIS Book

<< 19-K-39 20-Ca-48 21-Sc-45 >>
<< 19-K-39 MT4 (y,n) MT4 (y,n) or MT5 (Ca47 production) MT16 (y,2n) >>
Ca48 (y,n) or Ca47 production log-log Ca48 (y,n) or Ca47 production lin-log
=== ENDF/B-VIIL.O I I I TTTTTTTITT00 I I I I I TTTTTT7T707T I === ENDF/B-VIIL.O I i i =TT i i I i i i
- == JENDL/PD-2016 - == JENDL/PD-2016
|--- TENDL-2017* 90mb - -~ TENDL-2017*
100mb1 5 J.R Tompkins+ 2011 X J.R.Tompkins+ 2011 +
4+ G.J.OKeefe+ 1987 -+ G.J.O'Keefe+ 1987
50 mb- ~
80mbT
10mb- 70mbT *+
5mbT
60 mb1
S 1mbt S 50mbT
k+ 3
& 500 b+ &
§ § 40mbT
S S
100 pb1 30mbT
50 ub 1
20mbT
0w 10mbt
5ubT
0bT
b t t t + + t t t t t + + + t t
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Ca48(y,n)Ca47 -9952.58 keV

May 2018 Incident gammas




OECD NEA Data Bank JANIS Book

<< 16-S-34 20-Ca-48 23-V-51 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (Ca46 production) 21-Sc-45 MT4 (y,n) >>
Ca48 (y,2n) or Ca46 production log-log Ca48 (y,2n) or Ca46 production lin-log
100 mb{ - -~ ENDF/B-VIILO — Tt i i — T T T i - =~ ENDF/B-VIILO T T T T TTTTI70 ‘ ‘ T T
4 === JENDL/PD-2016 === JENDL/PD-2016
=== TENDL-2017 * === TENDL-2017 *
50mbq{_ %X G.J.O'Keefe+ 1987 X G.J.O'Keefe+ 1987
50 mbT
25mbT I
10 mb 3 i
] \ 40mb
Smb+ '\\ I
2.5mb+ A \\ F
s \, § mbT i
g g i
o 1mb o i
8 1 8 it
5] 5] 3 i
500 pb 20mbt
250 bt
100 po- 10mbT "
50 b1
25pbt S N i
1MeV 25 MeV 5 MeV ‘ 10 I\‘AeV 25 l\‘/IeV 50 MeV ‘ 100 ‘Me\/ 1MeV 25 Me\/ 5 h)\ev ‘ 10 MeV 25 MeV 50 l\‘Ae\/ ‘ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Ca48(y,2n)Ca46 -17228.99 keV

May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 20-Ca-48

21-Sc-45

22-Ti-46 >>

<< 20-Ca-48 MT16 (y,2n)

MT4 (y,n) or MT5 (Sc44 production)

22-Ti-46 MT4 (y,n) >>

Sc45 (y,n) or Sc44 production log-log

Sc45 (y,n) or Sc44 production lin-log

--- JENDLPD2016%| | 7 ——- JENDLPD2016%| | T
- -~ TENDL-2017* - -~ TENDL-2017*
50 mb 20mbF
10mb 1
Smb 30 mbT
c c
S 1mbt 2
: | g
2 2
- 500ubT - 20mbT
2 2
3 3
o =3
£ £
S S
o o
100 wb+-
50 b+ 10mb+
10 bt
5 vb" 0b Tiaaaaoillll
1MeV 25 l‘\/IeV 5 h}leV ‘ 10 Mev 25 Mev 50 MeV 100 MeV 1MeV 25 Me\/ 5 h)\eV ‘ 10 ll/leV 25 MeV 50 Mev ‘ 100 MGV
Incident energy Incident energy
Reaction Q-Value
Sc45(y,n)Sc44 -11326.52 keV
May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 21-Sc-45

22-Ti-46

24-Cr-50 >>

<< 21-Sc-45 MT4 (y,n)

MT4 (y,n) or MT5 (Ti45 production)

22-Ti-50 MT103 (y,p) >>

Ti46 (y,n) or Ti45 production log-log

- -~ ENDF/B-VIILO
50mb{--- JENDL/PD-2016
--- TENDL-2017*

X REPywell+ 1979

10mbt

5mb1

1mb

500 bt

Cross section

100 b+

50 pb 1

10pbT

5ubT

Cross section

1 MeV 2.5MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

ENDF/B-VIIL.O
JENDL/PD-2016
TENDL-2017 *
R.E.Pywell+ 1979

30mbT

20mb T

10mbT

Obt

Ti46 (y,n) or Ti45 production lin-log

1 MeV

2.5MeV

5MeV 10 MeV 25 MeV 50 MeV 100 MeV

Incident energy

Reaction

Q-Value

Ti46(y,n)Ti45

-13189.22 keV

May 2018

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 16-S-34

22-Ti-50

26-Fe-54 >>

<< 22-Ti-46 MT4 (y,n)

MT103 (y,p) or MT5 (Sc49 production)

23-V-51 MT16 (y,2n) >>

=== ENDF/B-VIIL.O
=== JENDL/PD-2016
=== TENDL-2017 *

X T.R.Sherwood+ 1962

10 mb

1mb

100 b+

10 pbt

Cross section

1pbt

100 nb1

10nb

Ti50 (y,p) or Sc49 production log-log

Cross section

10 MeV

20 MeV 30 MeV 40 MeV 50MeV 60 MeV

Incident energy

80MevV 100 MeV

200 MeV

16 mb

ENDF/B-VIIL.O
JENDL/PD-2016
TENDL-2017 *
T.R.Sherwood+ 1962

14 mbT

12mbT

10mbT

Obt

Ti50 (y,p) or Sc49 production lin-log

10 MeV

20 MeV

30 MeV

40 MeV/ 50 MeV 60 MeV

Incident energy

80 MeV/

100 MeV

200 MeV

Reaction

Q-Value

Ti50(y,p)Sc49

-12158.57 keV

May 2018

Incident gammas



OECD NEA Data Bank

JANIS Book

<< 20-Ca-48 23-V-51 26-Fe-54 >>
<< 22-Ti-50 MT103 (y,p) MT16 (y,2n) or MT5 (V49 production) MT107 (y,a) >>
V51 (y,2n) or V49 production log-log V51 (y,2n) or V49 production lin-log
LS B B B B T T T L a— 22 mb L e B B BN T T T T
——— ENDF/B-VIIL.O ——— ENDF/B-VIIL.O
=== JENDL/PD-2016 === JENDL/PD-2016
=== TENDL-2017 * === TENDL-2017 *
[ V.V.Varlamov+ 2003 20mb{ B V.V.Varlamov+ 2003
X V.V.Varlamov+ 2003 X V.V.Varlamov+ 2003
+  AVeyssiere+ 1974 +  AVeyssiere+ 1974
18mbT
10mb+
L 16mbT
5mbT
14 mb1
12mbT
c c
8 8
° kil
@ @ 10mbt
? 1mbt 2
g i g
o o
i 8mbT
500 pb+
I 6mbT
4mbT
2mbT
100 b
L Ob" ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
50 b1
+ + + + + + + -2mb + + + + + + + +
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV

Incident energy

Incident energy

Reaction

Q-Value

V51(y,2n)V49

-20385.33 keV

May 2018

Incident gammas




OECD NEA Data Bank

JANIS Book

23-V-51

29-Cu-65 >>

<< MT16 (y,2n)

MT107 (y,a) or MT5 (Sc47 production)

24-Cr-50 MT4 (y,n) >>

V51 (y,a) or Sc47 production log-log

V51 (y,a) or Sc47 production lin-log

10mby 722 SenpLrba0ts T2 Senourozote
100 ot i
10pbt
1ubt
100 nb+ 1mb
c 10nbT -
§ 100 pb §
10po 500 b+
1pbt
100 o+
101+
1+
0.1fb oeT
1MeV 25 ;VIeV 5 h;IeV ? 10 I\?Ae\; 100 ;VIeV 1MeV 25 ;\Ae\/ 5 I\;\ev ? 10 lzlleV 25 !:/IeV 50 I:Ae\/ ? 100 ;\/IeV
Incident energy Incident energy
Reaction Q-Value
V51(y,a)Sc47 -10293.02 keV
V51(y,p+t)Sc47 -30106.88 keV
V51(y,n+He3)Sc47 -30870.63 keV
V51(y,2d)Sc47 -34139.54 keV
V51(y,n+p+d)Sc47 -36364.11 keV
V51(y,2n+2p)Sc47 -38588.68 keV
May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 22-Ti-46

24-Cr-50

26-Fe-54 >>

<< 23-V-51 MT107 (y,a)

MT4 (y,n) or MT5 (Cr49 production)

25-Mn-55 MT17 (y,3n) >>

Cr50 (y,n) or Cr49 production log-log

100mb " eNpr/B-vinLo

=== JENDL/PD-2016
=== TENDL-2017 *
X W.Del Bianco+ 1973
+  W.E.Del Bianco+ 1962

50 mb

10 mb

500 pb+

Cross section

100 b+

50 b+

10 b+

5ubT

Cross section

1 MeV 2.5MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

ENDF/B-VIIL.O
JENDL/PD-2016
TENDL-2017 *

W.Del Bianco+ 1973
W.E.Del Bianco+ 1962

40mbT

30mbT

20mbT

10mb

Obt

Cr50 (y,n) or Cr49 production lin-log

1 MeV

2.5MeV

5MeV 10 MeV 25 MeV 50 MeV 100 MeV

Incident energy

Reaction

Q-Value

Cr50(y,n)Cr49

-13000.32 keV

May 2018

Incident gammas




OECD NEA Data Bank

JANIS Book

25-Mn-55

27-Co-59 >>

<< 24-Cr-50 MT4 (y,n)

MT17 (y,3n) or MT5 (Mn52 production)

26-Fe-54 MT4 (y,n) >>

Mn55 (y,3n) or Mn52 production log-log

10mbq{--- ENDF/B-VIILO

- -~ JENDL/PD-2016
5mb{--- TENDL-2017*

X RAAlvarez+ 1979

1mbT
500 ub+-

100 po
50 bt

10ubt
S5ubT

Cross section

1 ubf
500 nb 1

100 nb1
50nbT

10nb
SnbT

Cross section

1 MeV 2.5MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

Mn55 (y,3n) or Mn52 production lin-log

=== ENDF/B-VIIL.O
=== JENDL/PD-2016
=== TENDL-2017 *

X R.A Alvarez+ 1979

Obt

1 MeV 2.5MeV

5MeV 10 MeV 25 MeV 50 MeV 100 MeV

Incident energy

Reaction

Q-Value

Mn55(y,3n)Mn52

-31218.75 keV

May 2018

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 24-Cr-50

26-Fe-54

26-Fe-56 >>

<< 25-Mn-55 MT17 (y,3n)

MT4 (y,n) or MT5 (Fe53 production)

MT16 (y,2n) >>

Fe54 (y,n) or Fe53 production log-log

Fe54 (y,n) or Fe53 production lin-log

- -~ ENDF/B-VIILO - -~ ENDF/B-VIILO
|--- JENDLPD-2016 |--- JENDLPD-2016
100mby 277 TenpLaot7 - TOmb1ZT7 TeNDL2017+
®  S.S.Borodina+ 2000 ®  S.S.Borodina+ 2000 |+
50mb{ X JW.Norbury+ 1978 65mb] I J.W.Norbury+ 1978
X W.E.Del Bianco+ 1962 X W.E.Del Bianco+ 1962
+  LKatz+ 1951 +  LKatz+ 1951 +
60 mb
55mb T
10 mb+ |
50mbT
5mb |
45mb T
40 mb T
c c
2 Ambt 2 r
I 9 3Bmbt
n 1z
@ 500 b @ r
1 S 30mbt
o o L
25mbT
100 pb 20 mb+
S0ub T 15mb T
10mbT
10w Smbt
subt 0 b’i
n n n n n n n n SmbT n n n n n n n n
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Fe54(y,n)Fe53 -13378.52 keV

May 2018

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 23-V-51 26-Fe-54 26-Fe-56 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (Fe52 production) MT28 (y,n+p) >>
Fe54 (y,2n) or Fe52 production log-log Fe54 (y,2n) or Fe52 production lin-log
10mbq -~~~ ENDF/B-VIILO ' I ' ' ! ' ' ' === ENDF/B-VIIL.O i EEEREREAREN i i I i i i
|==-- JENDL/PD-2016 === JENDL/PD-2016
=== TENDL-2017 * 6mbq--- TENDL-2017*
X $.S.Borodina+ 2000 x X $.S.Borodina+ 2000 X
5mb .
. 55mb
25mb - 5mb+
45mb1 X
1mbT
B 4mbt
500 pb+
35mb
g 2
§ 20wy 8 amf :
S S 25mbt
100 pb 1
r 2mbT *
50 b+
1.5mbT *
25ubT 1mbt
500 pb+
10pbt 3
i obt
1 ; ; ; ; ; ; ; -S00pb ; ; } ! ! ! } ;
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5 MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Fe54(y,2n)Fe52 -24064.53 keV

May 2018

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 16-S-34

26-Fe-54

26-Fe-56 >>

<< MT16 (y,2n)

MT28 (y,n+p) or MT5 (Mn52 production)

MT103 (y,p) >>

Fe54 (y,n+p) or Mn52 production log-log

Fe54 (y,n+p)

or Mn52 production lin-log

- -~ ENDF/B-VIILO 12mb] === ENDF/B-VIILO
=== JENDL/PD-2016 === JENDL/PD-2016
=== TENDL-2017 * === TENDL-2017 *
10mb{ %  S:SBorodina+ 2000 11 mb | S:SBorodina+ 2000
10mbt
1mbT
9mb
100 b
! 8 mb
10pbt 7mb
c c
S S
£ ki 6 mb
3 8
o TpbT »
13 7]
1 <] 5mb
o o
100 b+ 4mb
3mb
10nbT
2mb
1nbT 1mb
0b
100 pb+
: : : : — : : -Amb : : : : : :
1MeV 25MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5 MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Fe54(y,d)Mn52 -18682.72 keV
Fe54(y,n+p)Mn52 -20907.29 keV
May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 22-Ti-50

26-Fe-54

26-Fe-56 >>

<< MT28 (y,n+p)

MT103 (y,p) or MT5 (Mn53 production)

26-Fe-56 MT4 (y,n) >>

Fe54 (y,p) or Mn53 production log-log

Fe54 (y,p) or Mn53 production lin-log

- -~ ENDF/B-VIILO - -~ ENDF/B-VIILO
- -~ JENDL/PD-2016 100 mb4{--- JENDL/PD-2016
- -~ TENDL-2017* - -~ TENDL-2017 *
100mb{ x  S.S.Borodina+ 2000 % S.8.Borodina+ 2000
+  JW.Norbury+ 1978 +  J.W.Norbury+ 1978
90 mb+
10mbT
80mbT
1mb
70mbT
100 b+
60mb1
10 pbt+
c c
2 2
] S s0mbt
b Appt ]
3 1]
13 7]
< <4
o o +
100nb+ 40mb
10nb+ 30mbT
e 20mb
100 po+ 10mb
10 pbt 0bt+
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Fe54(y,p)Mn53 -8853.87 keV

May 2018

Incident gammas




OECD NEA Data Bank JANIS Book

<< 26-Fe-54 26-Fe-56 27-Co-59 >>
<< 26-Fe-54 MT103 (y,p) MT4 (y,n) or MT5 (Fe55 production) MT16 (y,2n) >>
Fe56 (y,n) or Fe55 production log-log Fe56 (y,n) or Fe55 production lin-log
=== ENDF/B-VIIL.O I I I TTTTTTTITT00 I I I I I TTTTTT7T707T I === ENDF/B-VIILO I i i R A A R RS i i I i i i
- == JENDL/PD-2016 === JENDL/PD-2016
——— TENDL-2017* 100mb ___ TENDL-2017*
100mb{ x  S.S.Borodina+ 2000 - X S.S.Borodina+ 2000
i
10mbt
1mb-
100 pbt
=3 [%3
S 10pt 3
o o
1 bt
100 nb+
10nbt+
1nb 0b+
1MeV 25 ;VIeV 5 N;eV ? 10 I:A;V 25 l:/leV 50 ;vleV ? 100 ;vle\/ 1MeV 25 ;\/IeV 5 I\;IeV ? 10 !:lleV 25 I:/IeV 50 If/leV ? 100 ;\/IeV
Incident energy Incident energy
Reaction Q-Value
Fe56(y,n)Fe55 -11197.12 keV

May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 26-Fe-54

26-Fe-56

27-Co-59 >>

<< MT4 (y,n)

MT16 (y,2n) or MT5 (Fe54 production)

MT28 (y,n+p) >>

Fe56 (y,2n) or Fe54 production log-log

Feb56 (y,2n) or Fe54 production lin-log

- -~ ENDF/B-VIILO - -~ ENDF/B-VIILO
- -~ JENDL/PD-2016 - -~ JENDL/PD-2016
- -~ TENDL-2017* - -~ TENDL-2017*
% S.S.Borodina+ 2000 % S.S.Borodina+ 2000
10mb
5mb1
10mbT
c c
2 2
g imy 8
n 1z
2 2
<] i <4
o (5}
500 pb 1
100 b
50 bt obt
1MeV 25 ;MeV 5 h)leV ‘ 10 l\‘/\e\/ 25 l\‘ﬂe\/ 50 MeV 100 MeV 1MeV 25 Me\/ 5 h)\eV 10 ll/leV 25 MeV 50 l\‘ﬂe\/ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Fe56(y,2n)Fe54 -20495.13 keV
May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 26-Fe-54

26-Fe-56

28-Ni-58 >>

<< MT16 (y,2n)

MT28 (y,n+p) or MT5 (Mn54 production)

MT103 (y,p) >>

=== ENDF/B-VIIL.O
J=--- JENDL/PD-2016
10mb === TENDL-2017 *

5mb{ X  S.SBorodina+ 2000

1mbT
500 ubt

100 pb -
50 bt

10 pb+
5ubT

Cross section

1ubt
500 nb

100 b+
50 nbt-

10nb T
5nb

1nbt

Fe56 (y,n+p) or Mn54 production log-log

Cross section

1 MeV

2.5MeV

5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

ENDF/B-VIIL.O
JENDL/PD-2016
TENDL-2017 *
$.S.Borodina+ 2000

Obt

Fe56 (y,n+p) or Mn54 production lin-log

1 MeV

2.5MeV

5MeV

10 MeV

Incident energy

50 MeV

100 MeV

Reaction

Q-Value

Fe56(y,d)Mn54

-18185.62 keV

Fe56(y,n+p)Mn54

-20410.19 keV

May 2018

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 26-Fe-54 26-Fe-56 28-Ni-58 >>
<< MT28 (y,n+p) MT103 (y,p) or MT5 (Mn55 production) 27-Co-59 MT4 (y,n) >>
Fe56 (y,p) or Mn55 production log-log Fe56 (y,p) or Mn55 production lin-log
=== ENDF/B-VIIL.O I TTTTTTTITT00 I I I I I I === ENDF/B-VIIL.O i S S A S R i i I i i i
- -~ JENDL/PD-2016 65mb{--- JENDLPD-2016
100 mb{-~-~ TENDL-2017 * === TENDL-2017 *
X $.S.Borodina+ 2000 X $.S.Borodina+ 2000
60 mb 1
10mbt 5 mb’:
50 mb1
1mb |
45mb T
100 po- n mb,:
s § 3Bmbt
£ topt g L
] ]
@ @ 30mbt
8 s —
© Ty © smt
20mb T
100 nb1 |
15mb 1
10nb 10 mb,:
SmbT
1nb
0bT
100 pb-- Smb+
1MeV 25 MeV 5 MeV ‘ 10 I\‘AeV 1MeV 25 Me\/ 5 h)\ev ‘ 10 MeV 25 MeV 50 l\‘ﬂe\/ ‘ 100 MeV

Incident energy

Incident energy

Reaction

Q-Value

Fe56(y,p)Mn55

-10183.67 keV

May 2018

Incident gammas




OECD NEA Data Bank

JANIS Book
<< 26-Fe-56 27-Co-59 28-Ni-58 >>
<< 26-Fe-56 MT103 (y,p) MT4 (y,n) or MT5 (Co58 production) MT16 (y,2n) >>

Co59 (y,n) or Co58 production log-log Co59 (y,n) or Co58 production lin-log
=== ENDF/B-VIIL.O I TTTTTTTITT00 I I I I I TTTTTT7T707T I === ENDF/B-VII.O I I I TTTTTTITITTTTd I I I I I I
- -~ JENDL/PD-2016 80mb4--- JENDL/PD-2016
100 mb - -~ TENDL-2017 * -=-- TENDL-2017*
X M.G.Davydov+ 1987 X M.G.Davydov+ 1987
+  R.AAlvarez+ 1979 -+ RAAlvarez+ 1979
50mb
70mbt
10mb+ 60mb - % i
50mbT ik
2 iml 2 awmt
& s
2 500yt ]
S S 0mbt
100 ot 20mbt
50 b+
10mbt
10 pb+ 0bt
5ubT
; ; : : ; ; ; ; A0mb g ; ; ‘ ; ; ; ; ;
1MeV 25MeV 5MeV 10 Mev 25 MeV 50 MeV 100 MeV. 1MeV 25MeV 5MeV 10 Mev 25 MeV 50 MeV 100 MeV.
Incident energy Incident energy
Reaction Q-Value
Co59(y,n)Co58 -10453.82 keV
May 2018

Incident gammas




OECD NEA Data Bank JANIS Book
<< 26-Fe-56 27-Co-59 28-Ni-58 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (Co57 production) MT17 (y,3n) >>
Co59 (y,2n) or Co57 production log-log Co59 (y,2n) or Co57 production lin-log
=== ENDF/B-VIIL.O I TTTTTTTTTT0d I I I I I I === ENDF/B-VIIL.O I TTTTTTIT7I7IT I I I I I I
=== JENDL/PD-2016 === JENDL/PD-2016
=== TENDL-2017 * === TENDL-2017 *
X RAAlvarez+ 1979 20mb{ X  RAAlvarez+ 1979
<+  G.Baciu+ 1965 +  G.Baciu+ 1965
10 mbt 18mb T
smb L 16 mbT-
14mbt
12mb T
§ 1mt s
;3-, g 10mb+
§ 500 ub x §
S I ', S smbt
6mb
100 b * 4mbT
50ub': 2mb
0b
| | | | | | | -2mb [ [ [ [ [ [ [ [
1MeV 25 ;MeV 5 h)leV ‘ 10 I\‘Ae\/ 25 I\‘Ae\/ 50 I\‘/IeV 100 MeV 1MeV 25 Me\/ 5 Mev ‘ 10 ll/leV 25 MeV 50 I\‘Ae\/ ‘ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Co59(y,2n)Co57 -19026.83 keV
May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 25-Mn-55

27-Co-59

40-Zr-94 >>

<< MT16 (y,2n)

MT17 (y,3n) or MT5 (Co56 production)

28-Ni-58 MT4 (y,n) >>

Co59 (y,3n) or Co56 production log-log

Co59 (y,3n) or Co56 production lin-log

10mbq{-=-- ENDF/B-VIIL.O Smb77 ENDF/B-VIILO
- -~ JENDL/PD-2016 - -~ JENDL/PD-2016
- -~ TENDL-2017 - -~ TENDL-2017
Smb1 % v.v.Varlamov+ 2017 X V.V.Varlamov+ 2017 +
-+ RAAWarez+ 1979 -+ RAAWarez+ 1979
4mbT
1mb
500 ubt+
3mbT
¥
100 pb+
c i c F
2 50t 2 i
=3 [%3 i
] 2 ;
2 g 2™ b
< <4 H
o (5} i
10pbT i
5ub *
b :
1mb +
1pbt
500 nbt+ P L A IO 0 s St
100 nb+
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Co59(y,3n)Co56 -30403.25 keV

May 2018

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 27-Co-59

28-Ni-58

28-Ni-60 >>

<< 27-C0-59 MT17 (y,3n)

MT4 (y,n) or MT5 (Ni57 production)

MT16 (y,2n) >>

Ni58 (y,n) or Ni57 production log-log

Ni58 (y,n) or Ni57 production lin-log

100 mpq ==~ ENDF/B-VIILO - -~ ENDF/B-VIILO
Mo ___ JENDL/PD-2016 - -~ JENDL/PD-2016
- -~ TENDL-2017* - -~ TENDL-2017*
50mb] I  S.SBorodina+ 2000 X S.S.Borodina+ 2000 +
X KMin+ 1968 X KMin+ 1968 +
+  LKatz+ 1951 +  LKatz+ 1951
50 mb
L "
+
10mbt b
SmbT 40mbt
I
g 1mb < I i &
K £ 30mbt |
o o |
2 500 bt 2
3 1]
13 7]
< <4
o o L
20mbT
100 pb+ L
50 pb 1
10mbT
10 bt
5pub i
0bT
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Ni58(y,n)Ni57 -12216.32 keV

May 2018

Incident gammas




OECD NEA Data Bank JANIS Book

<< 27-Co-59 28-Ni-58 28-Ni-60 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (Ni56 production) MT28 (y,n+p) >>
Ni58 (y,2n) or Ni56 production log-log Ni58 (y,2n) or Ni56 production lin-log
=== ENDF/B-VIIL.O TTTTTTTTTT0d I I I I I TTTTTTTITT00 I === ENDF/B-VIIL.O I I I TTTTTTIT7I7IT I I I I I I
=== JENDL/PD-2016 === JENDL/PD-2016
=== TENDL-2017 * === TENDL-2017 *
% S.S.Borodina+ 2000 18mb{ x  S.S.Borodina+ 2000 +
+  B.lGoryachev+ 1970 +  B.Goryachev+ 1970 :
10mbT .
I 16mbT ;
5mb L1
14mbt i*{
1mbT +
F 12mbT ‘; ok
500 ubt x *
c c g
o o 1 [t
H g ™ ol
3 ] k
2 2 #
o o +
S5 100 ub*i S 8mb N yy
50pb T Hon
6mbT T
4mbT *
10pbT
5pbt 2mbt
0bt
TpbT
1MeV 25 ;MeV 5 h)leV ‘ 10 I\‘Ae\/ 25 I\‘Ae\/ 50 I\‘/IeV ‘ 100 MeV 1MeV 25 Me\/ 5 h)\ev ‘ 10 lllleV 25 MeV 50 I\‘Ae\/ ‘ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Ni58(y,2n)Ni56 -22463.93 keV

May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 26-Fe-56

28-Ni-58

28-Ni-60 >>

<< MT16 (y,2n)

MT28 (y,n+p) or MT5 (Co56 production)

MT103 (y,p) >>

Ni58 (y,n+p) or Co56 production log-log

Ni58 (y,n+p) or Co56 production lin-log

100 mbH - -~ ENDF/B-VIILO 12mbd ==~ ENDFB-VILO
- == JENDL/PD-2016 === JENDL/PD-2016
=== TENDL-2017 * === TENDL-2017 *
10mb{ * S.S.Borodina+ 2000 X S.S.Borodina+ 2000
11 mb
1mb I
10mb+
100 b+
9mb
10 pubT
8 mb
1pbT
7mb
100 b+
c c
2 k]
8 fonmt g om
2 @
8 1nbt+ g 5mb 1
100 po-+ 4mb
10pbt+ 3mb
1pbT 2mb 1
10001+
1mb
w0 A s e
0b :
1t
: : : : : : : Amb : : : : : :
1Mev 25MeV 5 MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5 MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Ni58(y,d)Co56 -17324.12 keV
Ni58(y,n+p)Co56 -19548.69 keV
May 2018 Incident gammas




OECD NEA Data Bank JANIS Book

<< 26-Fe-56 28-Ni-58 28-Ni-60 >>
<< MT28 (y,n+p) MT103 (y,p) or MT5 (Co57 production) 28-Ni-60 MT4 (y,n) >>
Ni58 (y,p) or Co57 production log-log Ni58 (y,p) or Co57 production lin-log
1bf--- ENDF/B-VIIL.O i i i T i i i i i T i - =~ ENDF/B-VIIL.O I i i T i i I i i i
- -~ JENDL/PD-2016 120mb4 -~ JENDL/PD-2016
- =~ TENDL-2017 * - -~ TENDL-2017 *
100mb{ >  S:SBorodina+ 2000 X $.8.Borodina+ 2000
110 mbT
10 mb
100 mb
1mbt
90 mb+
100 b1 80 mb+-
10pb 70mbT
s §
‘g Tt g’, 60 mbt+
§ 100 nb g 50 mb1
10nb T : 4ombT
1o 30mbt
100 pb- 0moT
10 10 mbt
0bt
1pbt
t t TS t t t t -10mb t t t t t t t t
1MeV 2.5MeV 5MeV 10 MeV 25MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Ni58(y,p)Co57 -8172.27 keV

May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 28-Ni-58

28-Ni-60

29-Cu-63 >>

<< 28-Ni-58 MT103 (y,p)

MT4 (y,n) or MT5 (Ni59 production)

MT16 (y,2n) >>

Ni60 (y,n) or Ni59 production log-log

Ni60 (y,n) or Ni59 production lin-log

110 mb

1bq--- ENDF/B-VIILO - =~ ENDF/B-VIILO
- -~ JENDL/PD-2016 - -~ JENDL/PD-2016
- -~ TENDL-2017* - -~ TENDL-2017*
100mb{ x  S.S.Borodina+ 2000 100mbq %  S.SBorodina+ 2000
+  KMin+ 1968 +  KMin+ 1968
10 mb '
90 mb+ I
1mb X
80mb T !
100 pbt
70mb1
10 bt
THbT 60 mb
c c
8 8
8 3
@ 100nb+ - —
"] 0 H
g g 9
5 10T 5 i
40 mbt H
H
1nbT H
30mbT 1
100 pbt i
10pbt 20mbT :
Tpb 10mb ;
i
100 o+ /
ObT e
101
+ + + + + + + + -10 mb + + + + + + + +
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Ni60(y,n)Ni59 -11387.72 keV

May 2018

Incident gammas




OECD NEA Data B

ank

JANIS Book

28-Ni-60

29-Cu-63 >>

<< 28-Ni-58
<< MT4 (y,n)

MT16 (y,2n) or MT5 (Ni58 production)

MT28 (y,n+p) >>

Ni60 (y,2n) or Ni58 production log-log

Ni60 (y,2n) or Ni58 production lin-log

- -~ ENDF/B-VIILO - -~ ENDF/B-VIILO
50 mb{ -~~~ JENDL/PD-2016 - -~ JENDL/PD-2016
- -~ TENDL-2017* - -~ TENDL-2017*
% S.S.Borodina+ 2000 % S.S.Borodina+ 2000 +
-+ B.LGoryachev+ 1970 3§¢ ? -+ B..Goryachev+ 1970 +
T +
xff AN 30mb +
mb+
10 mb+ ; + o
I F
+
5mbT T
+r
P
+
o
Pt
o
g mbT c 20mbt B
2 r 8 + +
° ° oty
& 500t H | 4
g : e d
o
o o - +
BN
A
100 pb+
3 10mb T
50 b+
10pbT
I obt
5ubT
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Ni60(y,2n)Ni58 -20386.93 keV

May 2018

Incident gammas



OECD NEA Data Bank JANIS Book

<< 28-Ni-58 28-Ni-60 29-Cu-63 >>

<< MT16 (y,2n) MT28 (y,n+p) or MT5 (Co58 production) MT103 (y,p) >>

Ni60 (y,n+p) or Co58 production log-log Ni60 (y,n+p) or Co58 production lin-log
=== ENDF/B-VIIL.O I I I N EREREEEEE I I I I I I EEREREEEEE I === ENDF/B-VIIL.O I I I TTTTTTIT7I7IT I I I I I I
=== JENDL/PD-2016 === JENDL/PD-2016

- -~ TENDL-2017* - -~ TENDL-2017*
10mbq{ x  S.S.Borodina+ 2000 10mb1 x  s.5.Borodina+ 2000

5mbT

1mb
500 ubt+

100 ub T
50 b1

Cross section
Cross section

100
5ubT

1 ubf
500 b

100 nb T
50nb1

Obt

10nb 4 4 y | : | | | | N N N N N N N N
1 MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1 MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV

Incident energy Incident energy

Reaction Q-Value

Ni60(y,d)Co58 -17761.62 keV

Ni60(y,n+p)Co58 -19986.19 keV

May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 28-Ni-58

28-Ni-60

29-Cu-63 >>

<< MT28 (y,n+p)

MT103 (y,p) or MT5 (Co59 production)

29-Cu-63 MT4 (y,n) >>

Ni60 (y,p) or Co59 production log-log

=== ENDF/B-VIILO
100 mb - -~ JENDL/PD-2016
=== TENDL-2017 *

X S.S.Borodina+ 2000

10mb

1mb

100 b+

10pbT

1ubT

100 nb1

Cross section

10nb

1nb

100 po+

10 pbt

1pbt

Cross section

1 MeV 2.5MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

Ni60 (y,p) or Co59 production lin-log
=== ENDF/B-VIIL.O N EEREREAREN I I I I I I
=== JENDL/PD-2016

28mb- -~ TENDL-2017*
% S.S.Borodina+ 2000 X x

26mbT
24 mb*:
22 mb’:
20 mb*:
18 mb*:
16 mb*:
14 mb*:
12 mb’:

10mbT

1 MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV

Incident energy

Reaction

Q-Value

Ni60(y,p)Co59

-9532.37 keV

May 2018

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 28-Ni-60

29-Cu-63

29-Cu-65 >>

<< 28-Ni-60 MT103 (y,p)

MT4 (y,n) or MT5 (Cu62 production)

MT16 (y,2n) >>

Cu63 (y,n) or Cu62 production log-log

Cu63 (y,n) or Cu62 production lin-log

ENDF/B-VIIL.O
JENDL/PD-2016
TENDL-2017 *
C.Plaisir+ 2012
V.V.Varlamov+ 2004
V.V.Varlamov+ 2004
V.V.Varlamov+ 2004
V.V.Varlamov+ 1995
V.V.Varlamov+ 1995
V.V.Varlamov+ 1994
S.C.Jeong+ 1984
L.Z.Dzhilavyan+ 1979
R.E.Sund+ 1968
D.G.Owen+ 1968
W.E.Del Bianco+ 1962
G.E.Coote+ 1961
S.Yasumi+ 1960
S.Yasumi+ 1960
T.Nakamura+ 1959
M.B.Scott+ 1955
A.l.Berman+ 1954
P.R.Byerly Jr+ 1951
L.Katz+ 1951

p——— T T T T
JENDL/PD-2016 110 mb-
TENDL-2017 *
100mb| W  C.Plaisir+ 2012 v
®  V.V.Varlamov+ 2004 »
& V.V.Varamov+ 2004 100mb o
50mbq <1 V.V.Varlamov+ 2004 a
V.V.Varlamov+ 1995
V.V.Varlamov+ 1995 90 mb+
V.V.Varlamov+ 1994
< S.C.Jeong+ 1984 <
v  L.ZDzhilavyan+ 1979 v
10 mb » R.E.Sund+ 1968 80mb4{ »
A D.GOwen+ 1968 A
< W.E.Del Bianco+ 1962 <
5mb{ v  G.E.Coote+ 1961 1 v
D> S.Yasumi+ 1960 70mby
A S.Yasumi+ 1960 A
¥  T.Nakamura+ 1959 *
c ®  MB.Scott+ 1955 c gombd @
S X AlBerman+ 1954 o X
° X P.RByerly Jr+ 1951 ° X
@ 1mb] 4 | Katz+ 1951 H3 +
@ ¢ S0mbT
O 500wt g
o o
40 mb1
100 ub 30mbT
S0ub - 2mpt
10mb
10 pb 1
ObT
5ubT
+ + + + + + + + -10 mb
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV

Incident energy

10 MeV 25 MeV

Incident energy

100 MeV

Reaction

Q-Value

Cu63(y,n)Cu62

-10863.62 keV

May 2018

Incident gammas




OECD NEA Data Bank JANIS Book
<< 28-Ni-60 29-Cu-63 32-Ge-70 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (Cu61 production) MT28 (y,n+p) >>
Cu63 (y,2n) or Cu61 production log-log Cu63 (y,2n) or Cu61 production lin-log
=== ENDF/B-VIIL.O i A A A B A A A R i i I i i i === ENDF/B-VIIL.O I TTTTTTIT07I I I I I I I
=== JENDL/PD-2016 13 mb- === JENDL/PD-2016
=== TENDL-2017 * === TENDL-2017 *
M.L.P.Antunes+ 1995 + M.L.P.Antunes+ 1995 +
1omp] X RESund+ 1968 12mb1 % RE.Sund+ 1968
<+ Al.Berman+ 1954 <+ Al.Berman+ 1954
[ 11mbt
Smbt I &
10mbT i
9mb T
8mbT B}
s mot s TmT
] L o s
o @ 6mbT v
§ 500 bt §
L 5mbT
4mbT
3mbT
100 pb 2mb
L 1mbT
50 b1
I obt
| | | | | | | -imb [ [ [ [ [ [ [ [
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Cu63(y,2n)Cub1 -19738.13 keV
May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 28-Ni-60

29-Cu-63

29-Cu-65 >>

<< MT16 (y,2n)

MT28 (y,n+p) or MT5 (Ni61 production)

