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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, 36 (12), 1157-1286, 2012.
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Table 1: list of databases used in the inter-comparison
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Table 3: list of exclusive reactions used in the inter-comparison

Library Release date
ENDF/B-VIII.O February 2018
TENDL-2017 December 2017

EXFOR April 2018

Table 2: experimental data sets color code

Color Publication year
. red 2005 < year
orange 2000 < year < 2005
light orange 1995 < year < 2000
khaki 1990 < year < 1995
Plightgreen N | 1985 < year < 1990
DS | 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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2-He-3

13-Al-27 >>

MT111 (*He,2p) or MT5 (He4 production)

3-Li-6 MT4 (*He,n) >>

He3 (*He,2p) or He4 production log-log
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500 keV

1 MeV
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10 MeV

Cross section

He3 (*He,2p) or He4 production lin-log

130 mb{ —— ENDF/B-VIILO
% REBrown+ 1987
+  Wang Neng-Ming+ 1966

120 mb+

110 mb

100 mb-

90 mb1-

80mbT

70 mb1

60 mb1-

50 mb1

40mb

30mbT

20mbT

10mb
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Incident energy

500 keV

1MeV
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Reaction

Q-Value

He3(He3,2p)He4

12859.57 keV
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3-Li-6

4-Be-9 >>

<< 2-He-3 MT111 (*He,2p)

MT4 (*He,n) or MT5 (B8 production)

MT104 (*He,d) >>

Li6 (*He,n) or B8 production log-log

Li6 (*He,n) or B8 production lin-log

=== TENDL-2017 * === TENDL-2017 * il
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Incident energy Incident energy
Reaction Q-Value
Li6(He3,n)B8 -1974.82 keV
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3-Li-6

5-B-10 >>

<< MT4 (*He,n)

MT104 (°*He,d) or MT5 (Be7 production)

MT112 (®*He,p+a) >>

Li6 (®*He,d) or Be7 production log-log

Li6 (*He,d) or Be7 production lin-log
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10peV  100peV  1meV  10meV  100meV eV 106V 1006V eV 10keV  100keV  1MeV  10MeV 100 MeV 10peV  100peV  1meV  10meV  100meV  1eV 106V 100eV  1keV  10keV  100keV  1MeV  10MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Li6(He3,d)Be7 113.37 keV
Li6(He3,n+p)Be7 -2111.19 keV
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3-Li-6

44-Ru-101 >>

<< MT104 (*He,d)

MT112 (*He,p+a) or MT5 (He4 production)

3-Li-7 MT105 (*He,t) >>

Li6 (*He,p+a) or He4 production log-log

Li6 (*He,p+a) or He4 production lin-log

100b{ — enor-vito T 300 mb{ —— ENDF/B-VIlLO i
161 % CRGous: 1970 "X GROous 1970
10mbt
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1ot
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ey oe
1E19 T t t t t t t + t t t + t t t t t t t + + + + t + t
10peV  100peV  1meV  10meV  100meV eV 106V 1006V 1keV 100keV 1MV  10MeV  100MeV 10peV  100peV  1meV  10meV  100meV eV 106V 100eV  1keV  10keV  100keV  1MeV  10MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Li6(He3,p+a)He4 16879.29 keV
Li6(He3,d+He3)He4 -1473.76 keV
Li6(He3,2p+t)He4 -2934.57 keV
Li6(He3,n+p+He3)He4 -3698.32 keV
Li6(He3,p+2d)He4 -6967.24 keV
Li6(He3,n+2p+d)He4 -9191.80 keV
Li6(He3,2n+3p)He4 -11416.37 keV
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3-Li-7 5-B-10 >>
<< 3-Li-6 MT112 (®*He,p+a) MT105 (°*He,t) or MT5 (Be7 production) 4-Be-9 MT4 (*He,n) >>
Li7 (®*He,t) or Be7 production log-log Li7 (®*He,t) or Be7 production lin-log

500 mbq-~-~- TENDL-2017 * i i T T T T T TTTTTTi i i i i i N I L L B AR A i - == TENDL-2017 