MT103 (y,p) >>

=== ENDF/B-VIILO
=== JENDL/PD-2016

100mb | ___ TenpL-2017*

V.V.Varlamov+ 1995
10 mb- V.V.Varlamov+ 1995
V.V.Varlamov+ 1994
V.V.Varlamov+ 1994

Cu63 (y,n+p) or Ni61 production log-log

100 b+
10 pbt+

1 bt
100 nb1
10nbT

1nbT

Cross section

100 pb+
10pbt+

1pbt
100 fo-

10fbT

0.1fb1

0.01fb1

30mb T e DB VIl

=== JENDL/PD-2016

=== TENDL-2017 *
V.V.Varlamov+ 1995
V.V.Varlamov+ 1995
V.V.Varlamov+ 1994
V.V.Varlamov+ 1994

20mb T

10mbt

Cross section

1 MeV

100 MeV

2.5MeV 5MeV 10 MeV 25 MeV 50 MeV

Incident energy

Cu63 (y,n+p) or Ni61 production lin-log

1 MeV 2.5MeV

5MeV 10 MeV

Incident energy

25 MeV 50 MeV 100 MeV

Reaction

Q-Value

Cu63(y,d)Ni61

-14493.72 keV

Cu63(y,n+p)Ni61

-16718.29 keV

May 2018

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 28-Ni-60

29-Cu-63

29-Cu-65 >>

<< MT28 (y,n+p)

MT103 (y,p) or MT5 (Ni62 production)

MT111 (y,2p) >>

Cu63 (y,p) or Ni62 production log-log

--=- ENDF/B-VIILO

100 mb === JENDL/PD-2016

- -~ TENDL-2017*
V.V.Varlamov+ 1995
V.V.Varlamov+ 1995

10mb

100 b

10 pb1

1ubT

Cross section

100 nb1

10nb

1nbT

100 po+

10 pbt

1pbE

Cross section

1 MeV 2.5MeV 5MeV 10 MeV

Incident energy

25 MeV 50 MeV 100 MeV

30mbT

20mbT

10mbT

Obt

Cu63 (y,p) or Ni62 production lin-log

ENDF/B-VIIL.O
JENDL/PD-2016
TENDL-2017 *
V.V.Varlamov+ 1995
V.V.Varlamov+ 1995

1 MeV

2.5MeV 5MeV 10 MeV 25 MeV

Incident energy

50 MeV

100 MeV

Reaction

Q-Value

Cu63(y,p)Ni62

-6122.37 keV

May 2018

Incident gammas




OECD NEA Data Bank JANIS Book

29-Cu-63
<< MT103 (y,p) MT111 (y,2p) or MT5 (Co61 production) 29-Cu-65 MT4 (y,n) >>
Cu63 (y,2p) or Co61 production log-log Cu63 (y,2p) or Co61 production lin-log
WOmb*___ ENDF/B-VIIL.O i i i nRRRERRERE i i i i i = T i === ENDF/B-VIIL.O I T T TT T T T T T T I T T T
- - JENDL/PD-2016 600 pb{ - -~ JENDL/PD-2016
10777 L P nness 1995 B, T LR Antunest 1995
: 550 pbF-
100 pb -
10+ 500 gt
Tpb T I 450 pb-
100nb- o0t
10nb+
H 350 ub -
5wy ! 5
K] | S 300pbt
@ 100pbT i @
3 10pbt g 250 b+
1pbt+ 200 yb1
1001 160 pbt-
100+
100 b+
1t
50 b+
01T
0bt
001+
0001 : : : : : : : : : S0ubE : : + + : : : :
1MeV 25 MeV 5MeV 10 Mev 25 MeV 50 MeV 100 MeV 1MeV 25MeV 5MeV 10 Mev 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Cu63(y,2p)Cob61 -17259.64 keV

May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 29-Cu-63

29-Cu-65

30-Zn-64 >>

<< 29-Cu-63 MT111 (y,2p)

MT4 (y,n) or MT5 (Cu64 production)

MT28 (y,n+p) >>

Cu65 (y,n) or Cu64 production log-log

Cub65 (y,n) or Cu64 production lin-log

220mbq -~

500 mb{-~-~ ENDF/B-VIIL.O ENDF/B-VIILO
- -~ JENDL/PD-2016 - -~ JENDL/PD-2016
- -~ TENDL-2017* - -~ TENDL-2017*
V.V.Varlamov+ 1995 200 mb- V.V.Varlamov+ 1995
A.D.Antonov+ 1990 A.D.Antonov+ 1990
100mb] X  GE-Cootes 1961 X G.E.Coote+ 1961
+  LKatz+ 1951 +  LKatz+ 1951
50 mb+ 180 mb
160 mb-
10 mb+ ¥
140 mb+ 3
5mbT
+
120 mb +
c c
8 8
B 1mbT s
8 @ 100 mbt+
@ 500 ub1 3
< <4
© O 8ombT
100 ub 1
H 60mbT
50 ub1
40 mb+
1opo 20mbt
5ubT
ObT
TubT 20 mb+
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Cub5(y,n)Cub4 -9910.72 keV
May 2018 Incident gammas




OECD NEA Data Bank JANIS Book
<< 29-Cu-63 29-Cu-65 30-Zn-64 >>
<< MT4 (y,n) MT28 (y,n+p) or MT5 (Ni63 production) MT103 (y,p) >>
Cub5 (y,n+p) or Ni63 production log-log Cub5 (y,n+p) or Ni63 production lin-log
EEE ﬁmgﬁigﬁoje 11 mb+ EEE #Eugt{igﬁ“je
10 mb V.V.Varlamov+ 1995 V.V.Varlamov+ 1995
10mbT
1mbT Imb+
8mb T
100 b
7 mb
.§ 10pbT § 6mb1
% % 5mb
S il S
4mb
100 nb- 3mb
2mb
10nbT
1mb
1nbT 0bA
1MeV 25 :VIeV 5h;IeV ? WOI:Ae\/ 25 I:Ae\/ 50 If/leV 100 ;VIeV i m1bI;/IeV 25 ;\Ae\/ 5I\;\ev ? 10lzl|eV 25 V:ﬂeV 50 I:Ae\/ ? 100 ;\/IeV
Incident energy Incident energy
Reaction Q-Value
Cu65(y,d)Ni63 -14886.92 keV
Cu65(y,n+p)Ni63 -17111.49 keV
May 2018 Incident gammas




OECD NEA Data Bank JANIS Book

<< 29-Cu-63 29-Cu-65 30-Zn-68 >>
<< MT28 (y,n+p) MT103 (y,p) or MT5 (Ni64 production) MT107 (y,a) >>

Cu65 (y,p) or Ni64 production log-log Cu65 (y,p) or Ni64 production lin-log

100mb =~ ENDF/E-VIILO Bmb T ENDF/B-VIILO
- == JENDL/PD-2016 === JENDL/PD-2016
=== TENDL-2017 * 24mb{~"" TENDL-2017 *
V.V.Varlamov+ 1995 P . V.V.Varlamov+ 1995
10 mbT i
2mbt
Tmb] 20mbt
100 b 18mb+
16 mb+
10 bt
c c 14 mb1
s S L
° 1ubt kil
g & 12mbt
3 1]
g H I
S 100mbT S 10mbT
8mbT
10nbT
6 mb
1nbT
4 mb
100 pbT 2 mb ]
10pbT ; obT
; } { ! ! ; ; ; 2mb ; ; } ! ! ! } ;
1MeV 2.5 MeV 5MeV/ 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5 MeV/ 5MeV 10 MeV/ 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Cu65(y,p)Ni64 -7453.97 keV

May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 23-V-51

29-Cu-65

32-Ge-76 >>

<< MT103 (y,p)

MT107 (y,a) or MT5 (Co61 production)

30-Zn-64 MT4 (y,n) >>

Cu65 (y,a) or Co61 production log-log

Cu65 (y,a) or Co61 production lin-log

o A.D.Antonov+ 1991 b A.D.Antonov+ 1991
S S U A Y M W N e W
10ubt+
1pbT
2mb T
100 nb+
"g 10nbT "g
§ 1nbT §
100 pb+
1mb
10pbt+
1pbT
100 fo 1
101
0bt N
11
1MeV 25 ;VIeV 5 N}eV 10 lee\/ 25 l:ﬂe\/ 50 I:/IeV 100 ;VIeV 1MeV 25 ;\Ae\/ 5 I\;\eV 10 lzlleV 25 V:/IeV 50 l:ﬂe\/ 100 ;\/IeV
Incident energy Incident energy
Reaction Q-Value
Cub65(y,a)Co61 -6790.82 keV
Cub5(y,p+t)Co61 -26604.68 keV
Cub5(y,n+He3)Co61 -27368.43 keV
Cu65(y,2d)Co61 -30637.34 keV
Cub65(y,n+p+d)Cob61 -32861.91 keV
Cu65(y,2n+2p)Co61 -35086.48 keV

May 2018

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 29-Cu-65

30-Zn-64

30-Zn-65 >>

<< 29-Cu-65 MT107 (y,a)

MT4 (y,n) or MT5 (Zn63 production)

MT28 (y,n+p) >>

Zn64 (y,n) or Zn63 production log-log

Zn64 (y,n) or Zn63 production lin-log

- -~ ENDF/B-VIILO 7 -
- -~ JENDL/PD-2016 130 mbq - - -
- -~ TENDL-2017* -—
A W.Del Bianco+ 1973 W.Del Bianco+ 1973 +
100mbq %  D.G.Owen+ 1968 120 mb +
®  W.E.Del Bianco+ 1962 W.E.Del Bianco+ 1962 +
] ®  GECoote+ 1961
50mb S T Nakamura+ 1959 110 mb T.Nakamura+ 1959
+  LKatz+ 1951 +
100 mb +
10 mbT- 0 mb+ |
5mbT
+ 80mbT ¥
s § 7omby
g im 3 .
mb+
. o 60mbt
13 7]
8 500 pbt 3
50 mb
40mb
100 b+
30mbT
50 ub1
20mb 1
10mb
10 b+
0b
5ubT
I I I I -10mb I I I I I I I I
1MeV 2.5MeV 5MeV 10 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Zn64(y,n)Zn63 -11862.02 keV

May 2018

Incident gammas




OECD NEA Data Bank JANIS Book

<< 29-Cu-65 30-Zn-64 64-Gd-160 >>

<< MT4 (y,n) MT28 (y,n+p) or MT5 (Cu62 production) 30-Zn-65 MT4 (y,n) >>

Zn64 (y,n+p) or Cu62 production log-log Zn64 (y,n+p) or Cu62 production lin-log
-~ ENDFB-VIILO 1 1 T 1T T 1777 i T ™1 1 T T T T T LS m—— — . . ——
1p]-=-- JENDLPD-2016 - -~ JENDL/PD-2016
- =~ TENDL-2017 * - =~ TENDL-2017 *
10 mb X T.E.Rodrlguls+2003 .

% T.E.Rodrigues+ 2003

100 pbt-

1ubT
10nb
100 pbt+

1pbt
10fb
0.1fb1
0.001 b 10 mb-
1E-5fbT

Cross section
Cross section

1E-7foT
1E9fbT
1E-11 o
1E-13fb1
1E-15fb1
1E-17 o
1E-19fb1
1E-21 o
1E-23 b1

1E-25 b

1E-27 o | | | | | | | | N N N N N N N N
1MeV 2.5MeV 5 MeV 10 MeV 25 MeV 50 MeV 100 MeV 1 MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV

Incident energy Incident energy

Reaction Q-Value

Zn64(y,d)Cu62 -16352.52 keV

Zn64(y,n+p)Cub2 -18577.09 keV

May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 30-Zn-64

30-Zn-65

30-Zn-67 >>

<< 30-Zn-64 MT28 (y,n+p)

MT4 (y,n) or MT5 (Zn64 production)

30-Zn-67 MT4 (y,n) >>

Zn65 (y,n) or Zn64 production log-log

Zn65 (y,n) or Zn64 production lin-log

- == JENDL/PD-2016 i === JENDL/PD-2016
=== TENDL-2017 * === TENDL-2017 *
% T.ERodrigues+ 2003 110mbq X  T-E.Rodrigues+ 2003
100 mb+
50mbT 100 mb
90 mb+
10 mb+ 80 mb+
5mbT
70mb+
c c
S S 60mbt
3 3
g 1mbt ]
3 1]
@ @ 50mbt
S 500 b <
o o
40 mbt
100 pbt 30mbt
Souo T 20mbt
10mb
10 ubT
] e e o 4
5ubT
t t t t t + t 10 mb } t t t + t
1 MeV 2.5MeV 5MeV 10 MeV 25 MeV/ 50 MeV/ 100 MeV/ 1 MeV 25MeV 5MeV 10 MeV 25 MeV/ 50 MeV/ 100 MeV/
Incident energy Incident energy
Reaction Q-Value
Zn65(y,n)Zn64 -7979.32 keV
May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 30-Zn-65

30-Zn-67

30-Zn-70 >>

<< 30-Zn-65 MT4 (y,n)

MT4 (y,n) or MT5 (Zn66 production)

30-Zn-68 MT103 (y.p) >>

Zn67 (y,n) or Zn66 production log-log

Zn67 (y,n) or Zn66 production lin-log

- -~ ENDF/B-VIILO B 120 mbq ==~ ENDF/B-VIIL.O
- -~ JENDL/PD-2016 - -~ JENDL/PD-2016
- =~ TENDL-2017 * - -~ TENDL-2017 *
100 mb_X__ AMGoryachev+ 1980 }ﬁ&‘ 110 mpd_X__AMGoryachev+ 1980 ‘
7 ""i%-
50 mb ] 3 100 mb+-
A
7 90 mb+
10mb+
80 mb+
5mbT
70mb
c c
S S
b % 60mbt
& tmbt H
3 1]
8 S sombt
S 500 bt S
ik 40mbt \
¥
1 i
100 ub+ 30mb )
50 b - 20mb+
10mb+
10 pb 0b
5ubT
: : : : : : : : -10mb : : : : : : : :
1Mev 25MeV 5 MeV 10 MeV 25 MeV 50 MeV 100 MeV 1 MeV 2.5 MeV 5 MeV 10 MeV 25 MeV/ 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Zn67(y,n)Zn66 -7052.32 keV
May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 29-Cu-65

30-Zn-68

32-Ge-70 >>

<< 30-Zn-67 MT4 (y,n)

MT103 (y,p) or MT5 (Cu67 production)

30-Zn-70 MT4 (y,n) >>

Zn68 (y,p) or Cu67 production log-log

Zn68 (y,p) or Cu67 production lin-log

100mb_ -~ enDF/B-VIILO — i — -~ ENDF/B-VILO T
--- JENDL/PD-2016 —-- JENDL/PD-2016
- -~ TENDL-2017* 12mbd --~- TENDL2017*
10mb] X AEiSioufi+ 1957 X AEISioufi+ 1957 x
11mbt
1mb- L
10mbT
100 pb+ L
9mb
10 ubT
8mb
1ubT
7mb
c c
8 8
B 100nbT kil
@ 2 6mb
3 1]
g H
S 1omeT 5 smo
1nb 4 mb
100 po+ 3mb|
10pb+ 2mb|
1ot 1mb
0b
100 fo1
| ! ! . . ! Ambp ! | . ! : !
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Zn68(y,p)Cub7 -9976.97 keV
May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 30-Zn-67

30-Zn-70

32-Ge-70 >>

<< 30-Zn-68 MT103 (y,p)

MT4 (y,n) or MT5 (Zn69 production)

32-Ge-70 MT4 (y,n) >>

Zn70 (y,n) or Zn69 production log-log

Zn70 (y,n) or Zn69 production lin-log

- -~ ENDF/B-VIILO 7 - -~ ENDF/B-VIILO
- -~ JENDL/PD-2016 * - -~ JENDL/PD-2016 *
- -~ TENDL-2017* 100 mb4{ - -~ TENDL-2017 *
100mbq X  AM.Goryachev+ 1980 X AM.Goryachev+ 1980
50 mb- 90 mb+
80mbT
10 mb
SmbT 70mb
60 mb 1
c c
2 2
o 1mbT £
@ @ 50mbt
% 500 bt @
< <4
© © sombt
100 ub 1+ 30mbT
50 ub+
20mbT
10mb
10 pbt+
5pubt 0b
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Zn70(y,n)Zn69 -9218.42 keV

May 2018

Incident gammas




OECD NEA Data Bank JANIS Book

<< 30-Zn-70 32-Ge-70 32-Ge-72 >>
<< 30-Zn-70 MT4 (y,n) MT4 (y,n) or MT5 (Ge69 production) MT16 (y,2n) >>
Ge70 (y,n) or Ge69 production log-log Ge70 (y,n) or Ge69 production lin-log
- -~ ENDF/B-VIILO T T T TTTTTTT77TId ‘ ‘ T T T 1171717707 ‘ 160 mb - -~ ENDF/B-VIILO — T T T i i —
- == JENDL/PD-2016 === JENDL/PD-2016
=== TENDL-2017 * === TENDL-2017 *
X J.J.Mccarthy+ 1975 x X J.J.Mccarthy+ 1975
100 mb - . 140 mb+
50 mbT
120 mb
100 mb
10mb
5mb 80mbT
& g
K] S eombT
o 1mb @
s s
O 500 pbt O 40mbt
20mbT
100 pbt
50 ub1 0b
-20mb
10 pubT
-40mb
5ubT
1MeV 25 MeV 5 MeV ‘ 10 I\‘AeV 25 MeV 50 MeV ‘ 100 ‘Me\/ 1MeV 25 MeV 5 I\)IeV ‘ 10 MeV 25 I\‘/IeV 50 MeV ‘ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Ge70(y,n)Ge69 -11532.42 keV

May 2018 Incident gammas




OECD NEA Data Bank JANIS Book

<< 29-Cu-63 32-Ge-70 32-Ge-72 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (Ge68 production) MT103 (y,p) >>
Ge70 (y,2n) or Ge68 production log-log Ge70 (y,2n) or Ge68 production lin-log
222 Sevoumoore #m17I7 Snoroiore
- =~ TENDL-2017 * - =~ TENDL-2017 *
X J.JMccarthy+ 1975 ~ X JJ.Mccarthy+ 1975
22mb
10 mb 20mb
smb L 18 mb*i
x 16 mbT
" ! 14 mbt
2 1mbt 2 rnb—:
8 i « 3 I
8 st S tomvt
o L o
8mb
6 mb
100 b x
L 4mb+
50 ub*: 2mb x )
0b
t + t t ; ; ; ; -2mb ; ; ; ; ; ; ; ;
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5 MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Ge70(y,2n)Geb8 -19725.63 keV

May 2018 Incident gammas




OECD NEA Data Bank JANIS Book

<< 30-Zn-68 32-Ge-70 39-Y-89 >>
<< MT16 (y,2n) MT103 (y,p) or MT5 (Ga69 production) 32-Ge-72 MT4 (y,n) >>

Ge70 (y,p) or Ga69 production log-log Ge70 (y,p) or Ga69 production lin-log

100 mb ==~ ENDF/B-VIILO - -~ ENDF/B-VILO
--- JENDLPD-2016 --=- JENDLPD-2016
- -~ TENDL-2017* - -~ TENDL-2017*

X JJMccarthy+ 1973 X JJMccarthy+ 1973

10mbT

100 ub

10 bt

THb 10mbt

100 nb1

Cross section
Cross section

10nb

1nb

100 pb+

10 pbt

1pbt 0b

100 : : . : + + t + + + + + + + +
1MeV 25 MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 25 MeV 5 MeV 10 MeV 25 MeV 50 MeV 100 MeV

Incident energy Incident energy

Reaction Q-Value
Ge70(y,p)Gab9 -8522.97 keV

May 2018 Incident gammas




OECD NEA Data Bank JANIS Book

<< 32-Ge-70 32-Ge-72 32-Ge-73 >>
<< 32-Ge-70 MT103 (y,p) MT4 (y,n) or MT5 (Ge71 production) MT16 (y,2n) >>
Ge72 (y,n) or Ge71 production log-log Ge72 (y,n) or Ge71 production lin-log
- =~ ENDF/B-VIIL.O I T T T T TTTT7TTT0T0 T T I T T TTTTTTTTT7TH T - =~ ENDF/B-VIIL.O I T T TTTTTTTTTT7TH T T I T T T
- -~ JENDL/PD-2016 - -~ JENDL/PD-2016
- =~ TENDL-2017 * - -~ TENDL-2017 *
X J.J.Mccarthy+ 1975 140 mbq X  J.J.Mccarthy+ 1975
100 mbF
S0mb- 120 mb
100 mb+
10mbt
5mb-
80mb+
g 5
H b 8 combt
© 500 pbt o
4ombt
100 po+ 20mb
50 b1
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5ubT
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1MeV 25MeV 5MeV 10 Mev 25 MeV 50 MeV 100 MeV. 1MeV 25MeV 5MeV 10 Mev 25 MeV 50 MeV 100 MeV/
Incident energy Incident energy
Reaction Q-Value
Ge72(y,n)Ge71 -10750.72 keV
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OECD NEA Data Bank

JANIS Book

<< 32-Ge-70 32-Ge-72 32-Ge-74 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (Ge70 production) 32-Ge-73 MT4 (y,n) >>
Ge72 (y,2n) or Ge70 production log-log Ge72 (y,2n) or Ge70 production lin-log
— -~ ENDF/B-VIIL.O NN ERE RS T T I I 40mb___  EnDF/B-VIILO T i i i T
50 mb{=== JENDL/PD-2016 === JENDL/PD-2016
=== TENDL-2017 * === TENDL-2017 *
X P.Carlos+ 1976 L X P.Carlos+ 1976 x
+  J.J.Mccarthy+ 1975 Z +  J.J.Mccarthy+ 1975
i+ 30mbt
10mbt i
5mb*:
g 2 2ombt
] ]
g Tmbt g
o r o
500 pb':
I 10mb T
100 b
r 0b
50 b1
1MeV 25 l‘\/IeV 5 h)leV ‘ 10 l\‘/\e\/ 25 l\‘ﬂe\/ 50 l\‘/IeV 100 MeV 1MeV 25 Me\/ 5 h)\ev ‘ 10 lllleV 25 MeV 50 l\‘ﬂe\/ ‘ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Ge72(y,2n)Ge70 -18166.73 keV
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<< 32-Ge-72 32-Ge-73 32-Ge-74 >>
<< 32-Ge-72 MT16 (y,2n) MT4 (y,n) or MT5 (Ge72 production) 32-Ge-74 MT4 (y,n) >>
Ge73 (y,n) or Ge72 production log-log Ge73 (y,n) or Ge72 production lin-log
- -~ ENDF/B-VIILO IR EERERENEEE ‘ ‘ IR EREREAAE ‘ 140 mbq - -~ ENDF/B-VIILO — T T i i —
- == JENDL/PD-2016 === JENDL/PD-2016
=== TENDL-2017 * === TENDL-2017 *
X AM.Goryachev+ 1980 130mb{ x  AM.Goryachev+ 1980
100 mb—
120 mb
50 mb1+
110 mb
100 mb
10 mb
90 mb
Smb
80 mb
s s
H £ 70mbT
8 1mbT 3
S 5000t g fomT
o o
50 mb
40mbt+
100 pbt
30mbT
50 ub1
2mbt
10 mb+
10 bt
0b
5pbT '
| | , | | | | | | -10mbT I I I I I I I I
1MeV 25 MeV 5 MeV ‘ 10 I\‘AeV 25 l\‘/IeV 50 MeV ‘ 100 ‘MeV 1MeV 25 MeV 5 I\)IeV ‘ 10 MeV 25 Mev 50 MeV ‘ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Ge73(y,n)Ge72 -6782.94 keV
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<< 32-Ge-73

32-Ge-74

32-Ge-76 >>

<< 32-Ge-73 MT4 (y,n)

MT4 (y,n) or MT5 (Ge73 production)

MT16 (y,2n) >>

Ge74 (y,n) or Ge73 production log-log

Ge74 (y,n) or Ge73 production lin-log

- -~ ENDF/B-VIILO T 140 mb4 - -~ ENDF/B-VIILO
- -~ JENDL/PD-2016 * - -~ JENDL/PD-2016 *
- -~ TENDL-2017* - -~ TENDL-2017 *
X JJMccarthy+ 1975 x X J.JMccarthy+ 1975 x
100 mb
120 mb
50 mbT
100 mb
10 mb
SmbT 80 mb-
c c
2 2
° ° 1
§ 1mbt H 60 mb
3 1]
13 7]
S 500 b <
o (5}
40 mb+
100 pb- *
. 20 mb1
50 ub+
0b
10pbT
5ubt 20mbt x
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Ge74(y,n)Ge73 -10196.24 keV

May 2018

Incident gammas
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JANIS Book

<< 32-Ge-72 32-Ge-74 32-Ge-76 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (Ge72 production) 32-Ge-76 MT4 (y,n) >>
Ge74 (y,2n) or Ge72 production log-log Ge74 (y,2n) or Ge72 production lin-log

=== ENDF/B-VIIL.O i H R i i I i i i - i NREERERIARER i i I i i i

=== JENDL/PD-2016 -

— -~ TENDL-2017 * ——
Somb1 e 1075 50mb |

40 mb—:

10mb + r f"‘

i |

i 5
5mb+ L l

L + 30mb ,i +

8 Tmbt + 8 20 mb*E
500 ub—: I
10mbT +
100 b ob +
50ub':
1MeV 25 :\/IeV 5 N}eV ? 10 l:/\e\/ 1MeV 25 ;\Ae\/ 5 l\;\ev ? 10 lzlleV 100 ;\/IeV
Incident energy Incident energy
Reaction Q-Value
Ge74(y,2n)Ge72 -16979.18 keV
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<< 32-Ge-74 32-Ge-76 34-Se-74 >>
<< 32-Ge-74 MT16 (y,2n) MT4 (y,n) or MT5 (Ge75 production) MT16 (y,2n) >>

Ge76 (y,n) or Ge75 production log-log

Ge76 (y,n) or Ge75 production lin-log

- -~ ENDF/B-VIILO T 7 A EEARA i 180mb T enprBviNo
--- JENDL/PD-2016* - -~ JENDL/PD-2016*
- -~ TENDL-2017* - -~ TENDL-2017*
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8 8
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g m 8 eombt
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<] 500 pb1 °
© O 50mb
40 mb+
100 pb+
30mbT
50 b+
20mb
10mb
10pbT
5ubt o 0b
4 4 4 4 4 4 4 4 -10mb ) ) ) ) ) J J J
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Ge76(y,n)Ge75 -9427.25 keV

May 2018 Incident gammas
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JANIS Book

<< 32-Ge-74 32-Ge-76 33-As-75 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (Ge74 production) MT107 (y,a) >>
Ge76 (y,2n) or Ge74 production log-log Ge76 (y,2n) or Ge74 production lin-log
- =~ ENDF/B-VIIL.O T T T TTTT7TTT0T0 T T I T T T - =~ ENDF/B-VIIL.O i T T T T UITTITT i i I i i i
100 mb{ -~ - JENDL/PD-2016 - -~ JENDL/PD-2016
- -~ TENDL-2017 * 70mbq- -~ TENDL-2017 *
X P.Carlos+ 1976 X P.Carlos+ 1976
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60 mb 1
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10mb |
+ 45mb 1
5mbt+ i
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1MeV 25 MeV 5 MeV ‘ 10 I\‘AeV 25 MeV 50 MeV ‘ 100 ‘Me\/ 1MeV 25 Me\/ 5 h)\ev ‘ 10 ll/leV 25 MeV 50 I\‘Ae\/ ‘ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Ge76(y,2n)Ge74 -15933.08 keV
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<< 29-Cu-65

32-Ge-76

37-Rb-87 >>

<< MT16 (y,2n)

MT107 (y,a) or MT5 (Zn72 production)

33-As-75 MT16 (y,2n) >>

Ge76 (y,a) or Zn72 production log-log

Ge76 (y,a) or Zn72 production lin-log

4 === ENDF/B-VIILO
10mb === JENDL/PD-2016
=== TENDL-2017 *

100 pb AD.Antonov+ 1991
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Cross section
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=== TENDL-2017 *
A.D.Antonov+ 1991
A.D.Antonov+ 1990

100 pb+-

Cross section

0b
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2.5MeV 5 MeV 10 MeV 25 MeV

Incident energy

100 MeV 1MeV

2.5MeV

5MeV 10 MeV 25 MeV 50 MeV 100 MeV

Incident energy

Reaction Q-Value
Ge76(y,0)Zn72 -7492.30 keV
Ge76(y,p+t)Zn72 -27306.17 keV
Ge76(y,n+tHe3)Zn72 -28069.92 keV
Ge76(y,2d)Zn72 -31338.83 keV
Ge76(y,n+p+d)Zn72 -33563.40 keV
Ge76(y,2n+2p)Zn72 -35787.96 keV
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JANIS Book
<< 32-Ge-76 33-As-75 34-Se-76 >>
<< 32-Ge-76 MT107 (y,a) MT16 (y,2n) or MT5 (As73 production) 34-Se-74 MT4 (y,n) >>

As75 (y,2n) or As73 production log-log

As75 (y,2n) or As73 production lin-log
— -~ JENDLPD-2016 I — —— ; ; —_—
=== TENDL-2017 * === TENDL-2017 *
50mbq{ x V.V.Varlamov+ 2003 X V.V.Varlamov+ 2003
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Incident energy Incident energy
Reaction Q-Value
As75(y,2n)As73 -18223.83 keV
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<< 32-Ge-76

34-Se-74

34-Se-76 >>

<< 33-As-75 MT16 (y,2n)

MT4 (y,n) or MT5 (Se73 production)

34-Se-76 MT4 (y,n) >>

Se74 (y,n) or Se73 production lin-log

Se74 (y,n) or Se73 production log-log
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Incident energy

Reaction

Q-Value

Se74(y,n)Se73

-12057.52 keV
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<< 34-Se-74

34-Se-76

34-Se-77 >>

<< 34-Se-74 MT4 (y,n)

MT4 (y,n) or MT5 (Se75 production)

MT16 (y,2n) >>

Se76 (y,n) or Se75 production log-log

| ==~ JENDL/PD-2016
=== TENDL-2017 *
X F Kitatani+ 2011
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10 mb x
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100 pb+
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Cross section
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=== JENDL/PD-2016
=== TENDL-2017 *

100 mb-

Cross section

0bt

1 MeV 2.5MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

Se76 (y,n) or Se75 production lin-log

1MeV

2.5MeV

5MeV 10 MeV 25 MeV 50 MeV

Incident energy

100 MeV

Reaction

Q-Value

Se76(y,n)Se75

-11153.79 keV
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<< 33-As-75

34-Se-76

34-Se-78 >>

<< MT4 (y,n)

MT16 (y,2n) or MT5 (Se74 production)

34-Se-77 MT4 (y,n) >>

Se76 (y,2n) or Se74 production log-log

Se76 (y,2n) or Se74 production lin-log

- -~ JENDLIPD-2016 - -~ JENDLIPD-2016
50mb__- TENDL-2017* - -~ TENDL-2017*
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Incident energy Incident energy
Reaction Q-Value
Se76(y,2n)Se74 -19181.38 keV
May 2018 Incident gammas
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<< 34-Se-76 34-Se-77 34-Se-78 >>
<< 34-Se-76 MT16 (y,2n) MT4 (y,n) or MT5 (Se76 production) 34-Se-78 MT4 (y,n) >>
Se77 (y,n) or Se76 production log-log Se77 (y,n) or Se76 production lin-log
- == JENDL/PD-2016 I I TTTTTTTTT0000 I I I I I TTTTTT7T717T]T I === JENDL/PD-2016 i i EEEREREEEEA i i I i i i
=== TENDL-2017 * === TENDL-2017 *
X F Kitatani+ 2016 X F Kitatani+ 2016
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1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Se77(y,n)Se76 -7418.85 keV
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<< 34-Se-77

34-Se-78

34-Se-80 >>

<< 34-Se-77 MT4 (y,n)

MT4 (y,n) or MT5 (Se77 production)

MT16 (y,2n) >>

Se78 (y,n) or Se77 production log-log

=== JENDL/PD-2016
=== TENDL-2017 *
X F Kitatani+ 2011

100 mb1

50 mbT

10mbT X

Cross section
3
Es

500 bt

100 pb+

50 bt

10 b+

5ubT

Cross section

100 mb-

0bt

Se78 (y,n) or Se77 production lin-log
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X FKitatani+ 2011
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Reaction

Q-Value

Se78(y,n)Se77

-10497.75 keV
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<< 34-Se-76

34-Se-78

34-Se-80 >>

<< MT4 (y,n)

MT16 (y,2n) or MT5 (Se76 production)

34-Se-80 MT4 (y,n) >>

Se78 (y,2n) or Se76 production log-log

Se78 (y,2n) or Se76 production lin-log

- -~ JENDL/PD-2016 - -~ JENDL/PD-2016
——- TENDL-2017 * 50 mbq{ ==~ TENDL-2017 *
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op+———————— H e EEEmrrrrrsrrricciicrzeesseeeeoooo__
100 pb T
1MeV 25 l‘VIeV 5 h)leV 10 l\‘/\e\/ 25 l\‘ﬂe\/ 50 MeV 100 MeV 1MeV 25 Me\/ 5 h)\eV 10 ll/leV 25 MeV 50 l\‘ﬂe\/ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Se78(y,2n)Se76 -17916.59 keV
May 2018 Incident gammas
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JANIS Book

<< 34-Se-78

34-Se-80

34-Se-82 >>

<< 34-Se-78 MT16 (y,2n)

MT4 (y,n) or MT5 (Se79 production)

MT16 (y,2n) >>

Se80 (y,n) or Se79 production log-log

Se80 (y,n) or Se79 production lin-log

500mby___ yenpuPD-2016 20mb T " jenpLpD-2016
— -~ TENDL-2017* — -~ TENDL-2017*
X FKitatani+ 2010 X FKitatani+ 2010
4+ AMakinaga+ 2009 200mb] +  AMakinaga+ 2000
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c c
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ObT
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+ + + + + + + -20 mb + + + + + + + +
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Se80(y,n)Se79 -9913.40 keV
May 2018 Incident gammas
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JANIS Book

<< 34-Se-78 34-Se-80 34-Se-82 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (Se78 production) 34-Se-82 MT4 (y,n) >>
Se80 (y,2n) or Se78 production log-log Se80 (y,2n) or Se78 production lin-log
100 mb-{ - -~ JENDL/PD-2016 i T T T T i i i i i i 65mb4{--- JENDL/PD-2016 i I EEREREAEEN i i I i i i
=== TENDL-2017 * === TENDL-2017 *
X P.Carlos+ 1976 X P.Carlos+ 1976
60 mbT £
50 mbT |
55mb+ =
50 mb T
45mbt
10mbT
40 mb T
5mbT
c c 35mbt
2 2
=3 [%3
@ b 30mbt
s s
© O 2Bmbt
T mb 20mbT
15mb 1
500 b1 |
10mbT
S5mbT
0bT
100 b+
| | | | | | | | -5mb 1 1 1 1 1 1 1 1
1MeV 25 MeV 5 MeV ‘ 10 I\‘AeV 25 MeV 50 MeV ‘ 100 ‘Me\/ 1MeV 25 Me\/ 5 h)\ev ‘ 10 ll/leV 25 MeV 50 I\‘Ae\/ ‘ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Se80(y,2n)Se78 -16876.22 keV

May 2018

Incident gammas
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JANIS Book

<< 34-Se-80

34-Se-82

35-Br-79 >>

<< 34-Se-80 MT16 (y,2n)

MT4 (y,n) or MT5 (Se81 production)

MT16 (y,2n) >>

Se82 (y,n) or Se81 production log-log

Se82 (y,n) or Se81 production lin-log

500mby___ yenpLPD-2016 M e DURD206
— -~ TENDL-2017* — -~ TENDL-2017*
200 mb1
100 mb1
180 mb
50 mbT
160 mb-
1omb 140 mo+
5mb
s § 120mbt
° k3]
c c
2 2
T 1mb g 100 mb
5 5
g 500 pb g.
ub]
S S 8ombt
60 mb1-
100 pb+-
50 pbr 40mb
20mbT
10pbt y
o A
5ubT
+ + + + + + + -20 mb + + + + + +
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Se82(y,n)Se81 -9276.22 keV
May 2018 Incident gammas
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<< 34-Se-80 34-Se-82 39-Y-89 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (Se80 production) 35-Br-79 MT4 (y,n) >>
Se82 (y,2n) or Se80 production log-log Se82 (y,2n) or Se80 production lin-log
oo JENoUPD-20te LT ‘ IREERE gomp{ 7 JENDLPD-2016 IERRERATRIE ‘ N D A
100 mbA -;(- P.Carlo;+ 1;76 -;(- P.Canu;+1;76
50mbt 70 mb+
60mbT
10 mb1 5“
50 mbT
e Smbq c
"3 "{'i 40 mbT
S S 30 mb
20mbt i
500 pb- F
10 mb m
100 bt obt BN S F S O e
1MeV 25 ;VIeV 5 N;eV ? 10 I:AeV ‘ 25 l\“IIeV 50 ILIeV ? 100 ;Vle\/ 1MeV 25 ;VleV 5 I\;\ev ? 10 I;IeV 25 I:Ae\/ 50 lzlleV ? 100 ;\Aev
Incident energy Incident energy
Reaction Q-Value
Se82(y,2n)Se80 -15977.03 keV
May 2018 Incident gammas
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JANIS Book

<< 34-Se-82

35-Br-79

35-Br-81 >>

<< 34-Se-82 MT16 (y,2n)

MT4 (y,n) or MT5 (Br78 production)

35-Br-81 MT4 (y,n) >>

Br79 (y,n) or Br78 production log-log

=== JENDL/PD-2016
=== TENDL-2017 *

100 mb+

50 mb

10mbT

Computed function
3
E3

500 pb+

100 bt

50 bt

10 b+

5ubT

Computed function

1 MeV 2.5MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

Br79 (y,n) or Br78 production lin-log

=== JENDL/PD-2016
=== TENDL-2017 *

100 mb-

0bt

1MeV

2.5MeV

5MeV 10 MeV 25 MeV 50 MeV

Incident energy

100 MeV

Reaction

Q-Value

Br79(y,n)Br78

-10687.42 keV
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<< 35-Br-79

35-Br-81

36-Kr-86 >>

<< 35-Br-79 MT4 (y,n)

MT4 (y,n) or MT5 (Br80 production)

36-Kr-86 MT4 (y,n) >>

Br81 (y,n) or Br80 production log-log

=== JENDL/PD-2016
=== TENDL-2017 *

100 mb+

50 mb

10mb

Computed function
3
E3

500 bt

100 pb+

50 b+

10 pb1

5ubT

Computed function

1 MeV 2.5MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

Br81 (y,n) or Br80 production lin-log

=== JENDL/PD-2016
=== TENDL-2017 *

100 mb-

0bt

1MeV

2.5MeV 5MeV 10 MeV 25 MeV

Incident energy

100 MeV

Reaction

Q-Value

Br81(y,n)Br80

-10158.02 keV

May 2018
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<< 35-Br-81

36-Kr-86

37-Rb-85 >>

<< 35-Br-81 MT4 (y,n)

MT4 (y,n) or MT5 (Kr85 production)

37-Rb-85 MT4 (y,n) >>

Kr86 (y,n) or Kr85 production log-log

Kr86 (y,n) or Kr85 production lin-log

1b7- -~ JENDLPD-2016 — i - - JENDL/PD-2016
=== TENDL-2017 * 240mbq =~ - TENDL-2017 *
X R.Raut+ 2013 X R.Raut+ 2013
.
100 mb 220mb i
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180 mb+
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c < H
2 100t g i
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) » i
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1Mev 25MeV 5 MeV 10 MeV 25 MeV 50 MeV 100 MeV 1 MeV 2.5 MeV 5 MeV 10 MeV 25 MeV/ 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Kr86(y,n)Kr85 -9856.68 keV
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<< 36-Kr-86 37-Rb-85 39-Y-89 >>
<< 36-Kr-86 MT4 (y,n) MT4 (y,n) or MT5 (Rb84 production) 37-Rb-87 MT107 (y,a) >>

Rb85 (y,n) or Rb84 production log-log Rb85 (y,n) or Rb84 production lin-log

=== JENDL/PD-2016 200mbq ="~ JENDL/PD-2016
=== TENDL-2017 * Mo __ - TENDL-2017*

X M.G.Davydov+ 1987 X M.G.Davydov+ 1987

100 mb+

50 mbT

10 mb

100 mb1

Cross section
Cross section

500 ub 1

100 b+

50 bt

10 ub+ ] ob+

5ub

1 MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV

Incident energy Incident energy

Reaction Q-Value
Rb85(y,n)Rb84 -10479.65 keV

May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 32-Ge-76

37-Rb-87

40-Zr-96 >>

<< 37-Rb-85 MT4 (y,n)

MT107 (y,a) or MT5 (Br83 production)

39-Y-89 MT4 (y,n) >>

Rb87 (y,a) or Br83 production log-log

Rb87 (y,a) or Br83 production lin-log

ol i oy
P 0 ot SO P2 M
owp———————— b b AT NN A T
ner 300 pbt
100 nb1
10nbT
Z 100 pbt g ooy
S 10pbt S
1pbt
100 b1 100 pb
10T
1t »»»»»»
01T 0b+ | S— »M >>>>>
0.01fb I I I | I | | | | | | | |
1MeV 2.5MeV 5MeV 10 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Rb87(y,a)Br83 -8009.71 keV
Rb87(y,p+t)Br83 -27823.57 keV
Rb87(y,n+He3)Br83 -28587.32 keV
Rb87(y,2d)Br83 -31856.23 keV
Rb87(y,n+p+d)Br83 -34080.80 keV
Rb87(y,2n+2p)Br83 -36305.37 keV
May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 37-Rb-85

39-Y-89

40-Zr-90 >>

<< 37-Rb-87 MT107 (y,a)

MT4 (y,n) or MT5 (Y88 production)

MT16 (y,2n) >>

Y89 (y,n) or Y88 production log-log

500mb ___ jenpL/PD-2016
- -~ TENDL-2017*
X LM.Young 1972

100 mb+

50 mb

10mbT

Cross section

500 ub+

100 pb+

50 bt

10 pbt

«;:sz:;:sw&,-
Wiy
B ’::’;:3‘

Cross section

1 MeV 2.5MeV 5MeV 10 MeV

Incident energy

Y89 (y,n) or Y88 production lin-log

=== JENDL/PD-2016
=== TENDL-2017 *

220mb" 2" | MYoung 1072

200 mbT &

180 mb+ K

SIIToXe
e TR

160 mb-

T R

140 mb

SR SURS

3

120 mb-

100 mb-

80 mb1

60 mb1-

T
XRZ ey

40mb

20 mb1

ob+— —-——

-20 mb : : : : : :
1MeV 25MeV 5MeV 10 MeV 25 MeV 50 MeV

Incident energy

100 MeV

Reaction

Q-Value

Y89(y,n)Y88

-11481.72 keV

May 2018

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 34-Se-82 39-Y-89 40-Zr-90 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (Y87 production) MT103 (y,p) >>
Y89 (y,2n) or Y87 production log-log Y89 (y,2n) or Y87 production lin-log
=== JENDL/PD-2016 R EEREREEEE I I I I I I === JENDL/PD-2016 TTTTTTI707I I I I I I
=== TENDL-2017 * === TENDL-2017 *
B4 V.V.Varlamov+ 2003 28 mb V.V.Varlamov+ 2003
X V.V.Varlamov+ 2003 V.V.Varlamov+ 2003 ]
+  Alepretre+ 1971 ALepretre+ 1971 ®
26 mb &
24mbT
10mbt ol u
L 20mbt+ ;: -
5mbT L ;5 x
18mb P
- - 16mbt e
S S L .
g 8 tmbt gm
2 2 I *
5 2 12mbt -
S fmt o | T
C ++
. 10 mb+ By
I [ +
500 pb - 8mb+ ;
I 6mbT
4mb
2mbT
100 pb- 0bt
i | | | -2mb | | | | | | | |
1MeV 25 ;MeV 5 h)leV 10 I\‘Ae\/ 1MeV 25 I‘\/b\/ 5 h)\ev ‘ 10 ll/leV 25 MeV 50 I\‘Ae\/ ‘ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Y89(y,2n)Y87 -20833.53 keV

May 2018

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 32-Ge-70

39-Y-89

40-Zr-90 >>

<< MT16 (y,2n)

MT103 (y,p) or MT5 (Sr88 production)

40-Zr-90 MT4 (y,n) >>

Y89 (y,p) or Sr88 production log-log

=== JENDL/PD-2016
=== TENDL-2017 *
X E.Van Camp+ 1984

100 mb~

10mbT

100 bt

10 bt

1 bt

Cross section

100 nbT

10nb

1nb

100 b+

10 pbt

1pbT

--- JENDL/PD-2016
100mbq - -~ TENDL-2017*

% EVan Camp+ 1984

Y89 (y,p) or Sr88 production lin-log

Cross section

0bt

1 MeV 2.5MeV 5MeV 10 MeV

Incident energy

50 MeV 100 MeV 1MeV

2.5MeV 5MeV 10 MeV 25 MeV 50 MeV

Incident energy

100 MeV

Reaction

Q-Value

Y89(y,p)Sr88

-7076.77 keV

May 2018

Incident gammas




OECD NEA Data Bank JANIS Book

<< 39-Y-89 40-Zr-90 40-Zr-91 >>
<< 39-Y-89 MT103 (y,p) MT4 (y,n) or MT5 (Zr89 production) MT16 (y,2n) >>

Zr90 (y,n) or Zr89 production log-log Zr90 (y,n) or Zr89 production lin-log
500 mbq - -~ ENDF/B-VIILO r  r T T T TTrrrrrrm i S A 0 0 0 A ‘ R —— ———————— T : . —

--- JENDL/PD-2016* - -~ JENDL/PD-2016*
- -~ TENDL-2017* 200mb -~ - TENDL-2017 *

100 mb1

50 mb

10mb

TmbT

500 ub1 100 mb1

Computed function
Computed function

100 b+

«__..,.»»»»u-X\‘»‘x—.‘y:-:;:r;»::r:::::; =

50 bt

10 b+

S i i

{
5ubt \
..i‘.

1pbt 0b

500 nb1-

1 MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV

Incident energy Incident energy

Reaction Q-Value
Zr90(y,n)Zr89 -11968.92 keV

May 2018 Incident gammas




OECD NEA Data

Bank

JANIS Book

<< 39-Y-89

40-Zr-90

45-Rh-103 >>

<< MT4 (y,n)

MT16 (y,2n) or MT5 (Zr88 production)

MT103 (y,p) >>

Zr90 (y,2n) or Zr88 production log-log

S0mb T enpFB-viLo

=== JENDL/PD-2016
=== TENDL-2017 *

D.Brajnik+ 1976
A .Lepretre+ 1971

+ XK

@ V.V.Varlamov+ 2003
V.V.Varlamov+ 2003

10mb+

5mbT

Tmb

Cross section

500 bt

100 b

50 b1

Cross section

1 MeV

2.5MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

Zr90 (y,2n) or Zr88 production lin-log

28 mb
26 mb

X
24mb{_+

ENDF/B-VIIL.O
JENDL/PD-2016
TENDL-2017 *
V.V.Varlamov+ 2003
V.V.Varlamov+ 2003
D.Brajnik+ 1976

A .Lepretre+ 1971

22 mb’:
20 mb’:
18 mb*:
16 mb*:
14 mb’:
12 mb*:

10mbT

[}
L}

2.5MeV

100 MeV

5MeV 10 MeV 25 MeV 50 MeV

Incident energy

Reaction

Q-Value

Zr90(y,2n)Zr88

-21288.23 keV

May 2018

Incident gammas




OECD NEA Data Bank JANIS Book

40-Zr-90 45-Rh-103 >>

<< 39-Y-89
MT103 (y,p) or MT5 (Y89 production) 40-Zr-91 MT4 (y,n) >>

<< MT16 (y,2n)

Zr90 (y,p) or Y89 production log-log Zr90 (y,p) or Y89 production lin-log

10b--- ENDF/B-VIILO - -~ ENDF/B-VIILO
- -~ JENDL/PD-2016* - -~ JENDL/PD-2016 *
100mp ==~ TENDL2017* - - TENDL-2017*

X D.Brajnik+ 1976 /ﬁ‘tmx_"i‘—‘é“%ii‘?f“x X D.Brajnik+ 1976

1mbt #

10 bt

100 nb1 i 30 mb T

1nbT

10 pbt
10001+
11t
20mbt

0010+

1E-4foT

Cross section
Cross section

1E-6foT
1E-8fbT

1E-10fo+ 10mbT

112 I {
1E-14foF I

1E-16 o

1E-18 o
0b

1E-20 o

10 MeV 25 MeV 50 MeV 100 MeV

1E-22 b + + + + t + + t
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV
Incident energy

Incident energy

Reaction Q-Value

Zr90(y,p)Y89

-8353.37 keV

May 2018 Incident gammas



OECD NEA Data Bank

JANIS Book

<< 40-Zr-90

40-Zr-91

40-Zr-92 >>

<< 40-Zr-90 MT103 (y,p)

MT4 (y,n) or MT5 (Zr90 production)

40-Zr-92 MT4 (y,n) >>

Zr91 (y,n) or Zr90 production lin-log

Zr91 (y,n) or Zr90 production log-log

500 mb- -~ ENDF/B-VIILO
--- JENDL/PD-2016*
- -~ TENDL-2017*
X H.Utsunomiya+ 2008
AM.Goryachev+ 1994

100 mb

50 mbT

10 mb

5mb1

TmbT

500 pb+

Cross section

100 pb+

50 pb 1

10 ub1

5ubT

1ubT

500 nb-1

- -~ ENDF/B-VIILO
200 mb - -~ JENDL/PD-2016 *
- -~ TENDL-2017*
X H.Utsunomiya+ 2008
AM.Goryachev+ 1994

100 mb1

Cross section

1 MeV 2.5MeV 5MeV 10 MeV

Incident energy

1MeV 2.5MeV

100 MeV

Reaction

Zr91(y,n)Zr90

-7193.92 keV

May 2018

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 40-Zr-91

40-Zr-92

40-Zr-94 >>

<< 40-Zr-91 MT4 (y,n)

MT4 (y,n) or MT5 (Zr91 production)

40-Zr-94 MT4 (y,n) >>

- -~ ENDF/B-VIILO
- -~ JENDL/PD-2016
- - TENDL-2017*

X H.Utsunomiya+ 2008

100 mb+

50 mbT

10 mb-

5mb1

1mb

Cross section

500 pb+

100 b

50 bt

10pbT

5ubT

Zr92 (y,n) or Zr91 production log-log

Cross section

1 MeV 2.5MeV

5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

X

ENDF/B-VIILO
JENDL/PD-2016
TENDL-2017 *
H.Utsunomiya+ 2008

100 mb-

Zr92 (y,n) or Zr91 production lin-log

1MeV

2.5MeV

5MeV 10 MeV 25 MeV 50 MeV 100 MeV

Incident energy

Reaction

Q-Value

Zr92(y,n)Zr91

-8634.72 keV

May 2018

Incident gammas




OECD NEA Data Bank

JANIS Book
<< 40-Zr-92 40-Zr-94 40-Zr-96 >>
<< 40-Zr-92 MT4 (y,n) MT4 (y,n) or MT5 (Zr93 production) MT17 (y,3n) >>

Zr94 (y,n) or Zr93 production log-log

- -~ ENDF/B-VIILO
- -~ JENDL/PD-2016
- - TENDL-2017*
X H.Utsunomiya+ 2008

100 mb+

50 mb

10mbT

5mb1

1mb

Cross section

500 pb+

100 pb+

50 bt

10 pbt

5pbT

Zr94 (y,n) or Zr93 production lin-log

ENDF/B-VIILO
JENDL/PD-2016
TENDL-2017 *
H.Utsunomiya+ 2008

100 mb1-

Cross section

1 MeV 2.5MeV 5MeV 10 MeV

Incident energy

Reaction

25 MeV 50 MeV 100 MeV

1MeV

2.5MeV

10 MeV 25 MeV

Incident energy

50 MeV

100 MeV

Zr94(y,n)Zr93

Q-Value

-8219.52 keV

May 2018

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 27-Co-59

40-Zr-94

42-Mo-96 >>

<< MT4 (y,n)

MT17 (y,3n) or MT5 (Zr91 production)

40-Zr-96 MT4 (y,n) >>

Zr94 (y,3n) or Zr91 production log-log

Zr94 (y,3n) or Zr91 production lin-log

— -~ ENDF/B-VILO — -~ ENDF/B-VILO
—-- JENDL/PD-2016 14mb1___ JENDLPD-2016
- -~ TENDL-2017* ——- TENDL-2017*
X B.L.Berman+ 1967 X B.L.Berman+ 1967
1ombT 12mbT
Smb 10mbT
8mbT
6 mb
e 1mb c
2 k]
° kil
] L & 4mb
@ 500 b1 2
< L <4
S S
2mb
0b
100 bt
[ -2mb T
50 b1
i -4mbT
-6mbT
1MeV 25 l‘\/IeV 5 h}leV ‘ 10 l\‘/\e\/ 25 Mev 50 MeV 100 MeV 1MeV 25 Me\/ 5 h)\eV ‘ 10 ll/leV 25 MeV 50 Mev 100 MeV
Incident energy Incident energy
Reaction Q-Value
Zr94(y,3n)Zr91 -23588.65 keV
May 2018 Incident gammas




OECD NEA Data Bank JANIS Book

<< 40-Zr-94 40-Zr-96 42-Mo-92 >>
<< 40-Zr-94 MT17 (y,3n) MT4 (y,n) or MT5 (Zr95 production) MT107 (y,a) >>
Zr96 (y,n) or Zr95 production log-log Zr96 (y,n) or Zr95 production lin-log
=== ENDF/B-VIIL.O I i i T T T T TTTTTTTe i i I i i T T T T TTTrrrery i 130 mb4{ = —- ENDF/B-VIILO I i i I EEEREREEEEA i i I i i
- == JENDL/PD-2016 === JENDL/PD-2016
=== TENDL-2017 * === TENDL-2017 *
100mb] X usumomyar 2010 120mb X emyer 2010
50 mbT 110 mb
100 mb
10mbT 90 mb+
SmbT 80 b
5 § TombT
° kil
@ fmbT @ Gompt
g 500 pb1 g
s M S sompt
40 mb1
100 pbt
30mbT
50 ub1
20mbT
10mb
10 pb1
0b
5ubT
| | | | | | | | -10mb I I I I I I I I
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Zr96(y,n)Zr95 -7854.32 keV

May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 37-Rb-87 40-Zr-96 41-Nb-93 >>
<< MT4 (y,n) MT107 (y,a) or MT5 (Sr92 production) 41-Nb-93 MT107 (y,a) >>
Zr96 (y,a) or Sr92 production log-log Zr96 (y,a) or Sr92 production lin-log
(00| AOAnanors 1991
i
wml
100
.
il 1004t
5 el 5
—
-
ek
-
- o 4
1E-17fb: i } ] ; t t t
1MeV 2.5MeV 5MeV 10 MeV 1MeV 5MeV 50 MeV 100 MeV
Incident energy
Reaction Q-Value
Zr96(y,a)Sr92 -5002.52 keV
Zr96(y,p+t)Sr92 -24816.38 keV
Zr96(y,n+He3)Sr92 -25580.13 keV
Zr96(y,2d)Sr92 -28849.04 keV
Zr96(y,n+p+d)Sr92 -31073.61 keV
Zr96(y,2n+2p)Sr92 -33298.18 keV

May 2018

Incident gammas




OECD NEA Data Bank JANIS Book

<< 40-Zr-96 41-Nb-93 68-Er-170 >>

<< 40-Zr-96 MT107 (y,a) MT107 (y,a) or MT5 (Y89 production) 42-Mo-92 MT4 (y,n) >>

Nb93 (y,a) or Y89 production log-log Nb93 (y,a) or Y89 production lin-log

b === ENDF/B-VIILO - -~ ENDF/B-VIILO
- -~ JENDL/PD-2016* - -~ JENDL/PD-2016 *
10mb]--- TENDL-2017* |--- TENDL2017*

100 wbt-

1ubT

10nb
100 pb+
1pbt
10fb
0.1fb1
0.001 b1
1E-5fbT
1E-7fo1

Computed function
Computed function

1E-9fb1
1E-11fo
1E-13fb1
1E-15fb1
1E-17 o1
1E-19 o1

1E-21 o

1E-23 o

1E-25 b

1MeV 2.5MeV 5 MeV 10 MeV 25 MeV 50 MeV 100 MeV 1 MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV

Incident energy Incident energy

Reaction Q-Value

Nb93(y,a)Y89 -1928.72 keV

Nb93(y,p+t)Y89 -21742.58 keV

Nb93(y,n+He3)Y89 -22506.33 keV

Nb93(y,2d)Y89 -25775.24 keV

Nb93(y,n+p+d)Y89 -27999.81 keV

Nb93(y,2n+2p)Y89 -30224.38 keV

May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 40-Zr-96

42-Mo-92

42-Mo-94 >>

<< 41-Nb-93 MT107 (y,a)

MT4 (y,n) or MT5 (Mo91 production)

42-Mo-94 MT4 (y,n) >>

Mo92 (y,n) or Mo91 production log-log

Mo92 (y,n) or Mo91 production lin-log

=== ENDF/B-VIIL.O === ENDF/B-VIIL.O
- == JENDL/PD-2016 * 200 mb === JENDL/PD-2016 *
=== TENDL-2017 * === TENDL-2017 *
X N.Mutsuro+ 1959 X N.Mutsuro+ 1959 X
180 mb+
100 mbt X
50 mb 160 mb 1 i
140 mb+
10mbt
120 mbt+ i
S5mb {
c c :.
S S J
3 B 100mb+ 1 §
Q Q H
] 0 . x 4
2 3 !
o  1Tmbt ] %
S 5 sombt ?,i
500 ub 1 ::;(
60 mb-
100 pbT 40mb :
f
50 b
20mb+ i
0b Fal
10 pbt+
1 MeV 25 MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1 MeV 2.5 MeV 5MeV 10 MeV 25 MeV/ 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Mo92(y,n)Mo91 -12670.12 keV
May 2018

Incident gammas




OECD NEA Data Bank JANIS Book

<< 42-Mo0-92 42-Mo-94 42-Mo-95 >>
<< 42-Mo0-92 MT4 (y,n) MT4 (y,n) or MT5 (M0o93 production) 42-Mo-95 MT4 (y,n) >>

Mo94 (y,n) or Mo93 production log-log Mo94 (y,n) or Mo93 production lin-log

=== ENDF/B-VIIL.O

500 mb

— -~ ENDF/B-VIILO

— -~ JENDL/PD-2016*

- -~ TENDL-2017* 200 mb
X H.Utsunomiya+ 2013

- -~ JENDL/PD-2016*
- -~ TENDL-2017*
X H.Utsunomiya+ 2013

100 mb1

50 mb

10 mb

100 mb 1

Cross section
Cross section

500 ub 1

100 b+

50 bt

10 b+ : : 0b

5ubt

1 MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV

Incident energy Incident energy

Reaction Q-Value
Mo94(y,n)Mo93 -9677.82 keV

May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 42-Mo-94

42-Mo-95

42-Mo-96 >>

<< 42-Mo-94 MT4 (y,n)

MT4 (y,n) or MT5 (Mo94 production)

42-Mo-96 MT4 (y,n) >>

800 mb - o B0

- -~ JENDL/PD-2016
- - TENDL-2017*
X H.Utsunomiya+ 2013

100 mb1

50 mb

10mb

Cross section

500 bt

100 b

50 pb 1

10 pb1

5ubT

Mo95 (y,n) or Mo94 production log-log

Mo95 (y,n) or Mo94 production lin-log

- -~ ENDF/B-VIILO
- -~ JENDL/PD-2016
200 mbq ==~ TENDL-2017 *

X H.Utsunomiya+ 2013

100 mb-

Cross section

1 MeV 2.5MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV 1MeV

2.5MeV 5MeV 10 MeV 25 MeV 50 MeV

Incident energy

100 MeV

Reaction

Q-Value

Mo95(y,n)Mo94

-7369.12 keV

May 2018

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 42-Mo-95

42-Mo-96

42-Mo-97 >>

<< 42-Mo-95 MT4 (y,n)

MT4 (y,n) or MT5 (Mo95 production) MT17 (y,3n) >>

Mo96 (y,n) or Mo95 production log-log

- -~ ENDF/B-VIILO
- -~ JENDL/PD-2016
- - TENDL-2017*

X H.Utsunomiya+ 2013

100 mb+

50 mbT

10 mb

Cross section

500 ub1

100 b+

50 bt

10 pbt

5pbT

Cross section

1 MeV 2.5MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

100 mb-

Mo96 (y,n) or Mo95 production lin-log

ENDF/B-VIILO
JENDL/PD-2016
TENDL-2017 *
H.Utsunomiya+ 2013

1MeV

2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV

Incident energy

Reaction

Q-Value

Mo96(y,n)Mo95

-9154.32 keV

May 2018

Incident gammas




OECD NEA Data Bank

JANIS Book
<< 40-Zr-94 42-Mo-96 42-Mo-98 >>
<< MT4 (y,n) MT17 (y,3n) or MT5 (M0o93 production) 42-Mo-97 MT4 (y,n) >>

Mo96 (y,3n) or Mo93 production log-log Mo96 (y,3n) or Mo93 production lin-log
=== ENDF/B-VIIL.O : T : : T : : : === ENDF/B-VIIL.O I TTTTTTIT07I I I I I I I
- == JENDL/PD-2016 * 14 mb- - == JENDL/PD-2016 *
=== TENDL-2017 * === TENDL-2017 *
X H.Beil+ 1974 X H.Beil+ 1974
10mb 12mbt
5 mb’: 10mb+
8 mb
- - 6 mb
.‘g 1mbt "g
@ [ @ 4 mb+
5 0 5
500 pb 2mb
0b
-2mb
100 pb- "
L 4 mb x
5oub—:
+ + + + L + + -6 mb + + + + + +
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Mo96(y,3n)Mo93 -26201.25 keV
May 2018 Incident gammas




OECD NEA Data Bank JANIS Book

<< 42-Mo-96 42-Mo-97 42-Mo-98 >>
<< 42-Mo-96 MT17 (y,3n) MT4 (y,n) or MT5 (M0o96 production) 42-Mo-98 MT4 (y,n) >>

500 mb

Mo97 (y,n) or Mo96 production log-log Mo97 (y,n) or Mo96 production lin-log
=== ENDF/B-VIIL.O I I I TTTTTTTITT00 I I I I I TTTTTT7T707T I 200 mb{ i i r Tt P TrTrrrem i i T i i i
- == JENDL/PD-2016

- - TENDL-2017*
X H.Utsunomiya+ 2013

- -~ ENDF/B-VIILO
- -~ JENDL/PD-2016
- -~ TENDL-2017*

X H.Utsunomiya+ 2013

100 mb1

50 mbT

10mbT

100 mb-

Cross section
Cross section

500 b+

100 b+

50 bt

10 b+

5ubT

1 MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV

Incident energy Incident energy

Reaction Q-Value
Mo97(y,n)Mo96 -6821.32 keV

May 2018 Incident gammas




OECD NEA Data Bank JANIS Book

<< 42-Mo-97 42-Mo-98 42-Mo-100 >>
<< 42-Mo-97 MT4 (y,n) MT4 (y,n) or MT5 (Mo97 production) MT17 (y,3n) >>
Mo98 (y,n) or Mo97 production log-log Mo98 (y,n) or Mo97 production lin-log
SoomeT==Z ENDF/B-VIILO T T T TTTTTTT77TId ‘ ‘ T 200 mb - -~ ENDF/B-VIILO T i i —
- == JENDL/PD-2016 === JENDL/PD-2016
=== TENDL-2017 * === TENDL-2017 *
X H.Utsunomiya+ 2013 X H.Utsunomiya+ 2013
100 mb1 &
50mb-
10mbT f
5mbT :
s s
£ £ 100 mbT
] ]
@ 1mbT 3
o o
© 500wt ©
100 pbt
50 ub1
10 pbT 0b
5ubT
1MeV 25 MeV 5 MeV ‘ 10 I\‘AeV 25 MeV 50 MeV ‘ 100 ‘Me\/ 1MeV 25 MeV 5 I\)IeV ‘ 10 MeV 25 Mev 50 MeV ‘ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Mo98(y,n)Mo97 -8642.52 keV

May 2018 Incident gammas



OECD NEA Data Bank JANIS Book
<< 42-Mo-96 42-Mo-98 42-Mo-100 >>
<< MT4 (y,n) MT17 (y,3n) or MT5 (M0o95 production) 42-Mo-100 MT4 (y,n) >>
Mo98 (y,3n) or Mo95 production log-log Mo98 (y,3n) or Mo95 production lin-log
=== ENDF/B-VIIL.O I TTTTTTTTTT000 I I I I I I === ENDF/B-VIIL.O I TTTTTTIT7I7IT I I I I I I
- -~ JENDL/PD-2016 14 mbq === JENDL/PD-2016
=== TENDL-2017 * === TENDL-2017 *
X H.Beil+ 1974 X H.Beil+ 1974
10mbt
[ 12mb1
Smb*:
10mbT
8 mb
1mb
% 500 bt § 6mb-
5 5
4mb-
100 ub 1 2mb I;:x
5oub—: o ,,,,,,,
-2mbT
1MeV 25 :\/IeV 5 N}eV ? 10 l:/\e\/ 25 MeV 50 l:/leV 100 ;VIeV 1MeV 25 ;\Ae\/ 5 l\;\ev 10 lzlleV 25 V:/IeV 50 l:ﬂe\/ 100 ;\/IeV
Incident energy Incident energy
Reaction Q-Value
Mo98(y,3n)Mo95 -24618.15 keV
May 2018 Incident gammas




OECD NEA Data Bank JANIS Book

<< 42-Mo-98 42-Mo-100 46-Pd-105 >>
<< 42-Mo0-98 MT17 (y,3n) MT4 (y,n) or MT5 (M0o99 production) MT17 (y,3n) >>
Mo100 (y,n) or Mo99 production log-log Mo100 (y,n) or Mo99 production lin-log
=== ENDF/B-VIIL.O I I I TTTTTTTITT00 I I I I I TTTTTT7T707T I === ENDF/B-VIILO I i i T T T T TTTrrrery i i I i i i
- == JENDL/PD-2016 === JENDL/PD-2016
=== TENDL-2017 * === TENDL-2017 *
X H.Utsunomiya+ 2013 X H.Utsunomiya+ 2013
100 mp4____H-Eiiri+ 2011 +  HEjiri+ 2011
50 mbT
10 mb
5mbt 100 mb1-
g 2
=3 [%3
& Ambt H
§ 500 b §
100 pbt
50 ub1
10 pb+
0b 4
5ubT
1MeV 25 MeV 5 MeV ‘ 10 I\‘AeV 25 l\)IeV 50 MeV ‘ 100 ‘Me\/ 1MeV 25 MeV 5 I\)IeV ‘ 10 MeV 25 I\‘/IeV 50 MeV ‘ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Mo100(y,n)Mo99 -8291.82 keV

May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book
<< 42-Mo-98 42-Mo-100 49-In-115 >>
<< MT4 (y,n) MT17 (y,3n) or MT5 (M0o97 production) 45-Rh-103 MT16 (y,2n) >>

Mo100 (y,3n) or Mo97 production log-log Mo100 (y,3n) or Mo97 production lin-log
- =~ ENDF/B-VIIL.O T TTTTTTT7TTT000 T T I T T T T - =~ ENDF/B-VIIL.O T TTTTTTTTT7TH T T I T T T
- -~ JENDL/PD-2016 24mby- -~ JENDL/PD-2016
- =~ TENDL-2017 * - =~ TENDL-2017 *
X H.Beil+ 1974 X H.Beil+ 1974
22mb
20 mb*:
10mb 18 mb—:
F 16 mb*:
5mb T r
14 mb1
< o 12mbt
.‘g g 10mb 1
§ § 8 mb
Tmbt
A 6mb-
L 4mb
500 pb+
i 2mb
0b
-2mb
-4mb
100 po
1MeV 25 ;MeV 5 h)leV ‘ 10 I\‘Ae\/ 25 I\‘Ae\/ 50 Mev 100 MeV 1MeV 25 Me\/ 5 h)\ev ‘ 10 MeV 25 MeV 50 I\‘Ae\/ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Mo100(y,3n)Mo97 -22859.85 keV
May 2018

Incident gammas




OECD NEA Data Bank JANIS Book

<< 40-Zr-90 45-Rh-103 47-Ag-107 >>
<< 42-Mo-100 MT17 (y,3n) MT16 (y,2n) or MT5 (Rh101 production) MT103 (y,p) >>

Rh103 (y,2n) or Rh101 production log-log

Rh103 (y,2n) or Rh101 production lin-log

- -~ JENDL/PD-2016 I TTTTTTTTI I 0 mb T enpLPD-2016 T I
- -~ TENDL-2017* - -~ TENDL-2017*
100mbq X  O.v.Bogdankevich+ 1962 X O.V.Bogdankevich+ 1962
80 mbT
50mbt- fe
70mbT
60 mbT &
10mb
50 mbT
5 smt s
° °
] ]
- o 40mbT
13 7]
< <4
o (5}
30mbT
1mb-
500 pb 20 mb
10 mb
100 ub N Obf—————— ——— L eesscmserssscarassssescoccaaeonn,
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Rh103(y,2n)Rh101 -16759.73 keV

May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 40-Zr-90

45-Rh-103

46-Pd-108 >>

<< MT16 (y,2n)

MT103 (y,p) or MT5 (Ru102 production)

46-Pd-105 MT4 (y,n) >>

Rh103 (y,p) or Ru102 production log-log

- -~ JENDL/PD-2016
100mb] ==~ TENDL-2017*
X B.S.shkhanov+ 1963

10 mb

100 b

10 pbt

1 bt

100 nbT

Cross section

10nb

1nb

100 po+

10 pbt

1pbT

100 fo-

10fb1

30 mb-

Rh103 (y,p) or Ru102 production lin-log
=== JENDL/PD-2016 I TTTTTTIT7I7IT I I I I I I
=== TENDL-2017 *

X B.S.Ishkhanov+ 1963

Cross section

20mbT

10mb

Obt

1 MeV

5MeV

25 MeV

Incident energy

50 MeV

100 MeV

1 MeV 2.5MeV 5MeV 10 MeV 25 MeV

Incident energy

Reaction

Q-Value

Rh103(y,p)Ru102

-6214.17 keV

May 2018

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 42-Mo-100

46-Pd-105

46-Pd-106 >>

<< 45-Rh-103 MT103 (y,p)

MT4 (y,n) or MT5 (Pd104 production)

46-Pd-106 MT4 (y,n) >>

Pd105 (y,n) or Pd104 production log-log

Pd105 (y,n) or Pd104 production lin-log

500mb- -~ ENDF/B-VIILO b DB IN
--- JENDL/PD-2016 - -~ JENDLPD-2016
- -~ TENDL-2017* — -~ TENDL-2017*
X H.Utsunomiya+ 2010 220mbv x  H.Utsunomiya+ 2010
4+ H.Utsunomiya+ 2010 +  H.Utsunomiya+ 2010
100 mb- 200 mb+-
50 mbT
180 mb-
160 mb
10mbT
140 mb
5mb
c c
S 2 120mbt
=3 [%3
Q 3
] 0
2 2 1
- £ 100mb
S S
500 ub 1 80 mb+
60 mb
100 pb+
40 mb1
50 pb 1
20mbT
0b
10 ub+
5 b + + : t + + t -20mb t t t + + + t t
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Pd105(y,n)Pd104 -7094.12 keV
May 2018 Incident gammas




OECD NEA Data Bank JANIS Book
<< 46-Pd-105 46-Pd-106 46-Pd-108 >>
<< 46-Pd-105 MT4 (y,n) MT4 (y,n) or MT5 (Pd105 production) 46-Pd-108 MT4 (y,n) >>
Pd106 (y,n) or Pd105 production log-log Pd106 (y,n) or Pd105 production lin-log
500 mb4{ ==~ ENDF/B-VIIL.O i T T T T T TTTTTTi i i i i i i === ENDF/B-VIILO I TTTTTTTT7000 I I I I I I
——- JENDL/PD-2016 240mb -~ - JENDL/PD-2016
=== TENDL-2017 * === TENDL-2017 *
X H.Utsunomiya+ 2010 X H.Utsunomiya+ 2010
4 H.Utsunomiya+ 2010 220mb{ -+  H.Utsunomiya+ 2010
100 mb+
200 mb
50 mbT
180 mb
160 mb
10 mb
5mb- 140 mb1-
'% ‘s‘i 120mb T
g - g 100 mb-
o o
500 bt
80mb T
60 mb
100 pbt
40 mb+
50 ub1
20mbT
10 pbT b
ST I I I I I I I 20mbt I I I I | |
1MeV 25 MeV 5 MeV ‘ 10 MeV 25 MeV 50 MeV ‘ 100 ‘Me\/ 1MeV 25 MeV 5 I\)IeV 10 MeV 25 Mev 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Pd106(y,n)Pd105 -9560.92 keV
May 2018 Incident gammas




OECD NEA Data

Bank

JANIS Book

<< 46-Pd-106

46-Pd-108

46-Pd-110 >>

<< 46-Pd-106 MT:

4 (y,n)

MT4 (y,n) or MT5 (Pd107 production)

MT103 (y,p) >>

Pd108 (y,n) or Pd107 production log-log

800 mb T o B

=== JENDL/PD-2016 *
=== TENDL-2017 *

X H.Utsunomiya+ 2010
+  H.Utsunomiya+ 2010

100 mb+

50 mbT

10mb

Cross section

100 b+

50 bt

10 b+

5ubT

Cross section

1 MeV

2.5MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

200 mb-

ENDF/B-VIILO
JENDL/PD-2016 *
TENDL-2017 *
H.Utsunomiya+ 2010
H.Utsunomiya+ 2010

100 mb 1

Pd108 (y,n) or Pd107 production lin-log

1MeV

2.5MeV

5MeV 10 MeV

Incident energy

25 MeV 50 MeV 100 MeV

Reaction

Q-Value

Pd108(y,n)Pd107

-9223.22 keV

May 2018

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 45-Rh-103

46-Pd-108

64-Gd-160 >>

<< MT4 (y,n)

MT103 (y,p) or MT5 (Rh107 production)

46-Pd-110 MT4 (y,n) >>

Pd108 (y,p) or Rh107 production log-log

Pd108 (y,p) or Rh107 production lin-log

1b
- -~ ENDF/B-VIILO
100 mb{--- JENDL/PD-2016
- -~ TENDL-2017*

10mbq{ X  T.K.Deague+ 1969

1mb
100 pb+
10pbt
1pbt
100 nb+
10nbT
1nb
100 pb
10pbt+
1pbt
100 fo 1
101
11
01T
0.01fb
0.001 o1

Cross section

B4t
1E5 M+
1E6M+
BTt
1E8f+

1E-9fb

- -~ ENDF/B-VIILO
- -~ JENDL/PD-2016
10mb{--- TENDL-2017*

X T.KDeaguet 1969

7mbT X

Cross section

1 MeV

2.5MeV

5MeV 10 MeV 25 MeV 50 MeV 100 MeV

Incident energy

1 MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV

Incident energy

100 MeV

Reaction

Q-Value

Pd108(y,p)Rh107

-9949.37 keV

May 2018

Incident gammas




OECD NEA Data Bank JANIS Book
<< 46-Pd-108 46-Pd-110 47-Ag-107 >>
<< 46-Pd-108 MT103 (y,p) MT4 (y,n) or MT5 (Pd109 production) 47-Ag-107 MT4 (y,n) >>
Pd110 (y,n) or Pd109 production log-log Pd110 (y,n) or Pd109 production lin-log
500mbv_ - ENDF/B-VIILO S A A A A I R A i i R R S S A A 220mb{--~ ENDF/B-VIILO r T TP T TTTrrrem i i r T T
- == JENDL/PD-2016 * === JENDL/PD-2016 *
=== TENDL-2017 * === TENDL-2017 *
200 mb1
100 mb
S0mbl 180 mb
160 mb
10 mb1
140 mb
5mb
% g 120mb T
g 1mb ic:: 100 mb
§ 500401 § 80mbT
60mb1
100 pbt
50 bt 40 mbT
20mbT
10 b+
0b
5ubT
1MeV 25 ;VIeV 5 N;eV ? 10 I:AeV 25 l\“IIeV 50 ILIeV ? 100 ;Vle\/ -20 III1bMeV 25 ;\/IeV 5 I\;IeV ? 10 !:lleV 25 I:/IeV 50 I;IeV 100 ;\/IeV
Incident energy Incident energy
Reaction Q-Value
Pd110(y,n)Pd109 -8796.22 keV
May 2018 Incident gammas




OECD NEA Data Bank JANIS Book

<< 46-Pd-110 47-Ag-107 47-Ag-109 >>
<< 46-Pd-110 MT4 (y,n) MT4 (y,n) or MT5 (Ag106 production) MT16 (y,2n) >>

Ag107 (y,n) or Ag106 production log-log Ag107 (y,n) or Ag106 production lin-log

soomb{== 7 SNoFEvILO T2 Svouroaos:

=== TENDL-2017 * === TENDL-2017 *
X N.Mutsuro+ 1959 X N.Mutsuro+ 1959

100 mb+

50 mb
200 mb1

10mb

Cross section
Cross section

100 mb 1

500 bt

100 b

50 b+

10 bt

5 b + + + + + + + + t + + + + + +
1 MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV

Incident energy Incident energy

Reaction Q-Value
Ag107(y,n)Ag106 -9535.92 keV

May 2018 Incident gammas




OECD NEA Data Bank JANIS Book

<< 45-Rh-103 47-Ag-107 49-In-115 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (Ag105 production) 47-Ag-109 MT4 (y,n) >>
Ag107 (y,2n) or Ag105 production log-log Ag107 (y,2n) or Ag105 production lin-log
=== ENDF/B-VIIL.O I I TTTTTTTITT00 I I I I I TTTTTT7T707T I === ENDF/B-VIIL.O i i AR i i I i i T
- == JENDL/PD-2016 * - == JENDL/PD-2016 *
100mbq - - TENDL-2017 * 80 mb{--- TENDL-2017*
4 X 0.V.Bogdankevich+ 1962 xxx X 0.V.Bogdankevich+ 1962
50 mbT
70 mb1
25mbT
60 mbT
10mbT
1 50 mbT
5mbT
% 25mb ‘S'; 40mb+
5 5
1mb - 30mbt
500 b+
20mbT
250 bt
10mbT
100 pbt
50 b+ b
1MeV 25 ;VIeV 5 N;eV ? 10 I:Aev 25 l:/leV 50 ILIeV ? 100 ;Vle\/ 1MeV 25 ;VleV 5 I\;\ev ? 10 If/leV 25 I:Ae\/ 50 lzlleV ? 100 ;\Aev
Incident energy Incident energy
Reaction Q-Value
Ag107(y,2n)Ag105 -17478.23 keV

May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book
<< 47-Ag-107 47-Ag-109 49-In-115 >>
<< 47-Ag-107 MT16 (y,2n) MT4 (y,n) or MT5 (Ag108 production) 49-In-115 MT4 (y,n) >>

Ag109 (y,n) or Ag108 production log-log Ag109 (y,n) or Ag108 production lin-log
SRR, somo " TR, ,
100 mbt 20mb- i
50 mbT 200 mb
180 mb
10mbT 160 b+
5mb
c < 140 mb
.g g 120 mb
g 1mb- g
(&) O 100 mb
500 bt
80 mb1
60 mb1
100 pbt
sopbt 40mb+
20mbT
10 pb b
SubT I I ! I I I I I 20mb+ ; ; ; ; ; ;
1MeV 25 MeV 5 MeV ‘ 10 I\‘AeV 25 l\)IeV 50 MeV ‘ 100 ‘Me\/ 1MeV 25 MeV 5 I\)IeV 10 MeV 25 Mev 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Ag109(y,n)Ag108 -9184.52 keV
May 2018

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 47-Ag-109

49-In-115

50-Sn-112 >>

<< 47-Ag-109 MT4 (y,n)

MT4 (y,n) or MT5 (In114 production)

MT16 (y,2n) >>

In115 (y,n) or In114 production log-log

- -~ JENDL/PD-2016
{pd === TENDL2017*
X V.V.Varlamov+ 2010

100 mb1

10mb

100 b

10 bt

1ubT

100 nb1

Cross section

10nb

1nb

100 po+

10 pbt

1pbt

100 fo

300mbq--- JENDL/PD-2016
=== TENDL-2017 *
X V.V.Varlamov+ 2010

200 mb

Cross section

100 mb-

1 MeV 2.5MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

o

In115 (y,n) or In114 production lin-log

1MeV 2.5MeV 5MeV

10 MeV 25 MeV

Incident energy

50 MeV

100 MeV

Reaction

Q-Value

In115(y,n)In114

-9039.26 keV

May 2018

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 47-Ag-107

49-In-115

50-Sn-112 >>

<< MT4 (y,n)

MT16 (y,2n) or MT5 (In113 production)

MT17 (y,3n) >>

In115 (y,2n) or In113 production log-log

In115 (y,2n) or In113 production lin-log

- -~ JENDL/PD-2016 - -~ JENDL/PD-2016
100 mbd ==~ TENDL-2017* 80mb- -~ TENDL-2017*
% V.V.varlamov+ 2010 % V.V.Varlamov+ 2010
®  V.V.Varlamov+ 2003 ®  V.V.Varlamov+ 2003
X V.V.Varlamov+ 2003 X V.V.Varlamov+ 2003
sombd X Alepretre+ 1974 X AlLepretre+ 1974
™7 4 0.v.Bogdankevich+ 1962 *@t 70mb1 +  0.v.Bogdankevich+ 1962
4
% 60 mb
q
10mbt :
m ] 50mbT
i
e 5Smb : 3
8 | 8
ki 4 TS 40mb
3 H o
n 1z
3 1]
13 7]
< <4
© O ombt
R
1mb
20mbT
500 bt e
10mbT
[T e B e R N At A ——
100 b+
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
In115(y,2n)In113 -16313.18 keV

May 2018

Incident gammas




OECD NEA Data Bank JANIS Book

<< 42-Mo-100 49-In-115 50-Sn-117 >>
<< MT16 (y,2n) MT17 (y,3n) or MT5 (In112 production) 50-Sn-112 MT4 (y,n) >>
In115 (y,3n) or In112 production log-log In115 (y,3n) or In112 production lin-log
25mbq- -~ JENDL/PD-2016 ! ' ' I ' ' ! ' ' I ' === JENDL/PD-2016 I i i iR i i I i i i
=== TENDL-2017 * === TENDL-2017 *
X S.CFuliz+ 1969 14mb] x  S.CFultz+ 1969
10mbT
1 12mb T
5mbT
25mbt 1\\ 10mbt
\
Tmbt ‘ 8mb
;i
8 S0t S omt
2 250 bt g X
S 5 4mbt
100 b1
1 2mb
50 b1 i
0b+ i R — e -
25ub T x
-2mbT
10pbt
5ubt -4 mbT
1MeV 25 ;VIeV 5 !\;IeV ? 10 I:Ae\/ 25 I:Ae\/ 50 I;IeV ? 100 ;VIeV 1MeV 25 ;\Ae\/ 5 I\;\ev ? 10 lzlleV 25 !:lleV 50 I:Ae\/ ? 100 ;\/IeV
Incident energy Incident energy
Reaction Q-Value
In115(y,3n)In112 -25759.29 keV

May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 49-In-115

50-Sn-112

50-Sn-114 >>

<< 49-In-115 MT17 (y,3n)

MT4 (y,n) or MT5 (Sn111 production)

MT16 (y,2n) >>

Sn112 (y,n) or Sn111 production log-log

=== ENDF/B-VIILO
500 mb4{ - -~ JENDL/PD-2016
=== TENDL-2017 *
X V.V.Varlamov+ 2009
+  V.V.varlamov+ 2009

100 mb1

50 mb

10mbT

5mb1

Cross section

1mbT

500 pb+

100 b

50 pb1

10 bt

Sn112 (y,n) or Sn111 production lin-log

=== ENDF/B-VIIL.O
=== JENDL/PD-2016
=== TENDL-2017 *
X V.V.Varlamov+ 2009
+  V.V.Varlamov+ 2009

300 mb-

200 mb

100 mb-

Cross section

0b

1 MeV

2.5MeV

100 MeV

5MeV 10 MeV 25 MeV 50 MeV

Incident energy

1MeV 2.5MeV

100 MeV

5MeV 10 MeV 25 MeV 50 MeV

Incident energy

Reaction

Q-Value

Sn112(y,n)Sn111

-10787.32 keV

May 2018

Incident gammas




OECD NEA Data Bank JANIS Book
<< 49-In-115 50-Sn-112 50-Sn-114 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (Sn110 production) 50-Sn-114 MT4 (y,n) >>
Sn112 (y,2n) or Sn110 production log-log Sn112 (y,2n) or Sn110 production lin-log
=== ENDF/B-VIIL.O I TTTTTTTITT00 I I I I I T === ENDF/B-VIILO i iR i i I i i iR
- —- JENDL/PD-2016 110 mb4--- JENDL/PD-2016
=== TENDL-2017 * === TENDL-2017 *
100mb{ X  V.V.Varlamov+ 2009 X V.V.Varlamov+ 2009
4+ V.V.Varlamov+ 2009 100mb{_+ V-V-Varlamov+ 2009
50 mb- 90 mb+
80mbT
70mbT
10 mb+ 60 mb+-
5 1 S somot
§ 5mb §
2 a 40mbT
o o
o o
30mbT
Tmbt 20 mb+
10mb i
500 ub 1 k]
i
0b & e B e e o L e o e
-10mb . !
100 o+ 20mb+
1MeV 25 ;VIeV 5 N“IeV : 10 I:AeV 25 l\;IeV 50 ILIeV : 100 :Me\/ 1MeV 25 ;\/IeV 5 I\;IeV ? 10 !:/IeV 25 I:/IeV 50 If/leV ? 100 ;\/IeV
Incident energy Incident energy
Reaction Q-Value
Sn112(y,2n)Sn110 -18956.63 keV

May 2018

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 50-Sn-112

50-Sn-114

<< 50-Sn-112 MT16 (y,2n)

MT4 (y,n) or MT5 (Sn113 production)

50-Sn-116 >>

Sn114 (y,n) or Sn113 production log-log

MT16 (y,2n) >>

Sn114 (y,n) or Sn113 production lin-log
— -~ ENDF/B-VIILO 300 mb - -~ ENDF/B-VIILO e anaaaa ; ; T
500 mb - -~ JENDL/PD-2016 * - -~ JENDL/PD-2016*
— -~ TENDL-2017* — -~ TENDL-2017*
X V.V.Varlamov+ 2009 X V.V.Varlamov+ 2009
+ V.V.Varlamov+ 2009 + V.V.Varlamov+ 2009
100 mb
50 mbT
200 mbT Y
b
¥
%
10 mb i
P
e SmbT < : ".
2 2 P ot
B ° 3
] & b4 {
2 @ i H
< g 100mb i !
O 1mbt o ‘ ¥
7 }
500 b+ if %
P £ %
100 b+ j %
ob bl i
50 b+ s
I %S
g
10 bt
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Sn114(y,n)Sn113 -10300.42 keV
May 2018

Incident gammas




OECD NEA Data Bank JANIS Book

<< 50-Sn-112 50-Sn-114 50-Sn-116 >>

<< MT4 (y,n) MT16 (y,2n) or MT5 (Sn112 production) 50-Sn-116 MT4 (y,n) >>

Sn114 (y,2n) or Sn112 production log-log Sn114 (y,2n) or Sn112 production lin-log

- - ENDF/B-VIILO T TTTTTTTTI I 100mby___ enpF/B-vilLO
--- JENDL/PD-2016 - -~ JENDLPD-2016
100mb{ "] TENDL-2017° - -~ TENDL-2017 *
MDY 5 V.v.Varlamov+ 2009 X V.V.Varlamov+ 2009 +
4 V.V.Varlamov+ 2009 90mbq 4+ v.v.varlamov+ 2009
50mb T *
4
80 mb *
"
o+
PR
70mb+ AT
ot
X
10mbt
60 mb
5 5mbT 5
3 £ s0mbT
Q 3
] 0
3 1]
8 4
5 5 womt
1mb
" 30mbt
500 b+
20mb
10mb
100 pbt P 0 e S B
50 ub : : : t ; ; ; ; ; ; ; ; ; ; ; ;
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Sn114(y,2n)Sn112 -18043.93 keV

May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book
<< 50-Sn-114 50-Sn-116 50-Sn-117 >>
<< 50-Sn-114 MT16 (y,2n) MT4 (y,n) or MT5 (Sn115 production) MT16 (y,2n) >>

Sn116 (y,n) or Sn115 production log-log

Sn116 (y,n) or Sn115 production lin-log
——— ENDF/B-VIILO — -~ ENDF/B-VIILO T T T T I I R
500mb - -~ JENDLIPD-2016 300mb___ JENDLPD-2016
— -~ TENDL-2017* — -~ TENDL-2017*
% V.V.Varlamov+ 2009 % V.V.Varlamov+ 2009
®  V.V.Varlamov+ 2009 ®  V.V.Varlamov+ 2009
X H.Utsunomiya+ 2009 X H.Utsunomiya+ 2009 Fh'
X H.Utsunomiya+ 2009 X H.Utsunomiya+ 2009 151
100mb{ +  H.Utsunomiya+ 2009 4 HUtsunomiya+ 2009 £
£l
50 mbT t
200 mb "‘:
i
10mb % 7
5mb ;! 9
mo+ 2 i
s i s i
3 i ° i
Q H 3 1
n » ‘1 1z ?’
g 8 i
§ 1mt o S 1omot ‘
H
500 b+ 1
k1
)
100 ub 1
50 b+ 0b
10pbt
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Sn116(y,n)Sn115 -9563.47 keV
May 2018

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 50-Sn-114

50-Sn-116

50-Sn-117 >>

<< MT4 (y,n)

MT16 (y,2n) or MT5 (Sn114 production)

50-Sn-117 MT4 (y,n) >>

Sn116 (y,2n) or Sn114 production log-log

Sn116 (y,2n) or Sn114 production lin-log

— -~ ENDF/B-VIILO 120 mb =~~~ ENDFEB-VILO
--- JENDL/PD-2016 Mb7__ - JENDLPD-2016
- -~ TENDL-2017* ——- TENDL-2017*
% V.V.Varlamov+ 2009 % V.V.Varlamov+ 2009 ®
100mbq ®  V.v.varlamov+ 2009 110mbq{ ®  V.V.Varlamov+ 2009
B4 V.V.Varlamov+ 2003 B4 V.V.Varlamov+ 2003
% V.V.Varlamov+ 2003 % V.V.Varlamov+ 2003
4+ Alepretre+ 1974 100mb{ _+  Alepretre+ 1974 ® e ogy
50 mb ®
%
g ©
®
90 mbt+ %
®
6 ®
80 mb- °
10mb 70 mb+-
c c
8 8
=1 = 1 ®
e 5smbt G 60mb
] 0
3 [] ®
13 7]
8 8 50 mb-
¥
40mbT 13
4
i
Tmb 30mbt g
I
!
500 b1 20 mb+ i
A
¢
10mb h
#
1
+
0b #
100pb, + + + + t t t t -0mb + t + + + + + t
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Sn116(y,2n)Sn114 -17111.32 keV

May 2018

Incident gammas



OECD NEA Data Bank

JANIS Book

<< 50-Sn-

116

50-Sn-117

50-Sn-118 >>

<< 50-Sn-

116 MT16 (y,2n)

MT4 (y,n) or MT5 (Sn116 production)

MT16 (y,2n) >>

Sn117 (y,n) or Sn116 production lin-log

Sn117 (y,n) or Sn116 production log-log

- -~ ENDF/B-VIILO 300 mb ==~ ENDF/B-VIILO
500mb- -~ JENDL/PD-2016 - -~ JENDL/PD-2016
- -~ TENDL-2017* - -~ TENDL-2017 *
% V.V.varlamov+ 2009 % V.V.Varlamov+ 2009
®  V.V.Varlamov+ 2009 ®  V.V.Varlamov+ 2009
X H.Utsunomiya+ 2009 X H.Utsunomiya+ 2009
X H.Utsunomiya+ 2009 X H.Utsunomiya+ 2009
100mb| +  H.Utsunomiya+ 2009 +  H.Utsunomiya+ 2009
50 mb
200 mb1
10mb1
5mbT
c c
2 2
° °
3 o
n 1z
8 8 100mot
S 1mbt g 100m
o (5}
500 bt
100 b+
50 pb1 0b
10 pbt+ "
5ubT
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Sn117(y,n)Sn116 -6943.13 keV

May 2018

Incident gammas




OECD NEA Data Bank

JANIS Book

50-Sn-117

50-Sn-118 >>

<< 50-Sn-116
<< MT4 (y,n)

MT16 (y,2n) or MT5 (Sn115 production)

MT17 (y,3n) >>

Sn117 (y,2n) or Sn115 production log-log

Sn117 (y,2n) or Sn115 production lin-log

120 mb
——— ENDF/B-VIILO — -~ ENDF/B-VIILO
— -~ JENDL/PD-2016 — -~ JENDL/PD-2016
— -~ TENDL-2017* — -~ TENDL-2017*
100mb] *  V.V.Variamov+ 2009 10mb1 % v.v.varlamov+ 2009 .
®  V.V.Varlamov+ 2009 ®  V.V.Varlamov+ 2009 .
X V.V.Varlamov+ 2003 X4 V.V.Varlamov+ 2003 .
| % V.v.Varlamov+ 2003 100mb{ X  V.V.Varlamov+ 2003 .
50mby 3 AlLepretret 1974 4 Alepretre+ 1974 .
90 mb+ ' .
l- L] °
80 mbt+ T
10mbt e
3
o
5mb 70mb1 °
mbT % oy
. . £
5 § 6ombt R o
18
» w 50mbT '-“gﬂg»‘-'-’,
@ ] §° %
S 1mbt S ¥
S S !
40 mb+ i
500 ub 1 K
’ ¥
30mbt 1
#
20mb1 ?
100 pb 4
10mb T i
50 bt B
0b i
-10mb
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Sn117(y,2n)Sn115 -16506.60 keV

May 2018

Incident gammas



OECD NEA Data Bank

JANIS Book

<< 49-In-115

50-Sn-117

50-Sn-118 >>

<< MT16 (y,2n)

MT17 (y,3n) or MT5 (Sn114 production)

50-Sn-118 MT4 (y,n) >>

Sn117 (y,3n) or Sn114 production log-log

— -~ ENDF/B-VIILO

50mb__ - JENDLPD-2016

——- TENDL-2017*
X S.CFultz+ 1969

10mb T

5mbT

1mbt

500 bt

Cross section

100 b

50 bt

10pbt

5pbT

30mbq{--~-

ENDF/B-VIIL.O
JENDL/PD-2016
TENDL-2017 *
S.C.Fultz+ 1969

20mbT

Cross section

10mb T

Sn117 (y,3n) or Sn114 production lin-log

0b

1 MeV 2.5MeV

5MeV 10 MeV 25 MeV 50 MeV 100 MeV

Incident energy

1 MeV

2.5MeV

5MeV

10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

Reaction

Q-Value

Sn117(y,3n)Sn114

-24054.45 keV

May 2018

Incident gammas




OECD NEA Data Bank

JANIS Book
<< 50-Sn-117 50-Sn-118 50-Sn-119 >>
<< 50-Sn-117 MT17 (y,3n) MT4 (y,n) or MT5 (Sn117 production) MT16 (y,2n) >>

Sn118 (y,n) or Sn117 production log-log Sn118 (y,n) or Sn117 production lin-log
=== ENDF/B-VIIL.O i T T ] i i I i i RRERERIAAER i === ENDF/B-VIILO I T T TT T T T T T T I T T T
500 mb{ - -~ JENDL/PD-2016 * --- JENDL/PD-2016 *
- -~ TENDL-2017* 300mb__ - TENDL-2017*
X H.Utsunomiya+ 2011 X H.Utsunomiya+ 2011 %
X V.V.Varlamov+ 2009 X V.V.Varlamov+ 2009 A
4+ V.V.Varlamov+ 2009 -+ V.V.Varlamov+ 2009 x
100 mb+ i
50 mb+ i
200 mbt 1
10mbt k
%
5mb+ i
5 2 !
=3 [%3 %
@ 3 b
S 1mt 5 100mbt i
500 pb+ .
100 b ;f
50 b+ o
10 bt
SubF + + + + - + t t t t t + t + t t
1Mev 25MeV 5 MeV 10 MeV 25 MeV 50 MeV 100 MeV 1 MeV 2.5 MeV 5 MeV 10 MeV 25 MeV/ 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Sn118(y,n)Sn117 -9326.42 keV
May 2018

Incident gammas




OECD NEA Data Bank

JANIS Book

50-Sn-118

50-Sn-119 >>

<< 50-Sn-117
<< MT4 (y.n)

MT16 (y,2n) or MT5 (Sn116 production)

MT17 (y,3n) >>

Sn118 (y,2n) or Sn116 production log-log

Sn118 (y,2n) or Sn116 production lin-log

120 mb

=== ENDF/B-VIIL.O === ENDF/B-VIILO
- == JENDL/PD-2016 === JENDL/PD-2016
=== TENDL-2017 * === TENDL-2017 *
100mp] ¥ VV-Variamov+ 2009 110mb1 %  V.V.Varlamov+ 2009 o,
m ®  V.V.Varlamov+ 2009 ®  V.V.Varlamov+ 2009
4 V.V.Varlamov+ 2003 04 V.V.Varlamov+ 2003 ®
X V.V.Varlamov+ 2003 100mbq{ X  V.V.varlamov+ 2003
+  Alepretre+ 1974 +  Alepretre+ 1974
50 mb- N
90 mb+ e
s @
o
80 b+ | LI
.
70mbt ha e
10mb+ e, o *
g‘ N ®
c c 60mbT i o o %
2 5mb Lo b ,: ﬁ o
- mb+ ° A \d
a 2 50 mbt i )
8 5 o
40mb+ ?
30mbt %
1mb f
20mb+ T
=
500 bt -
10 mbt i
? t
0b 4
®
A0mb+
100 pb
1MeV 2.5 MeV 5MeV/ 10 MeV 25 MeV 50 MeV 100 MeV 1 MeV 25 MeV 5MeV 10 MeV/ 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Sn118(y,2n)Sn116 -16269.54 keV

May 2018

Incident gammas



OECD NEA Data Bank JANIS Book

<< 50-Sn-117 50-Sn-118 50-Sn-119 >>
<< MT16 (y,2n) MT17 (y,3n) or MT5 (Sn115 production) 50-Sn-119 MT4 (y,n) >>

Sn118 (y,3n) or Sn115 production log-log Sn118 (y,3n) or Sn115 production lin-log
=== ENDF/B-VIIL.O I I I TTTTTTTTTT0d I I I I I TTTTTTTITT00 I === ENDF/B-VIILO I ' ' T ' ' I ' ' T T
=== JENDL/PD-2016 === JENDL/PD-2016

25mb- -~ TENDL-2017* 20mp--- TENDL2017*
X S.C.Fultz+ 1969 x X S.C.Fuliz+ 1969
x

10mbT
5mb1

2.5mb T
10mb

1mbT

500 bt

Cross section
Cross section

250 b1

0b

100 b+
50 bt
25 bt

A0mbt
10pbt

1 MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV

Incident energy Incident energy

Reaction Q-Value
Sn118(y,3n)Sn115 -25833.02 keV

May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 50-Sn-118

50-Sn-119

50-Sn-120 >>

<< 50-Sn-118 MT17 (y,3n)

MT4 (y,n) or MT5 (Sn118 production)

MT16 (y,2n) >>

Sn119 (y,n) or Sn118 production log-log

Sn119 (y,n) or Sn118 production lin-log

- -~ ENDF/B-VIILO - -~ ENDF/B-VIILO
500 mb{ - -~ JENDL/PD-2016 300 mb{--~- JENDL/PD-2016
- -~ TENDL-2017* - -~ TENDL-2017*
K H.Utsunomiya+ 2011 X H.Utsunomiya+ 2011 4
X V.V.Varlamov+ 2009 X V.V.Varlamov+ 2009 LA
+  V.V.Varlamov+ 2009 +  V.V.Varlamov+ 2009 A
100 mb- i
o2
50 mbT f
200 mb .
10mbt+ “
5mbt -
c c
8 8
° o
] ]
] o 100mbT
13 7]
S 1mbt <4
o (%)
500 b1
100 ub 1
. 0b
50 ub1
10 bt . L
5 ub" n n n n n n n -100 mb- n n n n n n n n
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Sn119(y,n)Sn118 -6483.52 keV
May 2018 Incident gammas




OECD NEA Data Bank JANIS Book
<< 50-Sn-118 50-Sn-120 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (Sn117 production) MT17 (y,3n) >>
Sn119 (y,2n) or Sn117 production log-log Sn119 (y,2n) or Sn117 production lin-log
v Vi 2s :
50 mbT .
25mbT
10 mb
_§ 5mbt §
% 25mbT %
S S
1mbT
500 bt
250 bt
wwr—mmm™™@@ ¥ 0~ ey e e e
50 pb1 I I I I | | | | | | |
1MeV 25 MeV 5MeV ‘ 10 I\‘AeV 5’\)IeV ‘ 10MeV 25 Mev 50 MeV ‘ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Sn119(y,2n)Sn117 -15809.93 keV

May 2018

Incident gammas




OECD NEA Data Bank JANIS Book

<< 50-Sn-118 50-Sn-119 50-Sn-120 >>
<< MT16 (y,2n) MT17 (y,3n) or MT5 (Sn116 production) 50-Sn-120 MT4 (y,n) >>
Sn119 (y,3n) or Sn116 production log-log Sn119 (y,3n) or Sn116 production lin-log
- =~ ENDF/B-VIIL.O T TTTTTTT7TTT000 T T I T T T - =~ ENDF/B-VIIL.O I i i N R A A A A R i i I i i i
- -~ JENDL/PD-2016 24 mbq{--~ JENDL/PD-2016
- =~ TENDL-2017 * - =~ TENDL-2017 *
X S.C.Fultz+ 1969 X S.C.Fultz+ 1969
22mb
20mb':
10mb 1amb—:
% 14mbt
12mbT
'% "(’i 10mbT
g . g 8mb|
o [ o
6 mb
500 pb 1 4mb+
2mb
0b
-2mb
100 o 4mbt X
r -6mb
S0pb t t t t Ll } } } a } } } } } } } }
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5 MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Sn119(y,3n)Sn116 -22753.06 keV
May 2018

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 50-Sn-119 50-Sn-120 50-Sn-122 >>
<< 50-Sn-119 MT17 (y,3n) MT4 (y,n) or MT5 (Sn119 production) MT16 (y,2n) >>
Sn120 (y,n) or Sn119 production log-log Sn120 (y,n) or Sn119 production lin-log
=== ENDF/B-VIIL.O i B EEEERRARA i i I i i i === ENDF/B-VIILO I TTTTTTTT7000 I I I I I I
500 mb4--- JENDL/PD-2016 * -—- JENDL/PD-2016 *
=== TENDL-2017 * === TENDL-2017 *
X H.Utsunomiya+ 2011 300mbq [ H.Utsunomiya+ 2011 &
X V.V.Varlamov+ 2009 X V.V.Varlamov+ 2009 g
4+ V.V.Varlamov+ 2009 <+ V.V.Varlamov+ 2009
100 mb
50 mbT
200 mb
10 mb
5mbT
£ g
=3 [%3
] H
g 1mbT g 100 mb
o o
500 ub 1
100 pbt
50 ub+ 0b
10 bt M
5pbT I | | I i I I I | | | | | | | |
1MeV 25 MeV 5 MeV ‘ 10 I\‘AeV 25 MeV 50 MeV ‘ 100 ‘Me\/ 1MeV 25 MeV 5 I\)IeV ‘ 10 MeV 25 I\‘/IeV 50 MeV ‘ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Sn120(y,n)Sn119 -9104.82 keV

May 2018

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 50-Sn-119

50-Sn-120

50-Sn-122 >>

<< MT4 (y,n)

MT16 (y,2n) or MT5 (Sn118 production)

MT17 (y,3n) >>

Sn120 (y,2n) or Sn118 production log-log

Sn120 (y,2n) or Sn118 production lin-log

- =~ ENDF/B-VIIL.O - =~ ENDF/B-VIIL.O
- -~ JENDL/PD-2016 - -~ JENDL/PD-2016
- =~ TENDL-2017 * 120 mb{- -~ TENDL-2017*
* V.V.Varlamov+ 2009 *  V.V.Varlamov+ 2009 ®
100mbq ®  V.V.varlamov+ 2009 ®  V.V.Varlamov+ 2009
5 V.V.Varlamov+ 2003 110mb4 50 V.V.varlamov+ 2003 e
X V.V.Varlamov+ 2003 X V.V.Varlamov+ 2003
|+ Adlepretre+ 1974 +  Alepretre+ 1974
50 mb 100 mb+
.
90 mb+ .
80 mb-+
10mb+ -
70mb .
c c
S S
2 smol ]
g " 8 eomvt e
'] ] o
g H AN
= = K e®
S S s0mbt
i
40mbt = O
RSS2
1mb LI §-”.1
1 P e ¥t
30mb E : w%z% by
.
500 pbt ! s
20mb+ lo Y
o ol
1 =%
10mb+ =
E: ~
e
100 b
; ; ; ; ! ! ; ; -10mb ; ; } ! ! ! } ;
1Mev 25MeV 5 MeV 10 MeV 25 MeV 50 MeV 100 MeV 1 MeV 2.5 MeV 5 MeV 10 MeV 25 MeV/ 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Sn120(y,2n)Sn118 -15588.33 keV

May 2018

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 50-Sn-119

50-Sn-120

50-Sn-124 >>

<< MT16 (y,2n)

MT17 (y,3n) or MT5 (Sn117 production)

50-Sn-122 MT4 (y,n) >>

Sn120 (y,3n) or Sn117 production log-log

=== ENDF/B-VIIL.O
=== JENDL/PD-2016 *
=== TENDL-2017 *

X S.C.Fultz+ 1969

10mbT

5mbT

Cross section

Tmb T

500 bt

Sn120 (y,3n) or Sn117 production lin-log
E——— — : .
- -~ JENDL/PD-2016 *

20mbq- -~ TENDL-2017 *
X S.C.Fultz+ 1969

18 mb T
16 mb*:
14 mb’:
12 mb*:

10mbt

Cross section

1 MeV 2.5MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

1 MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV

Incident energy

100 MeV

Reaction

Q-Value

Sn120(y,3n)Sn117

-24914.75 keV

May 2018

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 50-Sn-120

50-Sn-122

50-Sn-124 >>

<< 50-Sn-120 MT17 (y,3n)

MT4 (y,n) or MT5 (Sn121 production)

MT16 (y,2n) >>

Sn122 (y,n) or Sn121 production log-log

Sn122 (y,n) or Sn121 production lin-log

- -~ ENDF/B-VIILO - -~ ENDF/B-VIILO
500 mbq - -~ JENDL/PD-2016 * 300 mb{--~ JENDL/PD-2016 *
- -~ TENDL-2017* - -~ TENDL-2017*
K H.Utsunomiya+ 2011 X H.Utsunomiya+ 2011
X V.V.Varlamov+ 2009 X V.V.Varlamov+ 2009
+  V.V.Varlamov+ 2009 +  V.V.Varlamov+ 2009
100 mb1
50 mbT
200 mb+ £
R
w4
10mbt [
i
5mbT 3 1,
c c H ¥
S S 1 3
° o i H
@ @ £
$ 2 1oomb A
o 1mb ] mbT u <
S 5 i
500 b+ g i
I
100 - & s
wil Nl
50 b 0b ' Y s s
v e ?ﬁgtb
e
+y *
10 bt 4 e
5ubT
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Sn122(y,n)Sn121 -8815.32 keV

May 2018

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 50-Sn-120

50-Sn-122

50-Sn-124 >>

MT16 (y,2n) or MT5 (Sn120 production)

50-Sn-124 MT4 (y,n) >>

<< MT4 (y,n)

Sn122 (y,2n) or Sn120 production log-log

Sn122 (y,2n) or Sn120 production lin-log

250 mb - __ " ENDF/B-VIILO ——- ENDF/B-VIILO
- -~ JENDL/PD-2016 140 mb - -~ JENDL/PD-2016
- -~ TENDL-2017* ——- TENDL-2017*
X V.V.Varlamov+ 2009 N X V.V.Varlamov+ 2009
| +  Vv.v.varlamov+ 2009 130mb1 4 V.V.Varlamov+ 2009
100 mb
4 ’,’* 120 mb
50 mbT ',:t
i Mombt
¥
2mb | 100mb -
xy
90 mb T -
10 mb b +
1 80mb+ i SR
5 5 s
= SmbT = ik o
] L S 70mbt i e
@ 13 i -
2 ? I
& 25mot & eombt i
5] 5] i
50 mbT ; H
1mbt I
is 40mbT i
5
500 pb- 30mb+ it
250 pb+ 20mb i
10mbT i
b
100 ub 1 i
u | 0b +
S0ubT | | | | | | | | 0mb 1 1 1 1 1 1 1
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Sn122(y,2n)Sn120 -14985.53 keV

May 2018

Incident gammas



OECD NEA Data Bank

50-Sn-124

JANIS Book

51-Sb-121 >>
MT16 (y,2n) >>

MT4 (y,n) or MT5 (Sn123 production)

<< 50-Sn-122
<< 50-Sn-122 MT16 (y,2n)

Sn124 (y,n) or Sn123 production lin-log

Sn124 (y,n) or Sn123 production log-log
1p4-=- ENDF/B-VIILO I R EEREREEEEA I I I I I I 300 mb4 ==~ ENDF/B-VIILO
- == JENDL/PD-2016 * === JENDL/PD-2016 *
=== TENDL-2017 * === TENDL-2017 *
X H.Utsunomiya+ 2011 XI  H.Utsunomiya+ 2011 +
X V.V.Varlamov+ 2009 X V.V.Varlamov+ 2009 by
100mb{ +  V.V.Varlamov+ 2009 +  V.V.Varlamov+ 2009 ;}
i
i
A
10mbt ¥4
200 mb 243
1mbT §
o
1
i
M
g7 s i
o ® 100 mb+ i
2 1 2 4
& 10 8 i
o © ;-%
&
1ubT lg'
100 nbt 0b L
10 nb+
1nbT
| | | | L | | 100 mbE i i ! ! ! i i
1Mev 25MeV 5 MeV 10 MeV 25 MeV 50 MeV 100 MeV 1 MeV 2.5 MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Sn124(y,n)Sn123 -8489.12 keV

May 2018

Incident gammas



OECD NEA Data Bank JANIS Book

<< 50-Sn-122 50-Sn-124 53-1-127 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (Sn122 production) MT17 (y,3n) >>
Sn124 (y,2n) or Sn122 production log-log Sn124 (y,2n) or Sn122 production lin-log
250 mb4{ = —~- ENDF/B-VIIL.O I i i I EEREREEEEE i i I i i I EEEREREAAEA i 160 mb{ === ENDF/B-VIIL.O i i i IR REREEEEL i i i i i I ERERRAEEE
- == JENDL/PD-2016 === JENDL/PD-2016
=== TENDL-2017 * === TENDL-2017 *
% V.V.Varlamov+ 2009 %  V.V.Varlamov+ 2009 ®
®  V.V.Varlamov+ 2009 ®  V.V.Varlamov+ 2009 .
100mb4 [ V.V.Varlamov+ 2003 140mb4 B V.V.Varlamov+ 2003
X V.V.Varlamov+ 2003 X V.V.Varlamov+ 2003
1 +  Alepretre+ 1974 +  Alepretre+ 1974
50 mbT
120 mb
25mbT
100 mb
10mbT
c T c
2 2 sombT
§ 5mbT §
2 2
o o
§ 25mbp S eombt
1mb: 40mb+
500 bt
20mb1
250 b1
0b
100 pb+
1MeV 25 MeV 5 MeV ‘ 10 I\‘AeV 25 l\)IeV 50 MeV ‘ 100 ‘Me\/ 1MeV 25 MeV 5 I\)IeV ‘ 10 MeV 25 Mev 50 MeV ‘ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Sn124(y,2n)Sn122 -14435.33 keV

May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 50-Sn-120

50-Sn-124

53-1-127 >>

<< MT16 (y,2n)

MT17 (y,3n) or MT5 (Sn121 production)

51-Sb-121 MT4 (y,n) >>

Sn124 (y,3n) or Sn121 production log-log

ENDF/B-VIIL.O
JENDL/PD-2016 *
TENDL-2017 *

X S.C.Fultz+ 1969

10mb

5mbT

1mbT

Cross section

500 bt

100 pb -

50 b+

ENDF/B-VIIL.O
JENDL/PD-2016 *
TENDL-2017 *

X S.C.Fultz+ 1969

20 mb+

18mbT
16 mb’:
14 rnb—:
12 mb’:

10 mb

Cross section

Sn124 (y,3n) or Sn121 production lin-log

x
gt e x
A X

* 1x x
x oo
x

x X

1 MeV 2.5MeV

5MeV 10 MeV 25 MeV 50 MeV

Incident energy

100 MeV 2.5MeV

5MeV 10 MeV 25 MeV

Incident energy

50 MeV 100 MeV

Reaction

Q-Value

Sn124(y,3n)Sn121

-23250.65 keV

May 2018

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 50-Sn-124

51-Sb-121

51-Sb-123 >>

<< 50-Sn-124 MT17 (y,3n)

MT4 (y,n) or MT5 (Sb120 production)

51-Sb-123 MT4 (y,n) >>

Sb121 (y,n) or Sb120 production log-log

Sb121 (y,n) or Sb120 production lin-log

— -~ ENDF/B-VIILO ——- ENDF/B-VIILO
— -~ JENDL/PD-2016* 700 mb - - - JENDL/PD-2016 *
10—~ TENDL-2017* — -~ TENDL-2017*
X GE.Coote+ 1961 I X G.E.Coote+ 1961 ot
500mbq{ + L.Katz+ 1951 + 650 mb{ 4  L.Katz+ 1951
600 mbt +
100 mbt- 550 mb--
50 mbT 500 mb1
¥
450 mb1
10mb- 400 mbt
c c +
2 smbt )
g S as0mbt
] 0
2 ?
8 8 300mbt
o o
1mb + F2
250 mbT g,, x\.
500 bt i
200 mb B
150 mb ‘.'
100 pb+-
100 mb
50 pb 1
50mb1
0b
10pbt
5ubb | | | | | | | | -50mb I I I I I I
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 5MeV 10 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Sb121(y,n)Sb120 -9251.92 keV
May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 51-Sb-121

51-Sb-123

53-1-127 >>

<< 51-Sb-121 MT4 (y,n) MT4 (y,n) or MT5 (Sb122 production)

53-1-127 MT4 (y,n) >>

Sb123 (y,n) or Sb122 production log-log

- -~ ENDF/B-VIILO

- -~ JENDL/PD-2016 *
500mbq -~~~ TENDL-2017*

X LKatz+ 1951

100 mb1

50 mb1

10 mb

Cross section

100 b

50 bt

10 pbt

5ubT

=== ENDF/B-VIIL.O
=== JENDL/PD-2016 *
=== TENDL-2017 *

X L.Katz+ 1951

300 mb

200 mb

Cross section

100 mb-

1 MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV

Incident energy

Sb123 (y,n) or Sb122 production lin-log

1MeV 2.5MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

Reaction

Q-Value

Sb123(y,n)Sb122

-8962.52 keV

May 2018

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 51-Sb-123

53-1-127

53-1-129 >>

<< 51-Sb-123 MT4 (y,n)

MT4 (y,n) or MT5 (1126 production)

MT16 (y,2n) >>

1127 (y,n) or 1126 production log-log

- -~ ENDF/B-VIILO
500 mb{--- JENDL/PD-2016
- -~ TENDL-2017*
X V.V.Varlamov+ 2006

100 mb+

50 mbT

10 mb

Cross section

500 b+

100 b+

50 b+

10 b+

5 b

Cross section

1 MeV 2.5MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

1127 (y,n) or 1126 production lin-log

=== ENDF/B-VIIL.O
=== JENDL/PD-2016
=== TENDL-2017 *

X V.V.Varlamov+ 2006

300 mb

200 mbT

100 mb-

1MeV 2.5MeV 5MeV

10 MeV 25 MeV 50 MeV

Incident energy

100 MeV

Reaction

Q-Value

1127(y,n)I126

-9144.32 keV

May 2018

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 50-Sn-124 53-1-127 55-Cs-133 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (1125 production) MT17 (y,3n) >>
1127 (y,2n) or 1125 production log-log 1127 (y,2n) or 1125 production lin-log
=== ENDF/B-VIIL.O TTTTTTTITT00 I I I I I I === ENDF/B-VII.O TTTTTTITITTTTd I I I I I
- == JENDL/PD-2016 === JENDL/PD-2016
100 mb{ - -~ TENDL-2017 * === TENDL-2017 *
A V.V.Varlamov+ 2006 80mb] A  V.V.Varlamov+ 2006
% V.V.Varlamov+ 2003 ¥ V.V.Varlamov+ 2003
@  V.V.Varlamov+ 2003 ) V.V.Varlamov+ 2003
50mb1 7 R.P.Rassool+ 1989 1 RP.Rassool+ 1989
X R.P.Rassool+ 1989 X R.P.Rassool+ 1989
4 B.LBerman+ 1987 70mb1 1 B.LBerman+ 1987
60 mb1
10mb
50mbT
5mbT
c c
8 8
° © 40mbT
] H
2 2
8 s
[5) © 30mbT
1mb
20mb+ f
500 b+
10mb+
J A @
4 a
b B
5
100 pb+ 5
-10mbT
50 yb 1 1 1 1 1 1 1 1 | | | | | | |
1MeV 2.5MeV 5MeV 10 MeV 25MeV 50 MeV 100 MeV 1MeV 2.5 MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV

Incident energy

Incident energy

Reaction

Q-Value

1127(y,2n)I125

-16289.43 keV

May 2018

Incident gammas




OECD NEA Data Bank JANIS Book

<< 50-Sn-124 53-1-127 55-Cs-133 >>
<< MT16 (y,2n) MT17 (y,3n) or MT5 (1124 production) 53-1-129 MT4 (y,n) >>
1127 (y,3n) or 1124 production log-log 1127 (y,3n) or 1124 production lin-log
- =~ ENDF/B-VIIL.O I T T AN R R T T I T T N N S L N R T - =~ ENDF/B-VIIL.O T T TTTTTTTTT7TH T T I T T T
- -~ JENDL/PD-2016 - -~ JENDL/PD-2016
- =~ TENDL-2017 * - =~ TENDL-2017 *
X V.V.Varlamov+ 2006 X V.V.Varlamov+ 2006 4
10mbd + RBergere+ 1969 12mb1 Y RBergere+ 1969
N *
Smb 10mb+
b
H 8mb
Tmb
.§ .§ 6 mb
g0 g
® 500 bt @
s I 8
S + S 4mpd
2mb
100 pb
5ot ] e e I . I e e R
-2mbT i
1MeV 25 ;MeV 5 h)leV ‘ 10 l\‘/\e\/ 25 l\‘ﬂe\/ 50 I\‘/IeV ‘ 100 MeV 1MeV 25 Me\/ 5 h)\ev ‘ 10 MeV 25 MeV 50 l\‘ﬂe\/ ‘ 100 MeV
Incident energy Incident energy
Reaction Q-Value
1127(y,3n)I124 -25832.25 keV

May 2018 Incident gammas




OECD NEA Data Bank JANIS Book

<< 53-1-127 53-1-129 56-Ba-130 >>
<< 53-1-127 MT17 (y,3n) MT4 (y,n) or MT5 (1128 production) 55-Cs-133 MT16 (y,2n) >>

=== ENDF/B-VIILO === ENDF/B-VIIL.O
500 mb4{ -~~~ JENDL/PD-2016 === JENDL/PD-2016
=== TENDL-2017 * TENDL-2017 *

X J.Magill+ 2003 X J.Magill+ 2003

1129 (y,n) or 1128 production log-log 1129 (y,n) or 1128 production lin-log

300 mb
100 mb1

50 mbT

10 mb
200 mb1

Cross section
Cross section

500 bt

100 mb-

100 b+

50 pb 1

10+ E 0b

5pbT

1 MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV

Incident energy Incident energy

Reaction Q-Value
1129(y,n)I128 -8839.32 keV

May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 53-1-127

55-Cs-133

60-Nd-142 >>

<< 53-1-129 MT4 (y,n)

MT16 (y,2n) or MT5 (Cs131 production)

MT17 (y,3n) >>

Cs133 (y,2n) or Cs131 production log-log

Cs133 (y,2n) or Cs131 production lin-log

- -~ ENDF/B-VIILO 100mby{- -~ ENDF/B-VIILO
- -~ JENDL/PD-2016 - -~ JENDL/PD-2016
- -~ TENDL-2017* - -~ TENDL-2017 *
100mb ™ vy Variamov+ 2003 % V.V.Varlamov+ 2003
+  V.V.Varlamov+ 2003 - V.V.Varlamov+ 2003
50 mbT
10mb1
c c
2 5mb 2
o o
] ]
2 2
< <4
o (5}
1mb-
500 ub 1
0b
100 ub
1MeV 25 MeV 5 MeV ‘ 10 I\‘AeV 25 MeV 50 MeV 100 ‘Me\/ 1MeV 25 MeV 5 I\)IeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Cs133(y,2n)Cs131 -16154.57 keV
May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 53-1-127

55-Cs-133

56-Ba-138 >>

<< MT16 (y,2n)

MT17 (y,3n) or MT5 (Cs130 production)

56-Ba-130 MT4 (y,n) >>

Cs133 (y,3n) or Cs130 production log-log

Cs133 (y,3n) or Cs130 production lin-log

- -~ ENDF/B-VIILO 12mb - -~ ENDF/B-VIILO
- -~ JENDL/PD-2016 * - -~ JENDL/PD-2016 *
- -~ TENDL-2017* - -~ TENDL-2017*
10mp X BLBerman+ 1969 11 mbd X BLBerman+ 1969
Smb - 10mbT
9mb
25mb
8 mb
1mb
7 mb1
c c
S 500pbT k)
£ 5 6mb
] ]
g 20wt 8 s5mod
o (%)
4mb
100 b+
1 3mb
50 ub 1
2mb
25ubT
1mb
10pbT O O O 0 8 OO AU O O EN TE E EERE en
5pb i i i i i i i Amb I I I I I I
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Cs133(y,3n)Cs130 -25384.88 keV
May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 53-1-129

56-Ba-130

56-Ba-132 >>

<< 55-Cs-133 MT17 (y,3n)

MT4 (y,n) or MT5 (Ba129 production)

56-Ba-132 MT4 (y,n) >>

Ba130 (y,n) or Ba129 production log-log

=== JENDL/PD-2016
500 mbq{ - -~ TENDL-2017 *

100 mb1

50 mbT

10mb

Computed function

500 bt

100 b+

50 bt

10 bt

Ba130 (y,n) or Ba129 production lin-log

=== JENDL/PD-2016
=== TENDL-2017 *

300 mb

200 mb

Computed function

100 mb 1

0bt

100 keV 500 keV

1MeV 5MeV

Incident energy

10 MeV

50 MeV

100 MeV

100 keV

500 keV

1 MeV

5MeV 10 MeV

Incident energy

50 MeV 100 MeV

Reaction

Q-Value

Ba130(y,n)Ba129

-10270.02 keV

May 2018

Incident gammas




OECD NEA Data Bank JANIS Book

<< 56-Ba-130 56-Ba-132 56-Ba-134 >>

<< 56-Ba-130 MT4 (y,n) MT4 (y,n) or MT5 (Ba131 production) 56-Ba-134 MT4 (y,n) >>

Ba132 (y,n) or Ba131 production log-log Ba132 (y,n) or Ba131 production lin-log
| el T TTTTTTIOIA T T T PTTTITOTTAMIT mmeme [T T T 7T

100 mb1

300 mb

10mbT

100 bt
200 mb+

10 bt

Computed function
Computed function

1 bt
100 nb1 100 mb+-
10nb

1nbT

100 po+ i 0b

10 pb t t t t t t t t t t t t t t t t
1MeV 2.5 MeV 5MeV/ 10 MeV 25 MeV 50 MeV 100 MeV 1 MeV 25 MeV 5MeV 10 MeV/ 25 MeV 50 MeV 100 MeV

Incident energy Incident energy

Reaction Q-Value

Ba132(y,n)Ba131 -9822.42 keV

May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 56-Ba-132

56-Ba-134

56-Ba-136 >>

<< 56-Ba-132 MT4 (y,n)

MT4 (y,n) or MT5 (Ba133 production)

56-Ba-136 MT4 (y,n) >>

- -~ JENDL/PD-2016
10b9- -~ TENDL-2017*

100 mb1

10mbT

100 pb+

10 pbt

1ubT

Computed function

100 nbT

10nb

1nb

100 po+

10 pbt

1pbT

100 fo-

Ba134 (y,n) or Ba133 production log-log

Computed function

1 MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV

Incident energy

100 MeV

Ba134 (y,n) or Ba133 production lin-log

2b___ jenoLpD2016
- -~ TENDL-2017*

Obt

1MeV 2.5MeV 5MeV 10 MeV 25 MeV

Incident energy

50 MeV

100 MeV

Reaction

Q-Value

Ba134(y,n)Ba133

-9467.77 keV

May 2018

Incident gammas




OECD NEA Data Bank JANIS Book

<< 56-Ba-134 56-Ba-136 56-Ba-138 >>
<< 56-Ba-134 MT4 (y,n) MT4 (y,n) or MT5 (Ba135 production) 56-Ba-138 MT4 (y,n) >>

Ba136 (y,n) or Ba135 production log-log Ba136 (y,n) or Ba135 production lin-log
B T T T inmnERiiiiiiii =1 1 11

=== TENDL-2017 *
ol 400 mb

100 mb+

50 mbT
300 mb

10 mb

200 mb1

Computed function
Computed function

500 bt

100 mb+
100 pb

50 b+

obt St

10 bt

SubE } } } } } } } } } } } } } } } }
1MeV 25MeV 5 Mev 10 MeV 25 Mev 50 Mev 100 MeV 1MeV 25MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV

Incident energy Incident energy

Reaction Q-Value
Ba136(y,n)Ba135 -9107.75 keV

May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 56-Ba-136

56-Ba-138

57-La-139 >>

<< 56-Ba-136 MT4 (y,n)

MT4 (y,n) or MT5 (Ba137 production)

MT17 (y,3n) >>

Ba138 (y,n) or Ba137 production log-log

1b1--- JENDLPD-2016
=== TENDL-2017 *
500 mb- S.N.Beljaev+ 1991

100 mb+

50 mbT

10 mb

Cross section

100 bt

50 pb1

10 b+

5ubT

=== JENDL/PD-2016
=== TENDL-2017 *
S.N.Beljaev+ 1991

400 mb

300 mb

200 mb

Cross section

100 mb-

0bt

1 MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV

Incident energy

Ba138 (y,n) or Ba137 production lin-log

1MeV

2.5MeV

5MeV

10 MeV 25 MeV

Incident energy

50 MeV

100 MeV

Reaction

Q-Value

Ba138(y,n)Ba137

-8611.73 keV

May 2018

Incident gammas




OECD NEA Data

Bank

JANIS Book

<< 55-Cs-133

56-Ba-138

57-La-139 >>

<< MT4 (y,n)

MT17 (y,3n) or MT5 (Ba135 production)

57-La-139 MT4 (y,n) >>

Ba138 (y,3n) or Ba135 production log-log

Ba138 (y,3n) or Ba135 production lin-log

- -~ JENDLIPD-2016 - -~ JENDLIPD-2016
——- TENDL-2017* 12mby__ - TENDL-2017*
X B.LBerman+ 1970 X B.L.Berman+ 1970
1ombT 11 mb+
5mb- 5 10mb+
9mb x
Tmbp 7mb
H c xf
S L : k3 :
S 500ubt x G 6mb ;
» L : » :
2 ; 2 "
< ; ©  5mb ;
S i S -
: 4mb
A
100 ub’; i 3 mb- x
sop | 2mb|
L i “\:_
1mb
0b+ )"é( >>>>>>>>>>>>>>
10w I I I I i I I I Ambt \ \ \ \ \ \ \
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Ba138(y,3n)Ba135 -24625.10 keV
May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 56-Ba-138

57-La-139

58-Ce-140 >>

<< 56-Ba-138 MT17 (y,3n)

MT4 (y,n) or MT5 (La138 production)

MT17 (y,3n) >>

La139 (y,n) or La138 production log-log

1p4==- JENDLPD-2016
- -~ TENDL-2017*
X H.Utsunomiya+ 2006

500 by S.N.Beljaev+ 1991

100 mb+ £
50 mb+ #

10mb

1mbT

500 bt

Cross section

100 b+
50 bt

10pbt
5pbT

1ub

500 nb

- -~ JENDL/PD-2016
- - - TENDL-2017*
X H.Utsunomiya+ 20
S.N.Beljaev+ 1991

06

400 mb

300 mb

200 mbT

Cross section

100 mb1

0bt

La139 (y,n) or La138 production lin-log

1 MeV 2.5MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV 1MeV

2.5MeV

5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

Reaction

Q-Value

La139(y,n)La138

-8777.92 keV

May 2018

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 56-Ba-138

57-La-139

59-Pr-141 >>

<< MT4 (y,n)

MT17 (y,3n) or MT5 (La136 production)

58-Ce-140 MT4 (y,n) >>

La139 (y,3n) or La136 production log-log

La139 (y,3n) or La136 production lin-log

=== JENDL/PD-2016 === JENDL/PD-2016
=== TENDL-2017 * === TENDL-2017 *
X R.Bergere+ 1968
10mbt % 12mbt
)‘,‘
5mbt 10mbT
8mb|
: :
2 ki 2 6mb i !
g fmbT o 2 ; i
] “ H 1z “' e ‘l
@ 1 @ H— \
o L i < «
© S0t © amby
2mb
;
%
0bt xi """"
100 b+
i 2mbt
50 bt
1MeV 25Mev 5 Mev TV 25Mev 50Mev " 100Mev 1MeV 25Mev 5 MoV 10Mev 25Mev 50 Mev " 00Mev
Incident energy Incident energy
Reaction Q-Value
La139(y,3n)La136 -25402.55 keV
May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 57-La-139

58-Ce-140

58-Ce-142 >>

<< 57-La-139 MT17 (y,3n)

MT4 (y,n) or MT5 (Ce139 production)

58-Ce-142 MT4 (y,n) >>

Ce140 (y,n) or Ce139 production log-log

- -~ JENDL/PD-2016
- - TENDL-2017*
1b S.N.Beljaev+ 1991

100 mb1

10 mb

100 o+

10 ub1

1 bt

Cross section

100 nb1

10nb

1nbT

100 po+

10 pbt

1pbT

100 fo

Ce140 (y,n) or Ce139 production lin-log

=== JENDL/PD-2016
=== TENDL-2017 *
S.N.Beljaev+ 1991

Cross section

400 mb

300 mb

200 mb1

100 mb-

0bt

1 MeV 2.5MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

1MeV

2.5MeV 5MeV 10 MeV 25 MeV

Incident energy

50 MeV

100 MeV

Reaction

Q-Value

Ce140(y,n)Ce139

-9200.52 keV

May 2018

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 58-Ce-140

58-Ce-142

59-Pr-141 >>

<< 58-Ce-140 MT4 (y,n)

MT4 (y,n) or MT5 (Ce141 production)

59-Pr-141 MT4 (y,n) >>

Ce142 (y,n) or Ce141 production log-log

Ce142 (y,n) or Ce141 production lin-log

500 mp{ ==~ JENDLPD-2016 il - -~ JENDL/PD-2016
M7 _ - TENDL-2017* - -~ TENDL-2017*
X ASauerwein+ 2014 260mbq X  A.Sauerwein+ 2014
240 mb1
100 mb1
220 mb
50 mbT
200 mb1
180 mb
10 mb+ xf
5mb] { 160 mb T
c c
2 £ 140mbt
=3 [%3
3 o
n 1z
3 1mby @ 120mb
< <4
o (%)
500 pb- 100 mb
80mb T
100 b1 60 mb+
50 pb1
! 40 mb1
2mbt £
10pb 5
u 0b+ 7
5ubT
n n n n n n n n .20 mb n n n n n n n
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Ce142(y,n)Ce141 -7168.02 keV
May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 58-Ce-142

59-Pr-141

60-Nd-142 >>

<< 58-Ce-142 MT4 (y,n)

MT4 (y,n) or MT5 (Pr140 production)

MT17 (y,3n) >>

Pr141 (y,n) or Pr140 production log-log

Pr141 (y,n) or Pr140 production lin-log

T EnorBvino - -~ ENDF/B-VIILO
- -~ JENDL/PD-2016 - -~ JENDL/PD-2016
500 mb{ - -~ TENDL-2017* 400 mb === TENDL-2017*
> H.Utsunomiya+ 2006 > H.Utsunomiya+ 2006
S.N.Beljaev+ 1991 S.N.Beljaev+ 1991
¥  RE.Sund+ 1970 %  RE.Sund+ 1970
®  B.C.Cook+ 1966 ®  B.C.Cook+ 1966
X B.C.Cook+ 1966 X B.C.Cook+ 1966
100mb{ X  W.E.DelBianco+ 1962 X W.E.Del Bianco+ 1962
+  G.E.Coote+ 1961 +  G.E.Coote+ 1961
50 mbT 300 mb
10mbT
c c
S 5Smbr o
B S 200 mb
3 o
n 1z
3 1]
13 7]
< <4
o (5}
1mbT
500 b+
100 mb-
v d
oo
e
100 pbt ﬁ#‘
R0
50 b *-‘? .
0b -
10 b
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Pr141(y,n)Pr140 -9396.72 keV

May 2018

Incident gammas




OECD NEA Data Bank JANIS Book

<< 57-La-139 59-Pr-141 63-Eu-153 >>
<< MT4 (y,n) MT17 (y,3n) or MT5 (Pr138 production) 60-Nd-142 MT4 (y,n) >>
Pr141 (y,3n) or Pr138 production log-log Pr141 (y,3n) or Pr138 production lin-log
- —-  ENDF/B-VIILO I T T TTTTTTT770TT I I I T T T TTTT7I7T000 I 18mb1___ ENDF/B-VIILO i R A S A S A i i i T
- == JENDL/PD-2016 * - == JENDL/PD-2016 *
=== TENDL-2017 * === TENDL-2017 *
X V.V.Varlamov+ 2017 X V.V.Varlamov+ 2017 +
<+ R.L.Bramblett+ 1966 16 mb{ -+ R.L.Bramblett+ 1966
10mbt+
Smb 14mbT
12mb1
1mbt &
i 10mbT +
o 500pbT - L
g 8 ¥
=3 [%3
& & 8mb i
s s
o o
100 ub*i 6 mb
50 b1
4 mb
10pbT 2mb
SpubT 0b
| | | | | i | | | -2mbT I I I I I I I I
1MeV 25 ;MeV 5 h)leV ‘ 10 I\‘Ae\/ 25 I\‘Ae\/ 50 I\‘/IeV ‘ 100 MeV 1MeV 25 Me\/ 5 h)\ev ‘ 10 ll/leV 25 MeV 50 I\‘Ae\/ ‘ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Pr141(y,3n)Pr138 -27098.35 keV

May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 59-Pr-141

60-Nd-142

60-Nd-143 >>

<< 59-Pr-141 MT17 (y,3n)

MT4 (y,n) or MT5 (Nd141 production)

MT16 (y,2n) >>

Nd142 (y,n) or Nd141 production log-log

1b{---

500 mb-|

JENDL/PD-2016
TENDL-2017 *
C.T.Angell+ 2012
S.N.Beljaev+ 1991

100 mb+

50 mb1

10 mb

Cross section

100 b+

50 b+

10 b+

5ubT

Cross section

100 keV

500 keV

1MeV 5MeV 10 MeV

Incident energy

50 MeV

100 MeV

JENDL/PD-2016
TENDL-2017 *
C.T.Angell+ 2012
S.N.Beljaev+ 1991

400 mb1

300 mb

200 mb1

100 mb1-

0bt

Nd142 (y,n) or Nd141 production lin-log

100 keV

500 keV

1 MeV

5MeV

Incident energy

10 MeV

50 MeV 100 MeV

Reaction

Q-Value

Nd142(y,n)Nd141

-9828.22 keV

May 2018

Incident gammas




OECD NEA Data Bank JANIS Book

<< 55-Cs-133 60-Nd-142 60-Nd-143 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (Nd140 production) 60-Nd-143 MT4 (y,n) >>
Nd142 (y,2n) or Nd140 production log-log Nd142 (y,2n) or Nd140 production lin-log
- -~ JENDL/PD-2016 i i I =TT i i i I =TT i i i I =TT - -~ JENDL/PD-2016 I i I T 1711 i i i I T 1711 i
50mbq{_ -~ TENDL-2017* ——- TENDL-2017* .
X P.Carlos+ 1971 N X P.Carlos+ 1971 i
30mbT
10 mbT
5 mb*: \:\
5 i'\ S 2mt
5 5
1mbt
r 10mb1
500 ubt
ob T R b
100 pb -
100 keV' 500?keV 1 N]eV 5 l\;IeV 10 lzlleV 50 If/leV 100 ;VIeV 100 keV 500?keV 1 l\;leV 5 N;eV 10 I:/IeV 50 l:/leV 100 ;\Aev
Incident energy Incident energy
Reaction Q-Value
Nd142(y,2n)Nd140 -17838.53 keV

May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 60-Nd-142

60-Nd-143

60-Nd-144 >>

<< 60-Nd-142 MT16 (y,2n)

MT4 (y,n) or MT5 (Nd142 production)

MT16 (y,2n) >>

Nd143 (y,n) or Nd142 production log-log

Nd143 (y,n) or Nd142 production lin-log

1b7--- JENDLPD-2016 - -~ JENDL/PD-2016
- -~ TENDL-2017* - -~ TENDL-2017*
500mbd X H-TNyhus+ 2015 X H-T.Nyhus+ 2015
400 mb1
100 mb1
50 mbT
i 300mb+
¥
10mbt &
c c
2 5mbo 2
=3 [%3
] H
o @ 200mbt
< <4
S S
1mb-
500 bt
100 mb
100 pb
50 b+
ObT
10pbT | | - | | | | | | | | |
100 keV 500‘ke\/ 1 MeV 5 h)leV 10 l\‘/IeV 50 MSV 100 ‘MeV 100 keV 500‘keV 1 l\)leV 5 l\)IeV 10 l\‘/\e\/ 50 MEV 100 Mev
Incident energy Incident energy
Reaction Q-Value
Nd143(y,n)Nd142 -6123.52 keV
May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 60-Nd-142

60-Nd-143

60-Nd-144 >>

<< MT4 (y,n)

MT16 (y,2n) or MT5 (Nd141 production)

60-Nd-144 MT4 (y,n) >>

Nd143 (y,2n) or Nd141 production log-log

Nd143 (y,2n) or Nd141 production lin-log

100mb{ ="~ JENDL/PD-2016 I 70 mb4{ ==~ JENDL/PD-2016 I
=== TENDL-2017 * === TENDL-2017 *
X P.Carlos+ 1971 X P.Carlos+ 1971
65 mb
50mb T 3
] 60mbt
4 55mb+-
. \‘ 50 mb+
10mo ¥ 45mbt
Smb 40mbT
c c r
S S
3 £ 3Bmbt
] H L
3 1]
8 g mbr
o o r
25mbt+
1mb F
20mb T
500 b+ 15mbt
10 mb+
5mb
N
100pb 1 0b4 TeeeesllllIIIizizizzzozzeceeao-d
| | | | | | -5mbT I I I I I
100 keV 500 keV 1 MeV 5MeV 10 MeV 50 MeV 100 MeV 100 keV 500 keV 1MeV 5 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Nd143(y,2n)Nd141 -15951.73 keV
May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 60-Nd-143

60-Nd-144

60-Nd-145 >>

<< 60-Nd-143 MT16 (y,2n)

MT4 (y,n) or MT5 (Nd143 production)

MT16 (y,2n) >>

Nd144 (y,n) or Nd143 production log-log

=== JENDL/PD-2016
=== TENDL-2017 *
X H.-T.Nyhus+ 2015

500 mb-|

100 mb+

50 mbT

10 mb

Cross section

500 bt

100 b+

50 bt

10 b+

5ubT

=== JENDL/PD-2016
=== TENDL-2017 *

X H-TNyhus+ 2015

Nd144 (y,n) or Nd143 production lin-log

300 mb

200 mb

Cross section

100 mb-

0bt

1 MeV 2.5MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV 1MeV

2.5MeV 5MeV

10 MeV 25 MeV

Incident energy

50 MeV

100 MeV

Reaction

Q-Value

Nd144(y,n)Nd143

-7817.12 keV

May 2018

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 60-Nd-143 60-Nd-144 60-Nd-145 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (Nd142 production) 60-Nd-145 MT4 (y,n) >>
Nd144 (y,2n) or Nd142 production log-log Nd144 (y,2n) or Nd142 production lin-log
- == JENDL/PD-2016 i B EEEERRARA i i I i i B A A RN === JENDL/PD-2016 I TTTTTTTT707000 I I I I I T 1771
=== TENDL-2017 * === TENDL-2017 *
X P.Carlos+ 1971 X P.Carlos+ 1971
100 mb b
50 mbT ;‘.‘v
10mo 100 mb- %
.‘g 5mb g
§ 5
1mb-
B
500 ub 1 ).
0bt T A e e o e e e 1 A B
100 pbt
1MeV 25 ;VIeV 5 N;eV ? 10 I:AeV 25 l\“/IeV 50 ;vleV ? 100 ;vle\/ 1MeV 25 ;\/IeV 5 I\;IeV ? 10 !:lleV 25 I:/IeV 50 I;IeV 100 ;\/IeV

Incident energy

Incident energy

Reaction

Q-Value

Nd144(y,2n)Nd142

-13940.63 keV

May 2018

Incident gammas



OECD NEA Data Bank JANIS Book

<< 60-Nd-144 60-Nd-145 60-Nd-146 >>
<< 60-Nd-144 MT16 (y,2n) MT4 (y,n) or MT5 (Nd144 production) MT16 (y,2n) >>
Nd145 (y,n) or Nd144 production log-log Nd145 (y,n) or Nd144 production lin-log
500mbq__ - JENDL/PD-2016 i S S S S A S S S S A AR i i i S T S I i - -~ JENDL/PD-2016 I r T T T T T T TTITIre i i I N
=== TENDL-2017 * === TENDL-2017 *
X H-T.Nyhus+ 2015 ) 220mby % H.-T.Nyhus+ 2015
100 mbT 200 mb+
50 mbT 180 mb
; & x 160 mb+
10 mb ; N
140 mb
5mbT
.§ x § 120 b+
% 1 mb- % 100 mb
S S
500 b 80 mb+
60 mb1- ,f
/
100 o+ 47
40mb
50 pb 1
20mb+ T
10T obt o L ek
S t t t t t t t t -20 b+ t t t t t t t t
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Nd145(y,n)Nd144 -5755.22 keV

May 2018 Incident gammas




OECD NEA Data Bank JANIS Book

<< 60-Nd-144 60-Nd-145 60-Nd-146 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (Nd143 production) 60-Nd-146 MT4 (y,n) >>

Nd145 (y,2n) or Nd143 production log-log Nd145 (y,2n) or Nd143 production lin-log
- == JENDL/PD-2016 I I I TTTTTTTITT00 I I I I I TTTTTT7T707T I === JENDL/PD-2016 I I I TTTTTTTT7000 I I I I I T

250mb -~ TENDL-2017 * - -~ TENDL-2017*
X P.Carlos+ 1971 X P.Carlos+ 1971

100 mb1

50 mb1

25 mb+ it

10mbT i 100 mb+

Cross section
Cross section

500 pb+

250 pbt

100 pot obt *

50 b s . s : s s s s N N + + + + + +
1 MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV

Incident energy Incident energy

Reaction Q-Value
Nd145(y,2n)Nd143 -13572.33 keV

May 2018 Incident gammas




OECD NEA Data

Bank

JANIS Book

<< 60-Nd-145

60-Nd-146 60-Nd-148 >>

<< 60-Nd-145 MT16 (y,2n)

MT4 (y,n) or MT5 (Nd145 production) MT16 (y,2n) >>

Nd146 (y,n) or Nd145 production log-log

Nd146 (y,n) or Nd145 production lin-log

- -~ JENDL/PD-2016
500 mb{ ==~ TENDL-2017 *
X H-T.Nyhus+ 2015

100 mb1

50 mbT

10 mb

Cross section

100 b+

50 bt

10 b+

5pbT

- -~ JENDL/PD-2016
- -~ TENDL-2017*
300 mb1_X__H-T-Nyhus+ 2015

200 mb1

Cross section

100 mb-

0b+ S T

1 MeV

2.5MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV

Incident energy

Reaction

Q-Value

Nd146(y,n)Nd145

-7565.32 keV

May 2018

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 60-Nd-145

60-Nd-146

60-Nd-148 >>

<< MT4 (y,n)

MT16 (y,2n) or MT5 (Nd144 production)

60-Nd-148 MT4 (y,n) >>

Nd146 (y,2n) or Nd144 production log-log

Nd146 (y,2n) or Nd144 production lin-log

- -~ JENDL/PD-2016 - -~ JENDL/PD-2016
250 mbd === TENDL-2017* --- TENDL2017*
X P.Carlos+ 1971 X P.Carlos+ 1971
180 mb-1
100 mb+
1 160 mb+
50mbt g
i 140 mb .
2%Bmbt
120 b+
10mbt
$ T % § 100mbt
S 5mb ; 3 i
) ! 7] i
H % i
5 25mb g wmr :
g0 mbT
1mb %
1 4
500 pb+ 40mbt+
4
250 bt 20mb+ ,,
i .
100 b1+ 0b+ e
Soub } ; } ! ! ! ; ; ; ; ; ! ; ;
1MeV 25MeV 5MeV 10 Mev 25 MeV 50 MeV 100 MeV. 1MeV 25MeV 5MeV 10 Mev 25 MeV 50 MeV 100 MeV/
Incident energy Incident energy
Reaction Q-Value
Nd146(y,2n)Nd144 -13320.53 keV
May 2018 Incident gammas




OECD NEA Data Bank JANIS Book

<< 60-Nd-146 60-Nd-148 62-Sm-144 >>
<< 60-Nd-146 MT16 (y,2n) MT4 (y,n) or MT5 (Nd147 production) MT16 (y,2n) >>

Nd148 (y,n) or Nd147 production log-log Nd148 (y,n) or Nd147 production lin-log
1bq--- JENDL/PD-2016 ' ! trn T ' ' ' T ' ' ' T === JENDL/PD-2016 i T i i i I TTT1T i

=== TENDL-2017 * === TENDL-2017 *
500mbq{ X  H.-T.Nyhus+2015 X H.-T.Nyhus+ 2015

100 mb1

50 mbt+ s 300mbT

10mbT

200 mb1
1mbt

500 pb+

Cross section
Cross section

100 b

50 ub+
100 mb-

10 bt

5pbT i

1 bt i 0bt
500 bt i

100 keV 500 keV 1MeV 5MeV 10 MeV 50 MeV 100 MeV 100 keV 500 keV 1 MeV 5MeV 10 MeV 50 MeV 100 MeV

Incident energy Incident energy

Reaction Q-Value
Nd148(y,n)Nd147 -7332.52 keV

May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 60-Nd-146

60-Nd-148

60-Nd-150 >>

<< MT4 (y,n)

MT16 (y,2n) or MT5 (Nd146 production)

60-Nd-150 MT16 (y,2n) >>

Nd148 (y,2n) or Nd146 production log-log

Nd148 (y,2n) or Nd146 production lin-log

- == JENDL/PD-2016 I === JENDL/PD-2016 [
=== TENDL-2017 * === TENDL-2017 *
250 mb1{ X P.Carlos+ 1971 220mb4{_ X P.Carlos+ 1971
f A
- ‘3‘- 200 mb+ x
100 mbT ook
4 « kY
H 180 mb-
50 mb T
; 160 b+
25mbt+ 1
140 mbt- t
10 mb+ ; i
c : c %
2 T 4 £ 120mb T i
=3 H [*] "
& smb ; H
3 H 1]
g g 100 mb
© 25mb i ©
i 80mbT
Tmb-- 60 mb
500 pb+ 40mb+
250 pb 20mb+ :
1 5 S U )
100 pb 0b B
+ + + + + + -20mb+ + + + + + +
100 keV 500 keV 1 MeV 5MeV 10 MeV 50 MeV 100 MeV 100 keV 500 keV 1MeV 5MeV 10 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Nd148(y,2n)Nd146 -12624.63 keV
May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 60-Nd-148

60-Nd-150

62-Sm-144 >>

<< 60-Nd-148 MT16 (y,2n)

MT16 (y,2n) or MT5 (Nd148 production)

62-Sm-144 MT4 (y,n) >>

Nd150 (y,2n) or Nd148 production log-log

Nd150 (y,2n) or Nd148 production lin-log

500 mb . "
- == JENDL/PD-2016 === JENDL/PD-2016
=== TENDL-2017 * === TENDL-2017 *
X P.Carlos+ 1971 240 mb{ X P.Carlos+ 1971
220 mbt
100 mb+
200 mbt+
50 mb+
180 mb+
160 mb+
g 10mbr . MombT
2 k]
3 B
8 smb 2 120mbt
$ 3
S S 100 mbt
N 80 mb+
1mb-
60 mb+
500 b+
40mbT
20mbt
100 pb+ oo+
50 pb . . . } . : 20mb ! ! : : t :
100 keV/ 500 keV/ 1 MeV 5 MeV 10 MeV 50 MeV 100 MeV 100 keV 500 keV/ 1MeV 5MeV 10 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Nd150(y,2n)Nd148 -12413.93 keV
May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 60-Nd-148

62-Sm-144

62-Sm-147 >>

<< 60-Nd-150 MT16 (y,2n)

MT4 (y,n) or MT5 (Sm143 production)

MT16 (y,2n) >>

Sm144 (y,n) or Sm143 production log-log

Sm144 (y,n) or Sm143 production lin-log

- -~ ENDF/B-VIILO - -~ ENDF/B-VIILO
- -~ JENDL/PD-2016 * - -~ JENDL/PD-2016 *
500 mb{ ==~ TENDL-2017 * 400 mb - -~ TENDL-2017 *
X D.M.Filipescu+ 2014 X D.M.Filipescu+ 2014
100 mb1
50mb - 300mb
10mbT
s s
s 5mb k=
8 8 200mot
2 2
< <4
o (%)
1mb-
500 b+
100 mb
100 pb1
50 ub1
0b
1MeV 25 MeV 5 MeV ‘ 10 I\‘AeV 25 MeV 50 MeV 100 ‘Me\/ 1MeV 25 MeV 5 I\)IeV 10 MeV 25 Mev 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Sm144(y,n)Sm143 -10519.72 keV
May 2018 Incident gammas




OECD NEA Data Bank JANIS Book

<< 60-Nd-150 62-Sm-144 62-Sm-148 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (Sm142 production) 62-Sm-147 MT4 (y,n) >>
Sm144 (y,2n) or Sm142 production log-log Sm144 (y,2n) or Sm142 production lin-log
50mb1 - -~ ENDF/B-VIILO — T i i — Tt i - =~ ENDF/B-VIILO r T T T rrrrrrrrTd ! ! rrrrrTT
=== JENDL/PD-2016 === JENDL/PD-2016
=== TENDL-2017 * === TENDL-2017 *
X P.Carlos+ 1974 x(_‘ X P.Carlos+ 1974
30mbT
10mb
5mb*:
20mb T
5 5
1mbj
- 10mbt
500 pb+
0b ol
100 pb
1MeV 25 :\/IeV 5 N}eV ? 10 I:Ae\/ 25 I:Ae\/ 50 If/leV ? 100 ;VIeV 1MeV 25 ;\Ae\/ 5 I\;\ev ? 10 l:/leV 25 V:ﬂeV 50 I:Ae\/ ? 100 ;\/IeV
Incident energy Incident energy
Reaction Q-Value
Sm144(y,2n)Sm142 -19121.03 keV

May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 62-Sm-144

62-Sm-147

62-Sm-148 >>

<< 62-Sm-144 MT16 (y,2n)

MT4 (y,n) or MT5 (Sm146 production)

62-Sm-148 MT4 (y,n) >>

Sm147 (y,n) or Sm146 production log-log

——— ENDF/B-VIILO
— -~ JENDL/PD-2016
500 mb - - TENDL-2017 *

X D.MFilipescu+ 2014

100 mb+

50 mbT

10mb

Cross section

500 bt

100 b+

50 b+

10 b+

5 b

=== ENDF/B-VIIL.O
=== JENDL/PD-2016
=== TENDL-2017 *

X D.MFilipescu+ 2014

300 mb

200 mb

Cross section

100 mb1

1 MeV 2.5MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

Sm147 (y,n) or Sm146 production lin-log

1MeV 2.5MeV 5MeV

10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

Reaction

Q-Value

Sm147(y,n)Sm146

-6341.32 keV

May 2018

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 62-Sm-147

62-Sm-148

62-Sm-149 >>

<< 62-Sm-147 MT4 (y,n)

MT4 (y,n) or MT5 (Sm147 production)

MT16 (y,2n) >>

Sm148 (y,n) or Sm147 production log-log

=== ENDF/B-VIILO
=== JENDL/PD-2016
=== TENDL-2017 *

X D.MFilipescu+ 2014

500 mb-|

100 mb1

50 mbT

10mb

Cross section

500 bt

100 b

50 bt

10 b+

5pbT

=== ENDF/B-VIIL.O

=== JENDL/PD-2016

=== TENDL-2017 *
X D.MFilipescu+ 2014 H

300 mb

200 mb1

Cross section

100 mb-

Sm148 (y,n) or Sm147 production lin-log

1 MeV 2.5MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV

Incident energy

100 MeV

Reaction

Q-Value

Sm148(y,n)Sm147

-8141.42 keV

May 2018

Incident gammas




OECD NEA Data Bank JANIS Book
<< 62-Sm-144 62-Sm-148 62-Sm-150 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (Sm146 production) 62-Sm-149 MT4 (y,n) >>
Sm148 (y,2n) or Sm146 production log-log Sm148 (y,2n) or Sm146 production lin-log
mw | GRS L e e B e e R
=== TENDL-2017 * === TENDL-2017 *
X P.Carlos+ 1974 X P.Carlos+ 1974
100 mb+ 140 b+
50 mbT
120 mb
25mbT
100 mb
10mb+
% Smb ‘;i 80mbT
g 25mb g
© © 60 mb1
1mb-
40 mbT
500 bt
250 b1 20mbt
100 po - ] s e e e o e A B AR e ey
S0ub t t } t } } } } } } } } }
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Sm148(y,2n)Sm146 -14482.73 keV
May 2018 Incident gammas




OECD NEA Data Bank JANIS Book

<< 62-Sm-148 62-Sm-149 62-Sm-150 >>
<< 62-Sm-148 MT16 (y,2n) MT4 (y,n) or MT5 (Sm148 production) 62-Sm-150 MT4 (y,n) >>

Sm149 (y,n) or Sm148 production log-log Sm149 (y,n) or Sm148 production lin-log
-—- ENDF/B-VILO : - I ——— —— T . . ——

500 mb4{ -~~~ JENDL/PD-2016 === JENDL/PD-2016
=== TENDL-2017 * === TENDL-2017 *

X D.MFilipescu+ 2014 X D.MFilipescu+ 2014

300 mb1
100 mb1

50 mbT

10 mb
200 mb

Cross section
Cross section

100 mb-

100 b

50 b+

A b 0b
101

SubE t t
1Mev 25 Mev 5Mev

10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV

Incident energy Incident energy

Reaction Q-Value
Sm149(y,n)Sm148 -5870.32 keV

May 2018 Incident gammas




OECD NEA Data Bank JANIS Book

<< 62-Sm-149 62-Sm-150 62-Sm-152 >>
<< 62-Sm-149 MT4 (y,n) MT4 (y,n) or MT5 (Sm149 production) MT16 (y,2n) >>

Sm150 (y,n) or Sm149 production log-log Sm150 (y,n) or Sm149 production lin-log

- -~ ENDF/B-VIILO 300 mb{--- ENDF/B-VIILO
500mb - -~ JENDL/PD-2016 JENDL/PD-2016

=== TENDL-2017 * === TENDL-2017 *
X D.MFilipescu+ 2014 X D.MFilipescu+ 2014

100 mb+

50 mbT

200mbT
10 mb-

Cross section
Cross section

500 pbt
100 mb+

100 b+

50 bt

10pb+ 0b ¥

5ubT

1 MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV

Incident energy Incident energy

Reaction Q-Value
Sm150(y,n)Sm149 -7986.72 keV

May 2018 Incident gammas




OECD NEA Data Bank JANIS Book

<< 62-Sm-148 62-Sm-150 62-Sm-152 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (Sm148 production) 62-Sm-152 MT4 (y,n) >>
Sm150 (y,2n) or Sm148 production log-log Sm150 (y,2n) or Sm148 production lin-log
=== ENDF/B-VIIL.O I I I TTTTTTTITT00 I I I I I TTTTTT7T707T I 200 mbq - -~ ENDF/B-VIILO ! ' ' T ' ' ! ' ' T
- == JENDL/PD-2016 === JENDL/PD-2016
=== TENDL-2017 * === TENDL-2017 *
X P.Carlos+ 1974 X P.Carlos+ 1974 i
100 mb+ X
50 mbT
10mbT
.g 5mb "('E, 100 mb
5 5
1mb-
500 bt
100 pbt
S0ubT ob % =5 .
1MeV 25 ;VIeV 5 N“IeV ? 10 I:AeV 25 l:/leV 50 ILIeV ? 100 ;\Aev 1MeV 25 ;\/IeV 5 I\;IeV ? 10 !:/IeV 25 I:/IeV 50 If/leV ? 100 ;\/IeV
Incident energy Incident energy
Reaction Q-Value
Sm150(y,2n)Sm148 -13857.03 keV

May 2018 Incident gammas




OECD NEA Data Bank

62-Sm-152

JANIS Book

62-Sm-154 >>
MT16 (y,2n) >>

<< 62-Sm-150

MT4 (y,n) or MT5 (Sm151 production)

<< 62-Sm-150 MT16 (y,2n)

Sm152 (y,n) or Sm151 production lin-log

Sm152 (y,n) or Sm151 production log-log
——— — . —— E—
500 mb-| - == JENDL/PD-2016 === JENDL/PD-2016
- - TENDL-2017 * 260 mbq{ - -~ TENDL-2017 *
X D.M.Filipescu+ 2014 X D.M Filipescu+ 2014
+  K.Y.Hara+ 2007 <+ K.Y.Hara+ 2007
240 mbF
100 mb+
220mbT i
50 mb+ i
200mbt I
i
g
180 mb- it
10 mb+ i
smot 160 mb+ i
< < ,!l"‘
2 2 140mbt i
o ° #H
o @ I
] 0 ,".
[ @ 120 mb+ :
9 1mb a [
4 g Ii
o o N
500 bt 100 mb+ i
#
80mb+ #
‘,‘lé“
100 b+ 60 mb+ 4
S0pbT 40mbt q"
20mb *
X/
10 bt ob
5pbT
n n n n n n n n .20 mb" n n n n n n
1Mev 25MeV 5 MeV 10 MeV 25 MeV 50 MeV 100 MeV 1 MeV 2.5 MeV 5 MeV 10 MeV 25 MeV/ 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Sm152(y,n)Sm151 -8257.72 keV

May 2018

Incident gammas



OECD NEA Data Bank JANIS Book
<< 62-Sm-150 62-Sm-152 62-Sm-154 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (Sm150 production) 62-Sm-154 MT4 (y,n) >>
Sm152 (y,2n) or Sm150 production log-log Sm152 (y,2n) or Sm150 production lin-log
- =~ ENDF/B-VIIL.O T T T T TTTT7TTT0T0 T T I T T T - =~ ENDF/B-VIIL.O T T TTTTTTTTTT7TH T T I T T IR
- -~ JENDL/PD-2016 - -~ JENDL/PD-2016
- =~ TENDL-2017 * - -~ TENDL-2017 *
X P.Carlos+ 1974 200mb % p.carlos+ 1974
100 mbt- 180 mb+-
Somor 160 mb
140 mb
10 mb+
120 mb
.§ 5mb- §
§ § 100 mb
8 g 80 mb
1mb-
60 mb1
500 bt
40mb+
20mbT
100 pbt
50 ub1 0b
; ; ; : ; ; -20mb ; ; ; ; ; ; ;
1MeV 2.5MeV 5MeV 10 MeV 25MeV 50 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Sm152(y,2n)Sm150 -13854.13 keV
May 2018 Incident gammas




OECD NEA Data Bank JANIS Book

<< 62-Sm-152 62-Sm-154 63-Eu-153 >>
<< 62-Sm-152 MT16 (y,2n) MT4 (y,n) or MT5 (Sm153 production) MT16 (y,2n) >>
Sm154 (y,n) or Sm153 production log-log Sm154 (y,n) or Sm153 production lin-log
somo 22 SorELe o |
=== TENDL-2017 * mb === TENDL-2017 *
X D.M.Filipescu+ 2014 X D.M Filipescu+ 2014
240 mb
100 mb
220 mb T
50 mb1
200 mb
180 mb
10 mb
5 mb- 160 mb-
s S tombt
=3 [%3
] ]
@ 1mb- 3 120 mb1
o o
500 b © toomoe
80mbT
100 ub 1 60 mb 1
50 pb 1
40 mb+
20mbT
10 b+
0b
5ubT
| | | | | | | | -20mb 1 1 1 1 1 1 1 1
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Sm154(y,n)Sm153 -7966.72 keV

May 2018 Incident gammas




OECD NEA Data Bank JANIS Book
<< 62-Sm-152 62-Sm-154 65-Th-159 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (Sm152 production) 63-Eu-153 MT4 (y,n) >>
Sm154 (y,2n) or Sm152 production log-log Sm154 (y,2n) or Sm152 production lin-log
=== ENDF/B-VIIL.O I I TTTTTTTITT00 I I I I I T === ENDF/B-VIILO I I TTTTTTTT7000 I I I I I T
- == JENDL/PD-2016 200 mb - -~ JENDL/PD-2016
=== TENDL-2017 * === TENDL-2017 *
X P.Carlos+ 1974 X P.Carlos+ 1974
180 mb
100 mb1
50 mb- 160 mb+
140 mb
10 mb- 120 mb
§ smot s
] S 100mbT
§ g 80mbT
1mbT
60 mb
500 ub 1
40 mb+
100} 20 mb1
50 pb 1 0b
1MeV 25 ;VIeV 5 N“IeV ? 10 I:AeV 25 l\“/IeV 50 ILIeV 100 ;\Aev -20 III1bMeV 25 ;\/IeV 5 I\;IeV 10 r:nev 25 I:/IeV 50 I;IeV 100 ;\/IeV
Incident energy Incident energy
Reaction Q-Value
Sm154(y,2n)Sm152 -13835.13 keV
May 2018 Incident gammas




OECD NEA Data Bank JANIS Book

<< 62-Sm-154 63-Eu-153 64-Gd-160 >>
<< 62-Sm-154 MT16 (y,2n) MT4 (y,n) or MT5 (Eu152 production) MT17 (y,3n) >>
Eu153 (y,n) or Eu152 production log-log Eu153 (y,n) or Eu152 production lin-log
e ——++ ——+H R RN |
100 mb1
50 mbT
300 mb
10 mb
8 smoT 8
';% % 200mb
§. 1mb- ‘é.
£ £
O 500 b ]
100 mb
100 pbt
50 ub1
10 ub ob+
5ubT
100 keV 500?ke\/ 1 N;eV 5 N;eV 10 l\“/IeV 50 I;IeV 100 ;VIeV 100 keV 500?keV 1 I\;IeV 5 I\;IeV 10 I:Ae\/ 50 lzlle\/ 100 ;\Aev
Incident energy Incident energy
Reaction Q-Value
Eu153(y,n)Eu152 -8550.22 keV

May 2018 Incident gammas




OECD NEA Data Bank JANIS Book

<< 59-Pr-141 63-Eu-153 64-Gd-160 >>
<< MT4 (y,n) MT17 (y,3n) or MT5 (Eu150 production) 64-Gd-160 MT4 (y,n) >>
Eu153 (y,3n) or Eu150 production log-log Eu153 (y,3n) or Eu150 production lin-log
=== JENDL/PD-2016 i I TTITT i i i I T T T i i i I T TTTT === JENDL/PD-2016 I I TTTT] I I I I TTTT] I
=== TENDL-2017 * === TENDL-2017 *
X B.L.Berman+ 1969 X B.L.Berman+ 1969
10mb+ ik
5mb*: : ]
s tmot \‘ij g fomoy
Z 500 ub’: g
s ‘ 5
100 pbt
50 ub—:
0bt ’ T,
10pbF t t t t t t - t t t t t t
100 keV' 500 keV 1MeV 5MeV 10 MeV 50 MeV 100 MeV 100 keV 500 keV 1MeV 5MeV 10 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Eu153(y,3n)Eu150 -22788.25 keV

May 2018 Incident gammas




OECD NEA Data Bank JANIS Book

<< 63-Eu-153 64-Gd-160 73-Ta-181 >>
<< 63-Eu-153 MT17 (y,3n) MT4 (y,n) or MT5 (Gd159 production) MT17 (y,3n) >>

Gd160 (y,n) or Gd159 production log-log Gd160 (y,n) or Gd159 production lin-log
- == JENDL/PD-2016 = T T i i I i i nnREREEE i I I T TTTTTTT7000 I I I I T

500 mb - -~ - TENDL-2017 *
X F.Dreyer+ 1972

=== JENDL/PD-2016
300 mb{ === TENDL-2017 *
X F.Dreyer+ 1972

100 mb+

50 mbT

200mb+ i
0mbt i

Cross section
Cross section

100 mb-

100 pb

50 bt

10 ub1

5ubT

1 MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV

Incident energy Incident energy

Reaction Q-Value
Gd160(y,n)Gd159 -7451.42 keV

May 2018 Incident gammas




OECD NEA Data Bank JANIS Book

<< 63-Eu-153 64-Gd-160 65-Tb-159 >>
<< MT4 (y,n) MT17 (y,3n) or MT5 (Gd157 production) MT28 (y,n+p) >>
Gd160 (y,3n) or Gd157 production log-log Gd160 (y,3n) or Gd157 production lin-log
- -~ JENDL/PD-2016 I T T TTTTTTT7TTT000 T T I T T T T TTTT7TTT0T0 T 24 mb-| - -~ JENDL/PD-2016 i i i RN i i i i i i i
- =~ TENDL-2017 * - =~ TENDL-2017 *
X B.L.Berman+ 1969 X B.L.Berman+ 1969
22mbt
20 mb*: :
10mbt
r 18mb1
5 mb*: 16 mb*: ><
14 mb*:
'g "('E, 12mbT xx
i 8mb T x
500 ubt+
I 6mb-{ x
4mb+ xk
2mb
100 b 0b
t t t t t t t t 2mb t t t t t t t t
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5 MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Gd160(y,3n)Gd157 -21332.05 keV
May 2018

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 30-Zn-64

64-Gd-160

<< MT17 (y,3n)

MT28 (y,n+p) or MT5 (Eu158 production)

MT103 (y,p) >>

Gd160 (y,n+p) or Eu158 production log-log

=== JENDL/PD-2016
=== TENDL-2017 *

100mbY ™" £ preyers 1972

10pbT
100 nb1

1nbT
10pbT
100 fb1

1fo1
0.01fb1

E4 bt

Cross section

1E-6foT
1E-8fbT
1E-10 o
1E-12fb
1E-14 o
1E-16 o
1E-18 o

1E-20 fo

1E-22 b

Cross section

1MeV 2.5MeV 5 MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

Gd160 (y,n+p) or Eu158 production lin-log

=== JENDL/PD-2016
=== TENDL-2017 *
X

5mbT

1 MeV

2.5MeV

5MeV

10 MeV

Incident energy

25 MeV 50 MeV 100 MeV

Reaction

Q-Value

Gd160(y,d)Eu158

-13821.62 keV

Gd160(y,n+p)Eu158

-16046.19 keV

May 2018

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 46-Pd-108

64-Gd-160

<< MT28 (y,n+p)

MT103 (y,p) or MT5 (Eu159 production)

65-Tb-159 MT16 (y,2n) >>

Gd160 (y,p) or Eu159 production log-log

- -~ JENDL/PD-2016
100 mb]--- TENDL-2017 *
tomb L F.Dreyer+ 1972
1mbT
100 ub 1
10pbT
1pbT
100 nb1
10nb
1nbT
100 pb+
10pbt
1pbt
100 fo 1
10T
11
01
0.01fb
0.001fb
1E-4 b1
1E-5fb
1E-6 b1
1E-7 b1
1E-8fbT
1E-9fb T

Cross section

. XW

7 mb

=== JENDL/PD-2016
=== TENDL-2017 *

Cross section

Gd160 (y,p) or Eu159 production lin-log

| | s i
1 MeV 2.5MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

1 MeV

2.5MeV

5MeV

10 MeV

Incident energy

25 MeV 50 MeV 100 MeV

Reaction

Q-Value

Gd160(y,p)Eu159

-9186.87 keV

May 2018

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 62-Sm-154

65-Th-159

67-Ho-165 >>

<< 64-Gd-160 MT103 (y,p)

MT16 (y,2n) or MT5 (Tb157 production)

MT17 (y,3n) >>

Tb159 (y,2n) or Tb157 production log-log

Tb159 (y,2n) or Tb157 production lin-log

- -~ ENDF/B-VIILO - -~ ENDF/B-VIILO
- -~ JENDL/PD-2016 - -~ JENDL/PD-2016
- -~ TENDL-2017* - -~ TENDL-2017*
X V.V.Varlamov+ 2003 X V.V.Varlamov+ 2003
- V.V.Varlamov+ 2003 140mb{ -+  V.V.varlamov+ 2003
100 mb
50 mbT 120 mb1
4
100 mb
10mb
< b <
.g .g 80mb T
8 smbt 2
n 1z
2 2
< <4
S R S gombT
Tmb 40mb+
500 b+ +
20mbT
ObT
100 ub
100 keV 500‘ke\/ 1 MeV 5 MeV 10 MeV 50 MeV 100 MeV 100 keV 500‘keV 1 I\)IeV 5 I\)IeV 10 l\‘/\e\/ 50 ll/le\/ 100 Me\/
Incident energy Incident energy
Reaction Q-Value
Tb159(y,2n)Tb157 -14911.43 keV
May 2018 Incident gammas




OECD NEA Data Bank JANIS Book

<< 64-Gd-160 65-Th-159 67-Ho-165 >>
<< MT16 (y,2n) MT17 (y,3n) or MT5 (Tb156 production) 67-Ho-165 MT16 (y,2n) >>
Tb159 (y,3n) or Tb156 production log-log Tb159 (y,3n) or Tb156 production lin-log
50mb1 - -~ ENDF/B-VIILO — i i — i i — 1 - =~ ENDF/B-VIILO T T T ‘ ‘ T T ‘
- == JENDL/PD-2016 * - == JENDL/PD-2016 *
- -~ TENDL-2017* 22mb{ ==~ TENDL-2017 *
X V.V.Varlamov+ 2017 );(&‘ X V.V.Varlamov+ 2017 >;
+  R.Bergere+ 1968 o +  R.Bergere+ 1968 o
10mbT 20mbf x
Smb 18mbT x4
16 mbT !
TmbT 14mbT -
500 pb+
c c 12mbT
=3 [%3
] & 1ombt
% 100 bt 2
o I o
(&) o 8 mb
50 b1
6 mb
10pb T 4mbT
Spubt 2mb
0b-
T 2mbt »
500 b
+ + + + + + -4 mb1 + + + + + +
100 keV 500 keV 1MeV 5MeV 10 MeV 50 MeV 100 MeV 100 keV 500 keV 1MeV 5MeV 10 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Tb159(y,3n)Tb156 -23655.55 keV

May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 65-Th-159 67-Ho-165 68-Er-166 >>
<< 65-Th-159 MT17 (y,3n) MT16 (y,2n) or MT5 (Ho163 production) MT17 (y,3n) >>
Ho165 (y,2n) or Ho163 production log-log Ho165 (y,2n) or Ho163 production lin-log
=== ENDF/B-VIIL.O i T T T T TTTTTTT i i I i i T 1 === ENDF/B-VIILO I TTTTTTTT7000 I I I I I T
- == JENDL/PD-2016 * === JENDL/PD-2016 *
=== TENDL-2017 * === TENDL-2017 *
®  V.V.Varlamov+ 2003 180mbq @  V.V.Varlamov+ 2003 *¢
4 V.V.Varlamov+ 2003 04 V.V.Varlamov+ 2003 %
X B.l.Goryachev+ 1976 X B.l.Goryachev+ 1976
100mb] +  P.Axel+ 1966 +  P.Axel+ 1966
160 mb-
50 mbT
140 mb
120 mb
- 10mb+ -
2 £ 100mbT
=3 [%3
$ smbt &
g S sombt
o o
60 mb1
1mbt
40 mb1
500 bt
20mbT
0b
100 b+
1MeV 25 MeV 5 MeV ‘ 10 I\‘AeV 25 l\‘/IeV 50 MeV ‘ 100 ‘Me\/ 1MeV 25 MeV 5 I\)IeV ‘ 10 MeV 25 Mev 50 MeV ‘ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Ho165(y,2n)Ho163 -14663.63 keV

May 2018

Incident gammas




OECD NEA Data Bank JANIS Book
<< 65-Th-159 67-Ho-165 71-Lu-175 >>
<< MT16 (y,2n) MT17 (y,3n) or MT5 (Ho162 production) 68-Er-166 MT16 (y,2n) >>
Ho165 (y,3n) or Ho162 production log-log Ho165 (y,3n) or Ho162 production lin-log
— -~ ENDF/B-VIIL.O — i i I N i i 24mby___  EnDF/B-VIILO T i i i T T
- == JENDL/PD-2016 * - == JENDL/PD-2016 *
=== TENDL-2017 * === TENDL-2017 *
X B.LBerman+ 1969 22mb1 5 BL Berman+ 1969
+  R.Bergere+ 1968 +  R.Bergere+ 1968
20mb T .
10 mbt L ]
r 18mbT x
5 mb’E oo
14 mb—: ‘,r"’x
12 mb’: ,‘i&x
-g tmb g 10mbt
% 500 pb—: % 8 mb
S r S
6 mb 1
4 mb
100 pb+ 2mb
i 0b
50 b
I -2mbT .
-4 mb- +
10 pb + + + + + + + + Bmop + + + + + + +
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Ho165(y,3n)Ho162 -23071.25 keV
May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 67-Ho-165

68-Er-166

72-Hf-178 >>

<< 67-Ho-165 MT17 (y,3n)

MT16 (y,2n) or MT5 (Er164 production)

68-Er-170 MT107 (y,0) >>

Er166 (y,2n) or Er164 production log-log

Er166 (y,2n) or Er164 production lin-log

200 mb
- == JENDL/PD-2016 === JENDL/PD-2016
250 mb4 =~ TENDL-2017 * === TENDL-2017 *
X B.l.Goryachev+ 1976 X B.l.Goryachev+ 1976
180 mb+
100 mbt- %
+ : 160 mb1-
50mb T 1 %
i *
i 140 mb+ ¥
25mbT 4 L X
: X%
120mb x
10mbt i P
c 1 H <
S 3 £ 100mp
o H o
& SmbT i H
n * »
s i X S somb ]
S 25mb N S "
60 mb+ ;
1mbT o
so0pot 40mb+ 3
i
250 b1 20mb+ i
i
i —
100 pb 0bT
100 keV 500 keV 1 MeV 5MeV 10 MeV 50 MeV 100 MeV 100 keV 500 keV 1MeV 5MeV 10 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Er166(y,2n)Er164 -15126.63 keV
May 2018 Incident gammas




OECD NEA Data Bank JANIS Book

<< 41-Nb-93 68-Er-170
<< 68-Er-166 MT16 (y,2n) MT107 (y,a) or MT5 (Dy166 production) 71-Lu-175 MT17 (y,3n) >>
Er170 (y,a) or Dy166 production log-log Er170 (y,a) or Dy166 production lin-log
e i
o A D Antonout 1990 N 200 AD-Antonov+ 1990
10pbT
TpbT 180 pb+
100nor 160 ot
10nbT
oot ! 140 pot
c ooeey | c 120 pbt {»"ﬁ\,
£ 10pbT 2 .
§ 1pbT § 100 pb+
§ 100 o g
10b+ 80 pb 1
1T 60 pb
01 ‘
0.01b+ st
0.001fb 1 : 20 bt
1E-4TbT
ST 0b
1E-6fbT
10 keV 50 LeV 100?keV 500?keV 1 !\;IeV 5 I\;IeV 10 If/leV 50 I:Aev 100 ;vleV “ lﬁl keV 50 i(e\/ 100?keV 500?keV 1 h;e\/ 5 I\;IeV 10 ILIeV 50 I:Aev 100 ;vleV
Incident energy Incident energy
Reaction Q-Value
Er170(y,a)Dy166 49.48 keV
Er170(y,p+t)Dy166 -19764.38 keV
Er170(y,n+He3)Dy166 -20528.13 keV
Er170(y,2d)Dy166 -23797.04 keV
Er170(y,n+p+d)Dy166 -26021.61 keV
Er170(y,2n+2p)Dy166 -28246.18 keV

May 2018 Incident gammas




OECD NEA Data Bank JANIS Book
<< 67-Ho-165 71-Lu-175 73-Ta-181 >>
<< 68-Er-170 MT107 (y,a) MT17 (y,3n) or MT5 (Lu172 production) 72-Hf-178 MT16 (y,2n) >>
Lu175 (y,3n) or Lu172 production log-log Lu175 (y,3n) or Lu172 production lin-log
10mb H
[ ! 20mbT
5mb*: X
é 1mbT ] é 10mb T
500ub*: X
ont P S
100 pb T
50ub*: L
1MeV 25 :VIeV 5h;IeV ? WOI:Ae\/ 25 I:Ae\/ 50 I;IeV ? 100 ;VIeV 1MeV 25 ;\Ae\/ 5I\;\ev ? 10lzl|eV 25 !:/IeV 50 I:Ae\/ 100 ;\/IeV
Incident energy Incident energy
Reaction Q-Value
Lu175(y,3n)Lu172 -22643.45 keV
May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 68-Er-166

72-Hf-178

73-Ta-181 >>

<< 71-Lu-175 MT17 (y,3n)

MT16 (y,2n) or MT5 (Hf176 production)

73-Ta-181 MT4 (y,n) >>

Hf178 (y,2n) or Hf176 production log-log

Hf178 (y,2n) or Hf176 production lin-log

500mbT__ " jenpLpD-2016 --- JENDL/PD-2016
=== TENDL-2017 * 260 mbq -~ - TENDL-2017*
X B.l.Goryachev+ 1976 X B.l.Goryachev+ 1976
240 mbt+ ;
&
%
100 mo- o 20mbt £
50 mb+ 200 mbt+
180 mbt+
4 160 mb
10mo+ i
5 5 § 1ombT
5 i 8
o 5mb o 120mbt L
[ » x! x x
8 8 !
© © joomvt -1
400
80mb Pk
1 mb 5 "*
60 mb
500 b+
40mbt :
%
2mbt i
100 b obt '
50 yb 1 1 1 1 1 1 1 -20mb [ [ [ [ [ [ [
1Mev 25MeV 5 MeV 10 MeV 25 MeV 50 MeV 100 MeV 1 MeV 2.5 MeV 5 MeV 10 MeV 25 MeV/ 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Hf178(y,2n)Hf176 -14001.93 keV
May 2018 Incident gammas




OECD NEA Data Bank JANIS Book

<< 64-Gd-160 73-Ta-181 74-W-186 >>
<< 72-Hf-178 MT16 (y,2n) MT4 (y,n) or MT5 (Ta180 production) MT16 (y,2n) >>
Ta181 (y,n) or Ta180 production log-log Ta181 (y,n) or Ta180 production lin-log
WD’___ ENDF/B-VIILO ) i i i T T L L i i i i i T I I i === ENDF/B-VIILO A T T TT T T T T T T I T T T
500 mb- - ii:gt{;gﬁoj ¢ 400mbq~ "~ 4?;\1][;_/;3;270‘16
®  S.Goko+ 2006 ®  S.Goko+ 2006 -]
X H.Utsunomiya+ 2003 4  H.Utsunomiya+ 2003
X S.N.Belyaev+ 1985 X S.N.Belyaev+ 1985
+  LKatz+ 1951 +  LKatz+ 1951
100 mb1
50 mb
300 mb1
10 mb
e 5Smbr c
8 8
g § 0mor
o 1mb1 o
500 bt
100 mb
100 pbt
50 pb 1
10 bt S O U S [ S N "
Sub + + t + + + + + + + + + + + + +
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Ta181(y,n)Ta180 -7576.72 keV

May 2018 Incident gammas




OECD NEA Data Bank JANIS Book
<< 72-Hf-178 73-Ta-181 76-Os-186 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (Ta179 production) MT17 (y,3n) >>
Ta181 (y,2n) or Ta179 production log-log Ta181 (y,2n) or Ta179 production lin-log
500mb- -~ ENDF/B-VIILO T i i T — T T - -~ ENDF/B-VIILO I RRERREEEAEA I I I T T T T TTT7
- == JENDL/PD-2016 === JENDL/PD-2016
=== TENDL-2017 * 260 mb - -~ TENDL-2017 *
4 V.V.Varlamov+ 2003 04 V.V.Varlamov+ 2003 +
X V.V.Varlamov+ 2003 X V.V.Varlamov+ 2003
+  G.P.Antropov+ 1967 240mbq{ +  G.P.Antropov+ 1967
100 mbT- 200 mb+
Iy
50 mbT 200 mb
180 mb
160 mb-
< 10 mb <
K £ 140mbT
=3 [%3
S sSmbt 13
2 @ 120mbt
o o
o o
100 mb
Tmb- 80mbT
500 pb 60 mb+ %gi
%
40 mb sz
=
20mbT E
100 pbt ob
S0ubT I I I I I I I I 20 mbt { { { { { { { {
1MeV 25 MeV 5 MeV ‘ 10 I\‘AeV 25 MeV 50 MeV ‘ 100 ‘Me\/ 1MeV 25 MeV 5 I\)IeV ‘ 10 MeV 25 Mev 50 MeV ‘ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Ta181(y,2n)Ta179 -14224.43 keV
May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 71-Lu-175

73-Ta-181

74-W-186 >>

<< MT16 (y,2n)

MT17 (y,3n) or MT5 (Ta178 production)

MT18 (y,fission) >>

Ta181 (y,3n) or Ta178 production log-log

Ta181 (y,3n) or Ta178 production lin-log

- -~ ENDF/B-VIILO - -~ ENDF/B-VIILO
- -~ JENDL/PD-2016 * - -~ JENDL/PD-2016 *
- -~ TENDL-2017* 22mb{--~- TENDL-2017*
X RBergere+ 1968 X RBergere+ 1968
20mbT
10mb 18mb+
[ 16 mb
5mb+ i
14 mbT
12mbT
c c
2 k] r
§ § 10mb T
2 2
1 2 8 mb
© imbt ©
6mb |
500 pb 1 * 4 mb
2mb
0b
x %
-2mb X
100 yb+
[ -4 mb-
1MeV 25 ;MeV 5 h}leV ‘ 10 I\‘Ae\/ 25 I\‘Ae\/ 50 I\‘/IeV 100 MeV 1MeV 25 I‘\/b\/ 5 h)\eV 10 lllleV 25 MeV 50 I\‘Ae\/ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Ta181(y,3n)Ta178 -22055.55 keV
May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

73-Ta-181

74-W-182 >>

<< MT17 (y,3n)

MT18 (y.fission)

74-W-182 MT18 (y,fission) >>

Ta181 (y,fission) log-log

—— JENDL/PD-2016
——— TENDL-2017

M.L.Terranova+ 1998
M.L.Terranova+ 1996
O.AP.Tavares+ 1993
D.A.De Lima+ 1990

Ta181 (y,fission) lin-log

e ‘ ——r ———r
1mbq—— TENDL-2017
M.L.Terranova+ 1998
100 pb- M.L.Terranova+ 1996 90 pb-|
O.A.P.Tavares+ 1993
10 pb D.ADe Lima+ 1990
TubT 80 pb+
100 b+
1000
" 70pb+
1nbt
100pb T
60pbt
10pbt
s 7 5
H S s0ub
T 100bt £ sou
] ]
» 10 »
¢ 8 4ot
5 bt 5 O
01T
001m 0ot
1E3 DT
1E4 204t
1E5 M
1E6 T Tout
BT
1E8MHT
0b
1E9 DT
1EA0E | . . ! | :
1Mev 5MeV 10 Mev S0MeV 100 Mev 50MeV  1GeV 1Mev

May 2018
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10 MeV

50 MeV/

Incident energy

100 MeV
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OECD NEA Data Bank

JANIS Book

<< 73-Ta-181

74-W-182

79-Au-197 >>

<< 73-Ta-181 MT18 (y,fission)

MT18 (y.fission)

74-W-186 MT4 (y,n) >>

W182 (y,fission) lin-log

1mb-
100 b

—— JENDL/PD-2016
——— TENDL-2017

J.D.T.Arruda-Neto+ 1995

10 pb
1 ub
100 nb
10 nb
1nb
100 pb-|
10 pb-
1 pb
100 fb
10 b
1o
0.1b
0.01 b

Cross section

1E-3fb
1E-4 fb

W182 (y,fission) log-log

1E-5fb
1E-6 fb
1E-7 fb
1E-8 fb
1E-9fb
1E-10 fb

1E-11 fb

18 b

—— JENDL/PD-2016
——— TENDL-2017

J.D.T.Arruda-Neto+ 1995

16 pb T

14 pbt

12pb

10 pbt

b

Cross section

6ubT

4 b1

2ubT

1MeV

May 2018

2.5MeV

5MeV

10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

1MeV

2.5MeV

5MeV

10 MeV

Incident energy

25 MeV

50 MeV

100 MeV
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OECD NEA Data Bank

JANIS Book

<< 73-Ta-181

74-W-186

75-Re-187 >>

<< 74-W-182 MT18 (y,fission)

MT4 (y,n) or MT5 (W185 production) MT17 (y,3n) >>

W186 (y,n) or W185 production log-log

1b-{—— ENDF/B-VIIL.O
=== JENDL/PD-2016 *
=== TENDL-2017 *

500mb " Mohr+ 2004

100 mb+

50 mbT

10 mb

Cross section

100 b

50 bt

10 b+

5ubT

Cross section

400 mb1

300 mb

200 mb

100 mb-

W186 (y,n) or W185 production lin-log
—— ENDF/B-VIILO T T T T T T T ————
=== JENDL/PD-2016 *

=== TENDL-2017 *
X P.Mohr+ 2004

1 MeV 2.5MeV 5MeV 10 MeV 25 MeV

Incident energy

100 MeV

1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV

Incident energy

Reaction

Q-Value

W186(y,n)W185

-7192.22 keV

May 2018

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 73-Ta-181

74-W-186

76-0Os-188 >>

<< MT4 (y,n) MT17 (y,3n) or MT5 (W183 production) 75-Re-187 MT4 (y,n) >>
W186 (y,3n) or W183 production log-log W186 (y,3n) or W183 production lin-log
——— ENDF/B-VIIL.O i I EREREEEEE i i I i i i ——— ENDF/B-VIIL.O I TTTTTTIT7I7IT I I I I I I
50 mb{ -~~~ JENDL/PD-2016* 40 mbq{-~-~ JENDL/PD-2016 *
=== TENDL-2017 * === TENDL-2017 *
X V.V.Varlamov+ 2017 + X V.V.Varlamov+ 2017 +
<+ B.L.Berman+ 1969 <+ B.L.Berman+ 1969
10mb+ 30mb ’
5 mb*: i
& g
g ‘g, 20mbT
o o
1mbT
500 “bf 10mb+
1000+ ob s e
50 pb L + + + + + + + + + + + + +
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
W186(y,3n)W183 -20357.55 keV
May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 74-W-186

75-Re-187

76-0Os-188 >>

<< 74-W-186 MT17 (y,3n)

MT4 (y,n) or MT5 (Re186 production)

76-0Os-186 MT16 (y,2n) >>

Re187 (y,n) or Re186 production log-log

- -~ JENDL/PD-2016
- -~ TENDL-2017*
1bq X  T.Shizuma+ 2005

100 mb1

10mb

100 b+

10 pbt

1pubT

Cross section

100 nbT

10nb

1nb

100 po+

10pbT

1pbt

=== JENDL/PD-2016
=== TENDL-2017 *
X T.Shizuma+ 2005

Re187 (y,n) or Re186 production lin-log

500 mb

400 mb1

300 mb

Cross section

200 mb

100 mb-

0bt

1 MeV 2.5MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV 1MeV

2.5MeV 5MeV 10 MeV 25 MeV 50 MeV

Incident energy

100 MeV

Reaction

Q-Value

Re187(y,n)Re186

-7359.22 keV

May 2018

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 73-Ta-181

76-Os-186

79-Au-197 >>

<< 75-Re-187 MT4 (y,n)

MT16 (y,2n) or MT5 (Os184 production)

76-0s-188 MT4 (y,n) >>

0s186 (y,2n) or Os184 production log-log

0s186 (y,2n) or Os184 production lin-log

160 mb
250 mb{ ==~ JENDL/PD-2016 - -~ JENDL/PD-2016
=== TENDL-2017 * === TENDL-2017 *
X B.L.Berman+ 1979 X B.L.Berman+ 1979
% %
R
100 mb+ i 140 mb- .
T i
50 mb- ;
120 mb-
25 mb+
100 mb-
10 mb+
5 i & sombt
5 5mb 5
] H
2 ?
25mb-
8 " 3 60 mbt
1mb-
40mbt
500 b+
250 g+ 20mbT
100 pb - obT %5, S AR R —
50 b { { { { { { { | | | | | |
1 MeV 2.5MeV 5MeV 10 MeV 25 MeV/ 50 MeV/ 100 MeV/ 1 MeV 25MeV 5MeV 10 MeV 25 MeV/ 50 MeV/ 100 MeV/
Incident energy Incident energy
Reaction Q-Value
0Os186(y,2n)0s184 -14888.43 keV
May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 75-Re-187

76-Os-188

78-Pt-198 >>

<< 76-Os-186 MT16 (y,2n)

MT4 (y,n) or MT5 (Os187 production)

MT17 (y,3n) >>

0s188 (y,n) or Os187 production log-log

0s188 (y,n) or Os187 production lin-log

- == JENDL/PD-2016 il === JENDL/PD-2016
==~ TENDL-2017 * === TENDL-2017 *
1 X T.Shizuma+ 2005 650 mb X T.Shizuma+ 2005
500 mb+ 600 mb -
550 mb+
100 mb+
500 mb+
50 mb-+
450 mb+
400 mbt+
10mb+
c c
S 5mbA S BomoT
=3 [%3
Q 3
] 0
3 «» 300 mbt
13 7]
o <
o o
1mb 250 mb
500 b1 200 mbt
160 mb+-
10T 100 mbt-
50 bt &
50 mb- &
e
0bt =
10 b+
n n n n n n n .50 mb" n n n n n n n
1Mev 25MeV 5 MeV 10 MeV 25 MeV 50 MeV 100 MeV 1 MeV 2.5 MeV 5 MeV 10 MeV 25 MeV/ 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
0Os188(y,n)0s187 -7989.62 keV
May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 74-W-186

76-Os-188

76-Os-189 >>

<< MT4 (y,n)

MT17 (y,3n) or MT5 (Os185 production)

76-0s-189 MT17 (y,3n) >>

0s188 (y,3n) or Os185 production log-log

0s188 (y,3n) or Os185 production lin-log

- -~ JENDL/PD-2016 - -~ JENDL/PD-2016
- -~ TENDL-2017 * 26 mb - -~ TENDL-2017*
X B.LBerman+ 1979 B.L.Berman+ 1979
24mbT
¥ 22mbT
10mbt £ -
H i 20mbt+
5mb 18 mb 1
'X 16 mb+ i
c S c  t4mbt i
9 o B
8 8 I !
; 1mbT é 2 mbt
< 2 i
(&) O 10mbT H
i i #
500 b - :
L 8mb i
6mb '
4mb- ‘(;
£
100 b 2mb
[ ob O O o s
50 b+ *
i -2mb
1MeV 25 l‘VIeV 5 h}leV ‘ 10 l\‘/\e\/ 25 l\‘ﬂe\/ 50 MeV 100 MeV 1MeV 25 Me\/ 5 h)\ev 10 ll/leV 25 MeV 50 l\‘ﬂe\/ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Os188(y,3n)0s185 -22543.45 keV
May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 76-Os-188

76-Os-189

76-0Os-190 >>

<< 76-Os-188 MT17 (y,3n)

MT17 (y,3n) or MT5 (Os186 production)

76-0s-190 MT17 (y,3n) >>

0s189 (y,3n) or Os186 production log-log

- -~ JENDL/PD-2016
- -~ TENDL-2017*
50mb{ x  B.LBerman+ 1979

10mbt

5mbT

1mb

500 ubt-

Cross section

100 b+

50 bt

10pb T

Sub

1ub

0s189 (y,3n) or Os186 production lin-log

40 mb-

=== JENDL/PD-2016
=== TENDL-2017 *
X B.L.Berman+ 1979

Cross section

30mbT

20mbT

10mbT

0bT

1 MeV 2.5MeV

5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

1 MeV 2.5MeV

5MeV 10 MeV 25 MeV 50 MeV

Incident energy

Reaction

Q-Value

0Os189(y,3n)0s186

-20200.05 keV

May 2018

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 76-0s-189

76-0s-190

76-0s-192 >>

<< 76-0s-189 MT17 (y,3n)

MT17 (y,3n) or MT5 (Os187 production)

76-0s-192 MT17 (y,3n) >>

0s190 (y,3n) or Os187 production log-log

0s190 (y,3n) or Os187 production lin-log

50mb{___  JenpLPD-2016 - == JENDL/PD-2016
- -~ TENDL-2017* - -~ TENDL-2017*
X B.LBerman+ 1979 X B.LBerman+ 1979
i e 30mbT
10 mb
I i
Smb P 20mbt
c c
ks S
° °
& b3
2 3
2 2
(5} (%)
1mbt
10mbT
500 ub+
|
1 Sl
o0bt S 20 S D s S S
100 pb
1 MeV 25 l‘VIeV 5 h)leV ‘ 10 I\‘Ae\/ 25 I\‘Ae\/ 50 MeV 100 MeV 1 MeV 25 I‘\A(é\/ 5 h)\eV ‘ 10 lllleV 25 MeV 50 I\‘Ae\/ 100 MeV
Incident energy Incident energy
Reaction Q-Value
0Os190(y,3n)0s187 -21702.35 keV
May 2018 Incident gammas




OECD NEA Data Bank JANIS Book

<< 76-0s-190 76-0s-192 79-Au-197 >>
<< 76-0s-190 MT17 (y,3n) MT17 (y,3n) or MT5 (Os189 production) 78-Pt-198 MT4 (y,n) >>
0s192 (y,3n) or Os189 production log-log 0s192 (y,3n) or Os189 production lin-log
- -~ JENDL/PD-2016 T I 1] T T T I T T T T I ] - -~ JENDL/PD-2016 T T 1 T T T T 1 T
50 mbq- -~ TENDL-2017 * - == TENDL-2017 *
X B.L.Berman+ 1979 X B.L.Berman+ 1979
5%
L ox
,i 30mbt
10mbt ; i
5 mb*: :»
§ _E 20mbT
g Tmbt g
o [ o
500 pb—:
I 10mbt
100 pb T %
s y v
[ obt 4
50 b1
100 keV' 500?keV 1 !\;IeV 5 l\;IeV 10 li/leV 50 If/leV 100 ;VIeV 100 keV 500?keV 1 l\;leV 5 N;eV 10 I:/IeV 50 l:/leV 100 ;\Aev
Incident energy Incident energy
Reaction Q-Value
0s192(y,3n)0s189 -21109.35 keV

May 2018 Incident gammas




OECD NEA Data Bank JANIS Book
<< 76-Os-188 78-Pt-198 79-Au-197 >>
<< 76-0s-192 MT17 (y,3n) MT4 (y,n) or MT5 (Pt197 production) 79-Au-197 MT4 (y,n) >>
Pt198 (y,n) or Pt197 production log-log Pt198 (y,n) or Pt197 production lin-log
G meme TTTTT T TTTT T T T 2 IR I s S W]
700 mbt+ f
500 mb
600 mb1+
100 mb+
50 mbT
500 mb
5 10 mb S
5 B 400 mbT
S smbt 5
é‘ é 300 mbt+
S 1mt 3
500 b-{
200 mb
100 ub 1
S0t 100 mb-
0bt
10 bt
Sub } ; ; ; t } } } } } } } } } } }
10 keV 50 keV 100 keV 500 keV 1MeV 5MeV 10 MeV 50 MeV 100 MeV 10 keV 50 keV 100 keV' 500 keV 1MeV 5MeV 10 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Pt198(y,n)Pt197 -7555.02 keV
May 2018 Incident gammas




OECD NEA Data Bank

79-Au-197

JANIS Book

80-Hg-198 >>
MT16 (y,2n) >>

<< 78-Pt-198

MT4 (y,n) or MT5 (Au196 production)

<< 78-Pt-198 MT4 (y,n)

Au197 (y,n) or Au196 production lin-log

Au197 (y,n) or Au196 production log-log
- - ENDF/B-VIILO TTTTTTTTITTTH I i 7 71 600 mb{ -~~~ ENDF/B-VIILO
1bq--- JENDL/PD-2016* - -~ JENDL/PD-2016 *
- -~ TENDL-2017* - -~ TENDL-2017*
500mb{ A  CPlaisire 2012 A ClPlaisir+ 2012 .
% O.ltoh+ 2011 % Olltoh+ 2011 o
®  FKitatani+ 2011 ®  FKitatani+ 2011 o
X FKitatani+ 2010 K FKitatanit 2010 Pl
X K.Y.Hara+ 2007 500mb X KY.Hara+ 2007 ;
4+ KVogt+ 2002  KVogt+ 2002 ; i
fin Y
100 mb ;a .f;‘
50mbT- !
R
400mbT b
3
10mbT ?
5 5 4
L 5mbt+ 2 | b
gz Smb £ 300mbt §
Q 3
] 0 a
3 1]
o o i
1mbT ¥
200 mb+ &
500 bt )
100 ub 1 100 mb
50 b+ j
.
0b i
10 bt
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Au197(y,n)Au196 -8072.42 keV

May 2018

Incident gammas



OECD NEA Data Bank JANIS Book

<< 76-0Os-186 79-Au-197 82-Pb-208 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (Au195 production) MT17 (y,3n) >>
Au197 (y,2n) or Au195 production log-log Au197 (y,2n) or Au195 production lin-log
- =~ ENDF/B-VIIL.O I T T T T TTTT7TTT0T0 T T I T T TTTTTTTTT7TH T - =~ ENDF/B-VIIL.O I T T TP T T I T T N
- -~ JENDL/PD-2016 * - -~ JENDL/PD-2016 *
- =~ TENDL-2017 * - -~ TENDL-2017 *
5 V.V.Varlamov+ 2003 140mb1 57 v.v.varlamov+ 2003 "
X V.V.Varlamov+ 2003 X V.V.Varlamov+ 2003 *
100mb{ +  B.L.Berman+ 1987 +  B.L.Berman+ 1987
sombd 120 mb
100 mb
10mb+
c c 80mbt
2 2
=3 [%3
& smbt &
8 g 60 mb+
40mbt+
1mbt
500 pb1 20mb 1+
{1 B ot s e et ey B 7 B s B B
100 pb - + + + + + + + + + + + + + + + +
1MeV 2.5MeV 5MeV 10 MeV 25MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Au197(y,2n)Au195 -14714.13 keV

May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 76-0s-192

79-Au-197

82-Pb-208 >>

<< MT16 (y,2n)

MT17 (y,3n) or MT5 (Au194 production)

MT18 (y,fission) >>

Au197 (y,3n) or Au194 production log-log

- -~ ENDF/B-VIILO
- -~ JENDL/PD-2016 *
- -~ TENDL-2017*

X AVeyssiere+ 1970

10mb T

5mbT

Tmb T

500 yb -

Cross section

100 b

50 b+

10 pbt

5ubt

- -~ ENDF/B-VIILO
- -~ JENDL/PD-2016 *
- - TENDL-2017*

X AVeyssiere+ 1970

10mb T

Cross section

1 MeV 2.5MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

Au197 (y,3n) or Au194 production lin-log

1 MeV 2.5MeV 5MeV

10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

Reaction

Q-Value

Au197(y,3n)Au194

-23141.75 keV

May 2018

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 74-W-182

79-Au-197

83-Bi-209 >>

<< MT17 (y,3n)

MT18 (y.fission)

80-Hg-198 MT4 (y,n) >>

—— JENDL/PD-2016

10 mb{ —— TENDL-2017

M.L.Terranova+ 1998

1 mb4 M.L.Terranova+ 1996
J.BMartins+ 1991

V.Lucherini+ 1989

J.B.Martins+ 1989

100 pb|

+ %

10pbT

TpbT
100 nb
10nb

1nbT
100 pb+
10pbt+

1pbT

Cross section

100 b1
101
11
01fo1
0.01fb1
0.001fb 1

1E-4 o

Au197 (y,fission) log-log

+ x

—— JENDL/PD-2016
——— TENDL-2017

M.L.Terranova+ 1998
M.L.Terranova+ 1996
J.B.Martins+ 1991
V.Lucherini+ 1989
J.B.Martins+ 1989

TmbT

Cross section

Au197 (y,fission) lin-log

1E-5 b

1E-6 b

1 MeV 2.5MeV

May 2018

5MeV 10 MeV 25 MeV 50 MeV 100 MeV 250 MeV/ 1 MeV

Incident energy

2.5MeV

5MeV 10 MeV 25 MeV

Incident energy

50 MeV 100 MeV 250 MeV

Incident gammas




OECD NEA Data Bank JANIS Book

<< 79-Au-197 80-Hg-198 81-TI-203 >>
<< 79-Au-197 MT18 (y,fission) MT4 (y,n) or MT5 (Hg197 production) 81-TI-203 MT4 (y,n) >>
Hg198 (y,n) or Hg197 production log-log Hg198 (y,n) or Hg197 production lin-log
ofgemee] [ TTTTIITIINE T T P TTTTTITIIIAL L I
500 mb+ o
’4,? 500 mb1
100 mb+
50 mbT
400 mb
§ 10mb .E
,;:; 5mb SSOOmb*'
S fmb ©
200 mb
500 b1
. 100 mbt
100 po Ny
50 ub1 h
1] e
10pbT I I I I I I I I | | | | | | | |
1MeV 25 MeV 5 MeV ‘ 10 Mev 25 l\)IeV 50 MeV ‘ 100 ‘Me\/ 1MeV 25 MeV 5 I\)IeV ‘ 10 MeV 25 Mev 50 MeV ‘ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Hg198(y,n)Hg197 -8485.12 keV

May 2018 Incident gammas




OECD NEA Data Bank JANIS Book

<< 80-Hg-198 81-TI-203 82-Pb-206 >>
<< 80-Hg-198 MT4 (y,n) MT4 (y,n) or MT5 (T1202 production) 82-Pb-206 MT4 (y,n) >>
TI203 (y,n) or TI202 production log-log TI203 (y,n) or TI202 production lin-log
10b] - == JENDL/PD-2016 i i i 1] i i i i =TT i i i i =TT === JENDL/PD-2016 i I T ' ' ' I T '
1 b»— == TENDL-2017 ~ 500 mbﬂ- -~ TENDL-2017 ‘
100 mb+ //,/ i
i 700 mb
10 mb
1mbt : S 600 mb+-
PP S S S S 1 S S A s 0
500 mb1
8 fowT 8
;: R g 400 mb1
g 100 nb+ g‘
© © 300mbt
10nb+
1nb- 200mbT
100 pbt i
.l 100 mb+ /
1ot obt
100 fo1
100 keV 500‘ke\/ 1 MeV 5 MeV 10 MeV 50 MeV 100 MeV 100 keV 500‘keV 1 I\)IeV 5 I\)IeV 10 l\‘/\e\/ 50 ll/le\/ 100 Me\/
Incident energy Incident energy
Reaction Q-Value
TI1203(y,n)TI202 -7846.12 keV

May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book
<< 81-TI-203 82-Pb-206 82-Pb-207 >>
<< 81-TI-203 MT4 (y,n) MT4 (y,n) or MT5 (Pb205 production) 82-Pb-207 MT4 (y,n) >>

Pb206 (y,n) or Pb205 production log-log

Pb206 (y,n) or Pb205 production lin-log
=== ENDF/B-VIIL.O === ENDF/B-VIILO i r Tt P TrTrrrem i i I i i i
1p{--- JENDL/PD-2016 6 |==-- JENDL/PD-2016
=== TENDL-2017 * 50 mb === TENDL-2017 *
X T.Kondo+ 2012 X T.Kondo+ 2012
500mb{ +  S.N.Belyaev+ 1985 600 mb- -+ S.N.Belyaev+ 1985
|
550 mbT {
}
100 mb+ a4
500 mb T g
50 mbT H
450 mb T \
i
400 mbt bl \
10 mb+ i
< < M i
S S 350mbT i
T Smb K] i i
] ] Hoood
@ @ 300 mb i i
8 s g
o o 1 L: ¥
. 250 mb b i
o i
+f H
500 pb - 200 mb+ # H
150 mb+ b i
by i
# i
100 pbt 100 mb £ {
b2 i
"4 Y
50 o 50 mbt+ }é 3
N N ob i S
10 ubT
p n n n n n n n n .50 mbi' n n n n n n n n
1 MeV 2.5MeV 5MeV 10 MeV 25 MeV/ 50 MeV/ 100 MeV/ 1 MeV 25MeV 5MeV 10 MeV 25 MeV/ 50 MeV/ 100 MeV/
Incident energy Incident energy
Reaction Q-Value
Pb206(y,n)Pb205 -8086.72 keV
May 2018

Incident gammas



OECD NEA Data Bank

JANIS Book

<< 82-Pb-206

82-Pb-207

82-Pb-208 >>

<< 82-Pb-206 MT4 (y,n)

MT4 (y,n) or MT5 (Pb206 production)

82-Pb-208 MT4 (y,n) >>

Pb207 (y,n) or Pb206 production log-log

Pb207 (y,n) or Pb206 production lin-log

- =~ ENDF/B-VIIL.O - =~ ENDF/B-VIIL.O
1b4{=-=-~- JENDL/PD-2016 - -~ JENDL/PD-2016
——- TENDL-2017* 600 mb{--~ TENDL-2017*
X T.Kondo+ 2012 X T.Kondo+ 2012
500mby \ SNBelyaev+ 1985 ' SNBelyaev+ 1985
550 mbF
womb 500 bt
50 mp+ 450 mb+
400 mb+
10mbT
mo 350 mb
c c
£ smt 2
=3 [%3
] 2 300mbt
3 1]
8 8 i
T
S S 250mbT b
1mbT i
b
i &
500 b1 200 mb b
A
},"J
150 mb j
il I.{f"
100 pb 100 mb E
50 b+ )
50 mbt+ A
0b ‘
10+
; ; ; ! ! ; ; -S0mb ; ; ! ! ! ;
1MeV 25MeV 5 Mev 10 MeV 25 Mev 50 Mev 100 MeV 1MeV 25MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV

Incident energy

Incident energy

Reaction

Q-Value

Pb207(y,n)Pb206

-6737.72 keV

May 2018

Incident gammas




OECD NEA Data Bank JANIS Book

<< 82-Pb-207 82-Pb-208 83-Bi-209 >>
<< 82-Pb-207 MT4 (y,n) MT4 (y,n) or MT5 (Pb207 production) MT16 (y,2n) >>
Pb208 (y,n) or Pb207 production log-log Pb208 (y,n) or Pb207 production lin-log
=== ENDF/B-VIIL.O I I I TTTTTTTITT00 I I I I I I === ENDF/B-VIILO I i i TTTTTITITIn i i I i i i
- == JENDL/PD-2016 * === JENDL/PD-2016 *
1bq--- TENDL2017* - —- TENDL-2017*
> T.Kondo+ 2012 700mbq{ > T-Kondo+2012 +
500 mb+ V.V.Varlamov+ 1993 V.V.Varlamov+ 1993
S.N.Beljaev+ 1991 S.N.Beljaev+ 1991
®  S.N.Belyaev+ 1985 ®  S.N.Belyaev+ 1985 +
X S.N.Belyaev+ 1985 X1 S.N.Belyaev+ 1985 e
X Z.W.Bell+ 1982 X Z.W.Bell+ 1982 .
+  LM.Young 1972 600mb7 4 [ M.Young 1972 *f Y
100 b Py
s0mb ,% !
500 mb{- i ¥
Pk
10mb+
H S 400mb+
5 5mb+ 5
3 8
2 ?
5 5 s00mbt
1mbT
500 bt
200 mb+
100 pb+
100 mb+
50 b+
0b
10pbT
5 by + + t t t t t t t t + t t t t
1Mev 25MeV 5 MeV 10 MeV 25 MeV 50 MeV 100 MeV 1 MeV 2.5 MeV 5 MeV 10 MeV 25 MeV/ 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value

-7367.92 keV

Pb208(y,n)Pb207

May 2018 Incident gammas




OECD NEA Data Bank JANIS Book
<< 79-Au-197 82-Pb-208 90-Th-232 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (Pb206 production) MT17 (y,3n) >>
Pb208 (y,2n) or Pb206 production log-log Pb208 (y,2n) or Pb206 production lin-log
Sl R i e e T BEEEE R ey I, LT 7 T T ITTTT
=== TENDL-2017 * === TENDL-2017 *
X V.V.Varlamov+ 2003 »  V.V.Varlamov+ 2003
-+ V.V.Varlamov+ 2003 -+ V.V.Varlamov+ 2003
100 mb1
50 mbT
25mbT
100 mb
10 mb
.% 5mb .‘;;
§ 2.5mb- g
1mb-
500 b1
250 yb 1
100 pb - S A SO AR I H Moo
1MeV 25 ;VIeV 5 N“IeV ? 10 I:AeV 25 l\“/IeV 50 ILIeV ? 100 ;\Aev 1MeV 25 ;\/IeV 5 I\;IeV 50 I;IeV 100 ;\/IeV
Incident energy
Reaction Q-Value
Pb208(y,2n)Pb206 -14105.63 keV
May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 79-Au-197

82-Pb-208

83-Bi-209 >>

<< MT16 (y,2n)

MT17 (y,3n) or MT5 (Pb205 production)

83-Bi-209 MT4 (y,n) >>

Pb208 (y,3n) or Pb205 production log-log

Pb208 (y,3n) or Pb205 production lin-log

- =~ ENDF/B-VIIL.O - =~ ENDF/B-VIIL.O
- -~ JENDL/PD-2016 24mb{-~~ JENDL/PD-2016
- =~ TENDL-2017 * - =~ TENDL-2017 *
X AVeyssiere+ 1970 X AVeyssiere+ 1970
22mbT
20mbt
10mb |
18mb+
5mbT 16mb T
14 mbT
c c
S S r
§ § 12mbt
2 @ r
S S tompt
© 1mbt ©
8 mb
500 bt 6mb-|
4mb
2mb
0b
100 pb-
; + ' ' - ; ; Zmb ; : ; ; ; ;
1MeV 25MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5 MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Pb208(y,3n)Pb205 -22192.35 keV
May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 82-Pb-208

83-Bi-209

90-Th-232 >>

<< 82-Pb-208 MT17 (y,3n)

MT4 (y,n) or MT5 (Bi208 production)

MT17 (y,3n) >>

Bi209 (y,n) or Bi208 production log-log

Bi209 (y,n) or Bi208 production lin-log

=== ENDF/B-VIIL.O === ENDF/B-VIILO
1p{==- JENDLPD-2016 700 mb-~~ JENDL/PD-2016
=== TENDL-2017 * === TENDL-2017 *
X S.N.Belyaev+ 1985 X S.N.Belyaev+ 1985
500 mb 650 mb
600 mb+
100 mbt- 550 mb -
50mb+ 500 mb+
450 mb+
10mbt 400 mb+
c c
S S
G Smby B 350mb
] 0
[} @ &
8 8 300mbT j
5 5
T'mb 250 mb+ j
A
¥
| pi
500 b 200mb - &
150 mb ﬁ
100 pb 1
! 100 mb -
50 ub+
50 mbt
0b £
10 bt
n n n n n n -50 mb" n n n n n n
1MeV 2.5 MeV 5MeV/ 10 MeV 25 MeV 50 MeV 100 MeV 1 MeV 25 MeV 5MeV 10 MeV/ 25 MeV 50 MeV 100 MeV

Incident energy

Incident energy

Reaction

Q-Value

Bi209(y,n)Bi208

-7459.82 keV

May 2018

Incident gammas




OECD NEA Data Bank

JANIS Book
<< 82-Pb-208 83-Bi-209
<< MT4 (y,n) MT17 (y,3n) or MT5 (Bi206 production) MT18 (y,fission) >>
Bi209 (y,3n) or Bi206 production log-log Bi209 (y,3n) or Bi206 production lin-log
— -~ ENDF/B-VIIL.O — i i I — 1 26mb — -~ ENDF/B-VIIL.O T T TTTTITTT0T0 T T I T ]
=== JENDL/PD-2016 === JENDL/PD-2016
- TEN[})LQOW‘ 24mb]” " TEN[})LQOW‘
X H.Naik+ 2008 X H.Naik+ 2008
22mbT
1ombT 20 mb—:
b 18 rnb—E
16mbT
c c 14 mb1
.‘g g 12mbT
§ 1mb+ § |
S S 10mbt
500 pb—: .
6 mb
4mb+
100 yb+ 2mb
I 0b
50 b1
I ; ; ; ; - ; ; 2mb ; ; ! ! ! ;
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Bi209(y,3n)Bi206 -22444.15 keV
May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 79-Au-197

83-Bi-209

88-Ra-226 >>

<< MT17 (y,3n)

MT18 (y.fission)

88-Ra-226 MT18 (y,fission) >>

Bi209 (y,fission) log-log

Bi209 (y,fission) lin-log

1 DR — T T ——— 10 mb+ NPT — T ——T—T—TT T T T ————
| —— TENDL-2017 —— TENDL-2017
M.L.Terranova+ 1998 M.L.Terranova+ 1998
10 mb M.L.Terranova+ 1996 M.L.Terranova+ 1996 +
i M.L Terranova+ 1996 9mb- M.L.Terranova+ 1996
M.L.Terranova+ 1992 M.L.Terranova+ 1992
100 pb-| J.B.Martins+ 1991 J.B.Martins+ 1991
A JBMartins+ 1989 A JBMartins+ 1989 it
1 % cC.Guaraldo+ 1987 8mb{ %  C.Guaraldo+ 1987
1pp] @ H-DLemke+ 1980 ®  H.-D.Lemke+ 1980
X  L.G.Moretto+ 1969 X  L.G.Moretto+ 1969
1 X LGMoretto+ 1969 X L.G.Moretto+ 1969
10nb4_t G :Berardini+ 1953 7mbq{ 4+  G.Bemardini+ 1953 *
100 pb - Smb+ *

L L
< 1pbT 5 * "
2 + s Smb (]
=3 [%3
2 10bt 2 | 5 ®
@ 4 ]

8 4 *
5 o1t 5 4AmbT 1 L
4 + 4+ B *
0.001fb smod |
is *
L
1E5fb i
T 2mbt :
+ =
1ET T | * +
+ L
1EQ b+ Tmb- - x
* x
T r A * LI
-+ L x
1E-11fb 0b
1E-13 o1 i
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 250 MeV 500 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 250 MeV 500 MeV

May 2018

Incident energy

Incident energy

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 83-Bi-209

88-Ra-226

89-Ac-227 >>

<< 83-Bi-209 MT18 (y,fission)

MT18 (y.fission)

89-Ac-227 MT18 (y,fission) >>

Ra226 (y,fission) log-log

100 mb{ —— JENDL/PD-2016
—— TENDL-2017
10mb{ X  EAZhagrov+ 1971

100 pb+
10ubt+
1ubT
100 nb1
10nbT
1nbT
100 pb+
10pbT
1pbT

Cross section

100 b1
10
1o+
01fo1
0.01 b

0.001fb 1

1E-4 fb

1E-5 b

1E6foT

T e
% %

Cross section

1 MeV 2.5MeV 5MeV

May 2018

10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

Ra226 (y,fission) lin-log

—— JENDL/PD-2016
—— TENDL-2017
X E.AZhagrov+ 1971
4mbT
3mbT
2mb 1
Tmb
0b
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV

Incident energy

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 88-Ra-226

89-Ac-227

90-Th-232 >>

<< 88-Ra-226 MT18 (y,fission)

MT18 (y.fission)

90-Th-232 MT4 (y,n) >>

Ac227 (y,fission) log-log

1b1—— JENDLPD-2016
—— TENDL-2017
100mb] x  V.E.Zhuchko+ 1978

10mb

100 pb+
10ubt+

TpbT
100 nb1
10nbT

1nbT
100 pb T
10pbt

Cross section

1pbT
100 b1
10+

0.1b

0.01 b

0.001fo 1
1E-4 fb

1E-5 b

1E-6 b

Cross section

1 MeV 2.5MeV 5MeV

May 2018

10 MeV

Incident energy

25 MeV 50 MeV 100 MeV

—— JENDL/PD-2016
28 mb{ —— TENDL-2017

Ac227 (y,fission) lin-log

X V.E.Zhuchko+ 1978

26mbT
2 mb—:
22 mb*:
20 mb*:
18 mb*:
16 mb*:
14 mb’:
12 mb*:

10mb

1 MeV 2.5MeV 5MeV

10 MeV

Incident energy

25 MeV 50 MeV 100 MeV

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 83-Bi-209

90-Th-232

92-U-233 >>

<< 89-Ac-227 MT18 (y,fission)

MT4 (y,n) or MT5 (Th231 production)

MT16 (y,2n) >>

Th232 (y,n) or Th231 production log-log

Th232 (y,n) or Th231 production lin-log

1p{=-- JENDLPD-2016 - -~ JENDL/PD-2016
- -~ TENDL-2017* - -~ TENDL-2017 *
A V.V.Varlamov+ 2007 500mb{ 4  V.V.varlamov+ 2007
500 mb-] O.L.Goncalez+ 1999 O.L.Goncalez+ 1999
O.L.Goncalez+ 1999 O.L.Goncalez+ 1999
X  P.ADickey+ 1975 X P.ADickey+ 1975
X O.Y.Mafra+ 1974 X O..Mafra+ 1974
+  RBergere+ 1972 +  RBergere+ 1972
100 mb1
400 mb1
50 mb1
10 mb
300 mb1
e 5mbr c
2 2
° °
3 o
n 1z
3 1]
8 8
5 1mb 5
© © 200mbt
500 b+ -
5
100 b+
100 mb
50 ub+
10 b+ S S N R N ¥ T IR S Y NSt
5ubT
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Th232(y,n)Th231 -6440.12 keV

May 2018

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 82-Pb-208

90-Th-232

92-U-235 >>

<< MT4 (y,n)

MT16 (y,2n) or MT5 (Th230 production)

MT18 (y,fission) >>

Th232 (y,2n) or Th230 production log-log

Th232 (y,2n) or Th230 production lin-log

—— ENDF/B-VIILO —— ENDF/B-VIILO
- -~ JENDL/PD-2016 400 mb - -~ JENDL/PD-2016
500 mb{ -~ - TENDL-2017 * - -~ TENDL-2017 *
A V.V.Varlamov+ 2007 A V.V.Varlamov+ 2007
% V.V.Varlamov+ 2003 S V.V.Varlamov+ 2003
®  V.V.Varlamov+ 2003 ®  V.V.Varlamov+ 2003
X J.T.Caldwell+ 1980 X J.T.Caldwell+ 1980
X AVeyssiere+ 1973 X AVeyssiere+ 1973
100 mb{_ T ReBergere+ 1972 +  RBergere+ 1972
50 mbT 300 mb1
10mbT
5 ; :
o
¥ SmbT 200 mbt
] i ]
2 < 2
< <4
o + (%)
1mbT
500 bt
100 mb
+
™
£
100 pbt 2
"
50 ub1
0b
+
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Th232(y,2n)Th230 -11558.13 keV

May 2018

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 89-Ac-227

90-Th-232

92-U-233 >>

<< MT16 (y,2n)

MT18 (y.fission)

92-U-233 MT4 (y,n) >>

|—— enormvio
1b1— JenpLPD-2016
—— TENDL-2017
100 mb+
10mbT

1mb

Cross section

Th232 (y,fission) log-log

= e
- i o T T

i 70mb

—— ENDF/B-VIIL.O
—— JENDL/PD-2016
——— TENDL-2017

60 mb

50 mb

40 mb

30 mb

Cross section

20 mb1

10 mb

0b

Th232 (y,fission) lin-log

1 MeV 5MeV

May 2018

10 MeV

50 MeV

100 MeV

Incident energy

500 MeV

1GeV

5GeV 1 MeV

5MeV

10 MeV

50 MeV

100 MeV

Incident energy

500 MeV 1GeV 5GeV

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 90-Th-232

92-U-233

92-U-238 >>

<< 90-Th-232 MT18 (y,fission)

MT4 (y,n) or MT5 (U232 production)

MT18 (y,fission) >>

U233 (y,n) or U232 production log-log

U233 (y,n) or U232 production lin-log

- -~ JENDL/PD-2016 - -~ JENDL/PD-2016
- - TENDL-2017* - -~ TENDL-2017*
M.AP.V.De Moraes+ 1993 140 mb+ M.A.P.V.De Moraes+ 1993
100 mb+ 130 b+
Somb 120mb
110 mb
10 mb1 100 mb1
5mb
90 mbT
- o 80mbt
8 8
g 1mb] 3 7ombt
] 0
% 500 pb- 2
o S 60mbT
5] 5]
50mb T
100 ub 1
. 40mb
50 yb 1
30mb §
0mbt
10 ub+
10mb
5ubT .-
11
n n n n n n n -10 mb" n n n n n n
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
U233(y,n)U232 -5761.92 keV
May 2018

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 90-Th-232

92-U-233

92-U-234 >>

<< MT4 (y,n)

MT18 (y.fission)

92-U-234 MT18 (y,fission) >>

U233 (y,fission) log-log

10b{—— ENDF/BVIILO
— JENDL/PD-2016
1p{—— TENDL2017
b C.Cefina+ 2002
1 A JCSanabria+ 2000 .
100 mo M.AP.V.De Moraes+ 1993 A““Mw"" R e a—
10 mbA AS.Soldatov+ 1992 / = o
> MAP.V.De Moraes+ 1989
1mb{ 4  B.L.Berman+ 1986 =
s YuB.Ostapenko+ 1978
100pyb{ ®  V.EZduchko+ 1978 )
X S.PKapitza+ 1969
10pb] X  JRHuizenga+ 1962

+  LKatz+ 1958
c c
8 8
° kil
Q 3
] 0
3 1]
13 7]
< <4
S S

+ + + + + +
1MeV 5MeV 10 MeV 50 MeV 100 MeV 500 MeV 1GeV 5GeV

May 2018

Incident energy

U233 (y,fission) lin-log

400 mb-

—— ENDF/B-VIIL.O
—— JENDL/PD-2016
——— TENDL-2017

>
A

+XK®Q* >v

C.Cetina+ 2002
J.C.Sanabria+ 2000
M.A.P.V.De Moraes+ 1993
A.S.Soldatov+ 1992
M.A.P.V.De Moraes+ 1989
B.L.Berman+ 1986
Yu.B.Ostapenko+ 1978
V.E.Zduchko+ 1978
S.P.Kapitza+ 1969
J.R.Huizenga+ 1962
L.Katz+ 1958

300 mb-

200 mb-

100 mb-

S

>

S
>

A ANty >>>

1MeV

5MeV

10 MeV

50 MeV 100 MeV

Incident energy

500 MeV

1GeV

5GeV

Incident gammas




OECD NEA Data Bank JANIS Book

<< 92-U-233 92-U-234 92-U-235 >>

<< 92-U-233 MT18 (y,fission) MT18 (y.fission) 92-U-235 MT16 (y,2n) >>

U234 (y,fission) log-log U234 (yfission) lin-log

10b{ —— ENDF/B-VIILO —— ENDF/B-VIILO
—— JENDL/PD-2016 —— JENDL/PD-2016
{b{—— TENDL-2017 400 mb{ —— TENDL-2017
A.S.Soldatov 1997 pocq A.S.Soldatov 1997
B.L.Berman+ 1986 ®  BLBerman+ 1986
L.J.Lindgren+ 1980 L.J.Lindgren+ 1980
C.D.Bowman+ 1978 X C.D.Bowman+ 1978
J.R Huizenga+ 1962 +  JRHuizenga+ 1962

+XK®

300 mb

200 mb

Cross section
=
5
o
<
Cross section

100 mb-

100 MeV 1MeV 2.5MeV 5MeV

1 MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 10 MeV 25 MeV 50 MeV 100 MeV

Incident energy Incident energy

May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 90-Th-232

92-U-235

92-U-236 >>

<< 92-U-234 MT18 (y,fission)

MT16 (y,2n) or MT5 (U233 production)

MT18 (y,fission) >>

U235 (y,2n) or U233 production log-log

U235 (y,2n) or U233 production lin-log

——— ENDF/B-VIIL.O ——— ENDF/B-VIILO
250 mb4{=—- JENDL/PD-2016 === JENDL/PD-2016
- -~ TENDL-2017* 180 mb4 - -~ TENDL-2017 *
X J.T.Caldwell+ 1980 X J.T.Caldwell+ 1980
100 mb+ i 160 mb
50 mb-+ A
R Xy, x 140 mb+
i\ %
H x
25 mb+ I
g 120 mb+
10 mb- i
- E = 100mbt
S S
9 5mb 2
] 0
@ 3 80mb T
8 2.5 mbA 8
60 mb-+
1mb-
40mbt
soppf——— N T
B e S T | A 20 mb+
0b
100 pb1
S0 b | | I | : | | | Amb | | | | | | |
1Mev 25MeV 5 MeV 10 MeV 25 MeV 50 MeV 100 MeV 1 MeV 2.5 MeV 5 MeV 10 MeV 25 MeV/ 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
U235(y,2n)U233 -12142.23 keV
May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 92-U-234

92-U-235

92-U-236 >>

<< MT16 (y,2n)

MT18 (y.fission)

92-U-236 MT16 (y,2n) >>

Cross section

U235 (y,fission) log-log

U235 (y,fissi

on) lin-log

—— ENDF/B-VIIL.O
—— JENDL/PD-2016
——— TENDL-2017

C.Cetina+ 2002
J.C.Sanabria+ 2000
Th.Frommhold+ 1994
A.S.Soldatov+ 1992
O.A.P.Tavares+ 1991
J.B.Martins+ 1991
V.V.Varlamov+ 1987
A Lepretre+ 1987
H.Ries+ 1984
H.Ries+ 1984
J.T.Caldwell+ 1980
Yu.B.Ostapenko+ 1978
V.E.Zduchko+ 1978
C.D.Bowman+ 1978
V.E.Zhuchko+ 1976
R.A.Anderl+ 1973
AM.Khan+ 1972
C.D.Bowman+ 1964
J.R.Huizenga+ 1962

-
LT,

o] evormvino ——T T T ———T T —— T T T
—— JENDL/PD-2016
1p{—— TENDL-2017 400 mb-
®  C.Cetina+ 2002 »
100 mb{ @  J.C.Sanabria+ 2000 [
Th.Frommhold+ 1994
10 mb A.S.Soldatov+ 1992
O.AP.Tavares+ 1991
1mbA J.B.Martins+ 1991
< V.V.varlamov+ 1987 <
100pbq{ V¥  Alepretre+ 1987 v
»  HRies+ 1984 >
10ub{ A  H.Ries+ 1984 300mb{ A
< JT.Caldwell+ 1980 <
1ub{ ¥  YuB.Ostapenko+ 1978 v
[>  V.E.Zduchko+ 1978 >
100nb{ A  C.D.Bowman+ 1978 A
s V.E.Zhuchko+ 1976 *
10nbq ® R.A.Anderl+ 1973 ®
X AMKhan+ 1972 < X
1nbq X  C.D.Bowman+ 1964 2 X
+  J.RHuizenga+ 1962 ° +
100 pb T $ 200 mb
3
+ 13
10 pb 8
1pbT
100 fo 1
101
1o 100 mb
0.1fb
0.01fb
0.001fb 1
1E-4 o
1E-5 b 0b
1E-6 b1
1MeV 5MeV 10 MeV 50 MeV 100 MeV 500 MeV 1GeV 5GeV 1MeV

May 2018

Incident energy

5MeV

10 MeV

50 MeV 100 MeV

Incident energy

500 MeV

1GeV

5GeV

Incident gammas




OECD NEA Data Bank JANIS Book

<< 92-U-235 92-U-236 92-U-238 >>
<< 92-U-235 MT18 (y,fission) MT16 (y,2n) or MT5 (U234 production) MT18 (y,fission) >>

U236 (y,2n) or U234 production log-log U236 (y,2n) or U234 production lin-log
250 mb-{ —— ENDF/B-VIIL.O i i i T T T T TTTTTTTe i i i i i T T T T TTTrrrery i ——— ENDF/B-VIILO I I I TTTTTTTT7000 I I I I I I
- == JENDL/PD-2016 === JENDL/PD-2016

=== TENDL-2017 * === TENDL-2017 *
X J.T.Caldwell+ 1980 ST X J.T.Caldwell+ 1980

100 mb1

50 mb

25mbT

100 mb-
10 mb

Cross section
Cross section

500 pb+

250 b+

100 bt

50 b1

1 MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV

Incident energy Incident energy

Reaction Q-Value
U236(y,2n)U234 -11842.93 keV

May 2018 Incident gammas




OECD NEA Data Bank JANIS Book

<< 92-U-235 92-U-236 92-U-238 >>

<< MT16 (y,2n) MT18 (y.fission) 92-U-238 MT4 (y,n) >>

U236 (y,fission) log-log U236 (y,fission) lin-log

10b] p—— — ————— T p—— — —— T T
—— JENDL/PD-2016 —— JENDL/PD-2016
1b{—— TENDL-2017 260 mb{ —— TENDL-2017
A.S.Soldatov+ 1995 2 A.S.Soldatov+ 1995 >
100mby >  JT.Caldwell+ 1980 > J.T.Caldwell+ 1980
A Yu.B.Ostapenko+ 1978 240mbq A Yu.B.Ostapenko+ 1978
10mb1 s  V.EZhuchko+ 1978 % V.E.Zhuchko+ 1978
®  V.E.Zduchko+ 1978 ®  V.E.Zduchko+ 1978
1mb{ I  C.D.Bowman+ 1978 220mb{ X C.D.Bowman+ 1978
X M.V.Yester+ 1973 X MV.Yester+ 1973
100pb| 4+  JRHuizenga+ 1962 4+ JRHuizenga+ 1962
10 pb 200 mb-]
v e
1 b 180 mb-
100 nb
160 mb -
10 nb
c c
S 1 S 1ombT
o o
@ 100 b ]
] o 120 mb
8 10 pbA 8
o | (%)
1pb 100 mb
100 b
104 80mbT
17 60 mb
0.1fb
0.01 o1 40 mb1
0.001 11 20 mb+
1E-4fbT
1E-5fb 1 0b
1E-6 b1 20 mb+
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy

May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 92-U-233

92-U-238

93-Np-237 >>

<< 92-U-236 MT18 (y,fission)

MT4 (y,n) or MT5 (U237 production)

MT16 (y,2n) >>

U238 (y,n) or U237 production log-log

U238 (y,n) or U237 production lin-log

- -~ ENDF/B-VIILO - -~ ENDF/B-VIILO
- -~ JENDL/PD-2016 - -~ JENDL/PD-2016
1bq--- TENDL2017* - -~ TENDL-2017*
> V.V.Varlamov+ 2007 700mby > v.v.Varlamov+ 2007
500 mb- O.L.Goncalez+ 1999 0.L.Goncalez+ 1999
0O.L.Goncalez+ 1999 0O.L.Goncalez+ 1999
®  P.ADickey+ 1975 ®  P.ADickey+ 1975
K O..Mafra+ 1974 X O..Mafra+ 1974
X RBergere+ 1972 600mbd X  RBergere+ 1972
100 mb{_T__ ©-Y.Mafra+ 1972 +  O..Mafra+ 1972
50 mbT
500 mb
10 mb
§ 5mbT .5 400 mbt
° o
3 o
n 1z
3 1]
8 4
5 tmbT 5 300mbT
500 bt R
>
P
200 mbT
100 pbt
50 pb 1
100 mb
10pbT
5pubt 0b
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
U238(y,n)u237 -6154.32 keV

May 2018

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 92-U-236

92-U-238

93-Np-237 >>

<< MT4 (y,n)

MT16 (y,2n) or MT5 (U236 production)

MT18 (y,fission) >>

U238 (y,2n) or U236 production log-log

U238 (y,2n) or U236 production lin-log

——— ENDF/B-VIIL.O ——— ENDF/B-VIILO
500 mb{ - -~ JENDL/PD-2016 - -~ JENDL/PD-2016
=== TENDL-2017 * === TENDL-2017 *
A V.V.Varlamov+ 2007 A V.V.Varlamov+ 2007
% V.V.Varlamov+ 2003 “  V.V.Varlamov+ 2003
@  V.V.Varlamov+ 2003 ) V.V.Varlamov+ 2003
X  J.T.Caldwell+ 1980 P4 J.T.Caldwell+ 1980
X AVeyssiere+ 1973 300mbq{ X  A\Veyssiere+ 1973
+  R.Bergere+ 1972 +  RBergere+ 1972
100 mb
50 mb-
% 200 mb+
L
c c
S 10mb * 5
° kil
Q 3
] : + 0
@ Smbr % @
4 * 3
o + x o
+ o=
B o4 100 mb-
1mbt Al
L e
=
500 b+ 3
100 pbt ob
50 pbF t t t + t t t t t t t t t t t t
1 MeV 2.5MeV 5MeV 10 MeV 25 MeV/ 50 MeV/ 100 MeV/ 1 MeV 25MeV 5MeV 10 MeV 25 MeV/ 50 MeV/ 100 MeV/
Incident energy Incident energy
Reaction Q-Value
U238(y,2n)U236 -11280.03 keV

May 2018

Incident gammas
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<< 92-U-236 92-U-238 93-Np-237 >>

<< MT16 (y,2n) MT18 (y.fission) 93-Np-237 MT4 (y,n) >>

U238 (y,fission) log-log U238 (y,fission) lin-log

10b7— ENDF/B-VIIL.O —— ENDF/B-VIIL.O

—— JENDL/PD-2016 —— JENDL/PD-2016
—— TENDL-2017 180 mb{ —— TENDL-2017

100 mb1
10mbT
1mb

160 mb-

140 mb-

120 mb-

100 mb1

80mbT

Cross section
Cross section

60 mb1-

40 mbT

20mb

1 MeV 5MeV 10 MeV 50 MeV 100 MeV 500 MeV 1GeV 5GeV 1MeV 5MeV 10 MeV 50 MeV 100 MeV 500 MeV 1GeV 5GeV

Incident energy Incident energy

May 2018 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 92-U-238

93-Np-237

94-Pu-239 >>

<< 92-U-238 MT18 (y,fission)

MT4 (y,n) or MT5 (Np236 production)

MT16 (y,2n) >>

Np237 (y,n) or Np236 production log-log

Np237 (y,n) or Np236 production lin-log

1] === ENDF/B-VILO 500 mb{ ==~ ENDF/B-VIILO
- -~ JENDL/PD-2016 * - -~ JENDL/PD-2016 *
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	MT28 (γ,n+p)
	MT45 (γ,n+p+α)
	MT103 (γ,p)
	MT108 (γ,2α)
	MT112 (γ,p+α)

	6-C-13
	MT4 (γ,n)
	MT103 (γ,p)

	6-C-14
	MT16 (γ,2n)


	7-N
	7-N-14
	MT4 (γ,n)
	MT28 (γ,n+p)

	7-N-15
	MT103 (γ,p)


	8-O
	8-O-16
	MT4 (γ,n)
	MT16 (γ,2n)
	MT28 (γ,n+p)
	MT103 (γ,p)
	MT109 (γ,3α)

	8-O-18
	MT103 (γ,p)


	9-F
	9-F-19
	MT4 (γ,n)
	MT16 (γ,2n)


	10-Ne
	10-Ne-20
	MT4 (γ,n)
	MT28 (γ,n+p)
	MT103 (γ,p)

	10-Ne-22
	MT4 (γ,n)
	MT103 (γ,p)


	12-Mg
	12-Mg-24
	MT4 (γ,n)

	12-Mg-26
	MT4 (γ,n)
	MT16 (γ,2n)


	13-Al
	13-Al-27
	MT4 (γ,n)
	MT103 (γ,p)


	14-Si
	14-Si-28
	MT4 (γ,n)
	MT103 (γ,p)

	14-Si-29
	MT4 (γ,n)


	15-P
	15-P-31
	MT4 (γ,n)
	MT16 (γ,2n)
	MT28 (γ,n+p)
	MT103 (γ,p)


	16-S
	16-S-32
	MT4 (γ,n)
	MT16 (γ,2n)
	MT28 (γ,n+p)
	MT103 (γ,p)

	16-S-34
	MT16 (γ,2n)
	MT28 (γ,n+p)
	MT103 (γ,p)


	17-Cl
	17-Cl-35
	MT4 (γ,n)


	19-K
	19-K-39
	MT4 (γ,n)


	20-Ca
	20-Ca-48
	MT4 (γ,n)
	MT16 (γ,2n)


	21-Sc
	21-Sc-45
	MT4 (γ,n)


	22-Ti
	22-Ti-46
	MT4 (γ,n)

	22-Ti-50
	MT103 (γ,p)


	23-V
	23-V-51
	MT16 (γ,2n)
	MT107 (γ,α)


	24-Cr
	24-Cr-50
	MT4 (γ,n)


	25-Mn
	25-Mn-55
	MT17 (γ,3n)


	26-Fe
	26-Fe-54
	MT4 (γ,n)
	MT16 (γ,2n)
	MT28 (γ,n+p)
	MT103 (γ,p)

	26-Fe-56
	MT4 (γ,n)
	MT16 (γ,2n)
	MT28 (γ,n+p)
	MT103 (γ,p)


	27-Co
	27-Co-59
	MT4 (γ,n)
	MT16 (γ,2n)
	MT17 (γ,3n)


	28-Ni
	28-Ni-58
	MT4 (γ,n)
	MT16 (γ,2n)
	MT28 (γ,n+p)
	MT103 (γ,p)

	28-Ni-60
	MT4 (γ,n)
	MT16 (γ,2n)
	MT28 (γ,n+p)
	MT103 (γ,p)


	29-Cu
	29-Cu-63
	MT4 (γ,n)
	MT16 (γ,2n)
	MT28 (γ,n+p)
	MT103 (γ,p)
	MT111 (γ,2p)

	29-Cu-65
	MT4 (γ,n)
	MT28 (γ,n+p)
	MT103 (γ,p)
	MT107 (γ,α)


	30-Zn
	30-Zn-64
	MT4 (γ,n)
	MT28 (γ,n+p)

	30-Zn-65
	MT4 (γ,n)

	30-Zn-67
	MT4 (γ,n)

	30-Zn-68
	MT103 (γ,p)

	30-Zn-70
	MT4 (γ,n)


	32-Ge
	32-Ge-70
	MT4 (γ,n)
	MT16 (γ,2n)
	MT103 (γ,p)

	32-Ge-72
	MT4 (γ,n)
	MT16 (γ,2n)

	32-Ge-73
	MT4 (γ,n)

	32-Ge-74
	MT4 (γ,n)
	MT16 (γ,2n)

	32-Ge-76
	MT4 (γ,n)
	MT16 (γ,2n)
	MT107 (γ,α)


	33-As
	33-As-75
	MT16 (γ,2n)


	34-Se
	34-Se-74
	MT4 (γ,n)

	34-Se-76
	MT4 (γ,n)
	MT16 (γ,2n)

	34-Se-77
	MT4 (γ,n)

	34-Se-78
	MT4 (γ,n)
	MT16 (γ,2n)

	34-Se-80
	MT4 (γ,n)
	MT16 (γ,2n)

	34-Se-82
	MT4 (γ,n)
	MT16 (γ,2n)


	35-Br
	35-Br-79
	MT4 (γ,n)

	35-Br-81
	MT4 (γ,n)


	36-Kr
	36-Kr-86
	MT4 (γ,n)


	37-Rb
	37-Rb-85
	MT4 (γ,n)

	37-Rb-87
	MT107 (γ,α)


	39-Y
	39-Y-89
	MT4 (γ,n)
	MT16 (γ,2n)
	MT103 (γ,p)


	40-Zr
	40-Zr-90
	MT4 (γ,n)
	MT16 (γ,2n)
	MT103 (γ,p)

	40-Zr-91
	MT4 (γ,n)

	40-Zr-92
	MT4 (γ,n)

	40-Zr-94
	MT4 (γ,n)
	MT17 (γ,3n)

	40-Zr-96
	MT4 (γ,n)
	MT107 (γ,α)


	41-Nb
	41-Nb-93
	MT107 (γ,α)


	42-Mo
	42-Mo-92
	MT4 (γ,n)

	42-Mo-94
	MT4 (γ,n)

	42-Mo-95
	MT4 (γ,n)

	42-Mo-96
	MT4 (γ,n)
	MT17 (γ,3n)

	42-Mo-97
	MT4 (γ,n)

	42-Mo-98
	MT4 (γ,n)
	MT17 (γ,3n)

	42-Mo-100
	MT4 (γ,n)
	MT17 (γ,3n)


	45-Rh
	45-Rh-103
	MT16 (γ,2n)
	MT103 (γ,p)


	46-Pd
	46-Pd-105
	MT4 (γ,n)

	46-Pd-106
	MT4 (γ,n)

	46-Pd-108
	MT4 (γ,n)
	MT103 (γ,p)

	46-Pd-110
	MT4 (γ,n)


	47-Ag
	47-Ag-107
	MT4 (γ,n)
	MT16 (γ,2n)

	47-Ag-109
	MT4 (γ,n)


	49-In
	49-In-115
	MT4 (γ,n)
	MT16 (γ,2n)
	MT17 (γ,3n)


	50-Sn
	50-Sn-112
	MT4 (γ,n)
	MT16 (γ,2n)

	50-Sn-114
	MT4 (γ,n)
	MT16 (γ,2n)

	50-Sn-116
	MT4 (γ,n)
	MT16 (γ,2n)

	50-Sn-117
	MT4 (γ,n)
	MT16 (γ,2n)
	MT17 (γ,3n)

	50-Sn-118
	MT4 (γ,n)
	MT16 (γ,2n)
	MT17 (γ,3n)

	50-Sn-119
	MT4 (γ,n)
	MT16 (γ,2n)
	MT17 (γ,3n)

	50-Sn-120
	MT4 (γ,n)
	MT16 (γ,2n)
	MT17 (γ,3n)

	50-Sn-122
	MT4 (γ,n)
	MT16 (γ,2n)

	50-Sn-124
	MT4 (γ,n)
	MT16 (γ,2n)
	MT17 (γ,3n)


	51-Sb
	51-Sb-121
	MT4 (γ,n)

	51-Sb-123
	MT4 (γ,n)


	53-I
	53-I-127
	MT4 (γ,n)
	MT16 (γ,2n)
	MT17 (γ,3n)

	53-I-129
	MT4 (γ,n)


	55-Cs
	55-Cs-133
	MT16 (γ,2n)
	MT17 (γ,3n)


	56-Ba
	56-Ba-130
	MT4 (γ,n)

	56-Ba-132
	MT4 (γ,n)

	56-Ba-134
	MT4 (γ,n)

	56-Ba-136
	MT4 (γ,n)

	56-Ba-138
	MT4 (γ,n)
	MT17 (γ,3n)


	57-La
	57-La-139
	MT4 (γ,n)
	MT17 (γ,3n)


	58-Ce
	58-Ce-140
	MT4 (γ,n)

	58-Ce-142
	MT4 (γ,n)


	59-Pr
	59-Pr-141
	MT4 (γ,n)
	MT17 (γ,3n)


	60-Nd
	60-Nd-142
	MT4 (γ,n)
	MT16 (γ,2n)

	60-Nd-143
	MT4 (γ,n)
	MT16 (γ,2n)

	60-Nd-144
	MT4 (γ,n)
	MT16 (γ,2n)

	60-Nd-145
	MT4 (γ,n)
	MT16 (γ,2n)

	60-Nd-146
	MT4 (γ,n)
	MT16 (γ,2n)

	60-Nd-148
	MT4 (γ,n)
	MT16 (γ,2n)

	60-Nd-150
	MT16 (γ,2n)


	62-Sm
	62-Sm-144
	MT4 (γ,n)
	MT16 (γ,2n)

	62-Sm-147
	MT4 (γ,n)

	62-Sm-148
	MT4 (γ,n)
	MT16 (γ,2n)

	62-Sm-149
	MT4 (γ,n)

	62-Sm-150
	MT4 (γ,n)
	MT16 (γ,2n)

	62-Sm-152
	MT4 (γ,n)
	MT16 (γ,2n)

	62-Sm-154
	MT4 (γ,n)
	MT16 (γ,2n)


	63-Eu
	63-Eu-153
	MT4 (γ,n)
	MT17 (γ,3n)


	64-Gd
	64-Gd-160
	MT4 (γ,n)
	MT17 (γ,3n)
	MT28 (γ,n+p)
	MT103 (γ,p)


	65-Tb
	65-Tb-159
	MT16 (γ,2n)
	MT17 (γ,3n)


	67-Ho
	67-Ho-165
	MT16 (γ,2n)
	MT17 (γ,3n)


	68-Er
	68-Er-166
	MT16 (γ,2n)

	68-Er-170
	MT107 (γ,α)


	71-Lu
	71-Lu-175
	MT17 (γ,3n)


	72-Hf
	72-Hf-178
	MT16 (γ,2n)


	73-Ta
	73-Ta-181
	MT4 (γ,n)
	MT16 (γ,2n)
	MT17 (γ,3n)
	MT18 (γ,fission)


	74-W
	74-W-182
	MT18 (γ,fission)

	74-W-186
	MT4 (γ,n)
	MT17 (γ,3n)


	75-Re
	75-Re-187
	MT4 (γ,n)


	76-Os
	76-Os-186
	MT16 (γ,2n)

	76-Os-188
	MT4 (γ,n)
	MT17 (γ,3n)

	76-Os-189
	MT17 (γ,3n)

	76-Os-190
	MT17 (γ,3n)

	76-Os-192
	MT17 (γ,3n)


	78-Pt
	78-Pt-198
	MT4 (γ,n)


	79-Au
	79-Au-197
	MT4 (γ,n)
	MT16 (γ,2n)
	MT17 (γ,3n)
	MT18 (γ,fission)


	80-Hg
	80-Hg-198
	MT4 (γ,n)


	81-Tl
	81-Tl-203
	MT4 (γ,n)


	82-Pb
	82-Pb-206
	MT4 (γ,n)

	82-Pb-207
	MT4 (γ,n)

	82-Pb-208
	MT4 (γ,n)
	MT16 (γ,2n)
	MT17 (γ,3n)


	83-Bi
	83-Bi-209
	MT4 (γ,n)
	MT17 (γ,3n)
	MT18 (γ,fission)


	88-Ra
	88-Ra-226
	MT18 (γ,fission)


	89-Ac
	89-Ac-227
	MT18 (γ,fission)


	90-Th
	90-Th-232
	MT4 (γ,n)
	MT16 (γ,2n)
	MT18 (γ,fission)


	92-U
	92-U-233
	MT4 (γ,n)
	MT18 (γ,fission)

	92-U-234
	MT18 (γ,fission)

	92-U-235
	MT16 (γ,2n)
	MT18 (γ,fission)

	92-U-236
	MT16 (γ,2n)
	MT18 (γ,fission)

	92-U-238
	MT4 (γ,n)
	MT16 (γ,2n)
	MT18 (γ,fission)


	93-Np
	93-Np-237
	MT4 (γ,n)
	MT16 (γ,2n)
	MT18 (γ,fission)


	94-Pu
	94-Pu-238
	MT18 (γ,fission)

	94-Pu-239
	MT4 (γ,n)
	MT16 (γ,2n)
	MT18 (γ,fission)

	94-Pu-240
	MT18 (γ,fission)

	94-Pu-241
	MT18 (γ,fission)

	94-Pu-242
	MT18 (γ,fission)

	94-Pu-244
	MT18 (γ,fission)


	95-Am
	95-Am-241
	MT4 (γ,n)
	MT18 (γ,fission)

	95-Am-242m
	MT18 (γ,fission)

	95-Am-243
	MT4 (γ,n)
	MT18 (γ,fission)


	96-Cm
	96-Cm-243
	MT18 (γ,fission)

	96-Cm-245
	MT18 (γ,fission)


	97-Bk
	97-Bk-249
	MT18 (γ,fission)


	98-Cf
	98-Cf-249
	MT18 (γ,fission)



	By reaction (MT)
	MT4 (γ,n)
	3-Li
	3-Li-6
	3-Li-7

	4-Be
	4-Be-9

	6-C
	6-C-12
	6-C-13

	7-N
	7-N-14

	8-O
	8-O-16

	9-F
	9-F-19

	10-Ne
	10-Ne-20
	10-Ne-22

	12-Mg
	12-Mg-24
	12-Mg-26

	13-Al
	13-Al-27

	14-Si
	14-Si-28
	14-Si-29

	15-P
	15-P-31

	16-S
	16-S-32

	17-Cl
	17-Cl-35

	19-K
	19-K-39

	20-Ca
	20-Ca-48

	21-Sc
	21-Sc-45

	22-Ti
	22-Ti-46

	24-Cr
	24-Cr-50

	26-Fe
	26-Fe-54
	26-Fe-56

	27-Co
	27-Co-59

	28-Ni
	28-Ni-58
	28-Ni-60

	29-Cu
	29-Cu-63
	29-Cu-65

	30-Zn
	30-Zn-64
	30-Zn-65
	30-Zn-67
	30-Zn-70

	32-Ge
	32-Ge-70
	32-Ge-72
	32-Ge-73
	32-Ge-74
	32-Ge-76

	34-Se
	34-Se-74
	34-Se-76
	34-Se-77
	34-Se-78
	34-Se-80
	34-Se-82

	35-Br
	35-Br-79
	35-Br-81

	36-Kr
	36-Kr-86

	37-Rb
	37-Rb-85

	39-Y
	39-Y-89

	40-Zr
	40-Zr-90
	40-Zr-91
	40-Zr-92
	40-Zr-94
	40-Zr-96

	42-Mo
	42-Mo-92
	42-Mo-94
	42-Mo-95
	42-Mo-96
	42-Mo-97
	42-Mo-98
	42-Mo-100

	46-Pd
	46-Pd-105
	46-Pd-106
	46-Pd-108
	46-Pd-110

	47-Ag
	47-Ag-107
	47-Ag-109

	49-In
	49-In-115

	50-Sn
	50-Sn-112
	50-Sn-114
	50-Sn-116
	50-Sn-117
	50-Sn-118
	50-Sn-119
	50-Sn-120
	50-Sn-122
	50-Sn-124

	51-Sb
	51-Sb-121
	51-Sb-123

	53-I
	53-I-127
	53-I-129

	56-Ba
	56-Ba-130
	56-Ba-132
	56-Ba-134
	56-Ba-136
	56-Ba-138

	57-La
	57-La-139

	58-Ce
	58-Ce-140
	58-Ce-142

	59-Pr
	59-Pr-141

	60-Nd
	60-Nd-142
	60-Nd-143
	60-Nd-144
	60-Nd-145
	60-Nd-146
	60-Nd-148

	62-Sm
	62-Sm-144
	62-Sm-147
	62-Sm-148
	62-Sm-149
	62-Sm-150
	62-Sm-152
	62-Sm-154

	63-Eu
	63-Eu-153

	64-Gd
	64-Gd-160

	73-Ta
	73-Ta-181

	74-W
	74-W-186

	75-Re
	75-Re-187

	76-Os
	76-Os-188

	78-Pt
	78-Pt-198

	79-Au
	79-Au-197

	80-Hg
	80-Hg-198

	81-Tl
	81-Tl-203

	82-Pb
	82-Pb-206
	82-Pb-207
	82-Pb-208

	83-Bi
	83-Bi-209

	90-Th
	90-Th-232

	92-U
	92-U-233
	92-U-238

	93-Np
	93-Np-237

	94-Pu
	94-Pu-239

	95-Am
	95-Am-241
	95-Am-243


	MT16 (γ,2n)
	5-B
	5-B-11

	6-C
	6-C-12
	6-C-14

	8-O
	8-O-16

	9-F
	9-F-19

	12-Mg
	12-Mg-26

	15-P
	15-P-31

	16-S
	16-S-32
	16-S-34

	20-Ca
	20-Ca-48

	23-V
	23-V-51

	26-Fe
	26-Fe-54
	26-Fe-56

	27-Co
	27-Co-59

	28-Ni
	28-Ni-58
	28-Ni-60

	29-Cu
	29-Cu-63

	32-Ge
	32-Ge-70
	32-Ge-72
	32-Ge-74
	32-Ge-76

	33-As
	33-As-75

	34-Se
	34-Se-76
	34-Se-78
	34-Se-80
	34-Se-82

	39-Y
	39-Y-89

	40-Zr
	40-Zr-90

	45-Rh
	45-Rh-103

	47-Ag
	47-Ag-107

	49-In
	49-In-115

	50-Sn
	50-Sn-112
	50-Sn-114
	50-Sn-116
	50-Sn-117
	50-Sn-118
	50-Sn-119
	50-Sn-120
	50-Sn-122
	50-Sn-124

	53-I
	53-I-127

	55-Cs
	55-Cs-133

	60-Nd
	60-Nd-142
	60-Nd-143
	60-Nd-144
	60-Nd-145
	60-Nd-146
	60-Nd-148
	60-Nd-150

	62-Sm
	62-Sm-144
	62-Sm-148
	62-Sm-150
	62-Sm-152
	62-Sm-154

	65-Tb
	65-Tb-159

	67-Ho
	67-Ho-165

	68-Er
	68-Er-166

	72-Hf
	72-Hf-178

	73-Ta
	73-Ta-181

	76-Os
	76-Os-186

	79-Au
	79-Au-197

	82-Pb
	82-Pb-208

	90-Th
	90-Th-232

	92-U
	92-U-235
	92-U-236
	92-U-238

	93-Np
	93-Np-237

	94-Pu
	94-Pu-239


	MT17 (γ,3n)
	25-Mn
	25-Mn-55

	27-Co
	27-Co-59

	40-Zr
	40-Zr-94

	42-Mo
	42-Mo-96
	42-Mo-98
	42-Mo-100

	49-In
	49-In-115

	50-Sn
	50-Sn-117
	50-Sn-118
	50-Sn-119
	50-Sn-120
	50-Sn-124

	53-I
	53-I-127

	55-Cs
	55-Cs-133

	56-Ba
	56-Ba-138

	57-La
	57-La-139

	59-Pr
	59-Pr-141

	63-Eu
	63-Eu-153

	64-Gd
	64-Gd-160

	65-Tb
	65-Tb-159

	67-Ho
	67-Ho-165

	71-Lu
	71-Lu-175

	73-Ta
	73-Ta-181

	74-W
	74-W-186

	76-Os
	76-Os-188
	76-Os-189
	76-Os-190
	76-Os-192

	79-Au
	79-Au-197

	82-Pb
	82-Pb-208

	83-Bi
	83-Bi-209


	MT18 (γ,fission)
	73-Ta
	73-Ta-181

	74-W
	74-W-182

	79-Au
	79-Au-197

	83-Bi
	83-Bi-209

	88-Ra
	88-Ra-226

	89-Ac
	89-Ac-227

	90-Th
	90-Th-232

	92-U
	92-U-233
	92-U-234
	92-U-235
	92-U-236
	92-U-238

	93-Np
	93-Np-237

	94-Pu
	94-Pu-238
	94-Pu-239
	94-Pu-240
	94-Pu-241
	94-Pu-242
	94-Pu-244

	95-Am
	95-Am-241
	95-Am-242m
	95-Am-243

	96-Cm
	96-Cm-243
	96-Cm-245

	97-Bk
	97-Bk-249

	98-Cf
	98-Cf-249


	MT22 (γ,n+α)
	4-Be
	4-Be-9

	6-C
	6-C-12


	MT28 (γ,n+p)
	2-He
	2-He-3

	3-Li
	3-Li-6

	6-C
	6-C-12

	7-N
	7-N-14

	8-O
	8-O-16

	10-Ne
	10-Ne-20

	15-P
	15-P-31

	16-S
	16-S-32
	16-S-34

	26-Fe
	26-Fe-54
	26-Fe-56

	28-Ni
	28-Ni-58
	28-Ni-60

	29-Cu
	29-Cu-63
	29-Cu-65

	30-Zn
	30-Zn-64

	64-Gd
	64-Gd-160


	MT32 (γ,n+d)
	3-Li
	3-Li-7


	MT41 (γ,2n+p)
	3-Li
	3-Li-6
	3-Li-7


	MT45 (γ,n+p+α)
	6-C
	6-C-12


	MT103 (γ,p)
	2-He
	2-He-3

	3-Li
	3-Li-6
	3-Li-7

	4-Be
	4-Be-9

	5-B
	5-B-11

	6-C
	6-C-12
	6-C-13

	7-N
	7-N-15

	8-O
	8-O-16
	8-O-18

	10-Ne
	10-Ne-20
	10-Ne-22

	13-Al
	13-Al-27

	14-Si
	14-Si-28

	15-P
	15-P-31

	16-S
	16-S-32
	16-S-34

	22-Ti
	22-Ti-50

	26-Fe
	26-Fe-54
	26-Fe-56

	28-Ni
	28-Ni-58
	28-Ni-60

	29-Cu
	29-Cu-63
	29-Cu-65

	30-Zn
	30-Zn-68

	32-Ge
	32-Ge-70

	39-Y
	39-Y-89

	40-Zr
	40-Zr-90

	45-Rh
	45-Rh-103

	46-Pd
	46-Pd-108

	64-Gd
	64-Gd-160


	MT105 (γ,t)
	3-Li
	3-Li-6
	3-Li-7


	MT107 (γ,α)
	23-V
	23-V-51

	29-Cu
	29-Cu-65

	32-Ge
	32-Ge-76

	37-Rb
	37-Rb-87

	40-Zr
	40-Zr-96

	41-Nb
	41-Nb-93

	68-Er
	68-Er-170


	MT108 (γ,2α)
	6-C
	6-C-12


	MT109 (γ,3α)
	8-O
	8-O-16


	MT111 (γ,2p)
	29-Cu
	29-Cu-63


	MT112 (γ,p+α)
	6-C
	6-C-12


	MT115 (γ,p+d)
	3-Li
	3-Li-6


	MT116 (γ,p+t)
	3-Li
	3-Li-7




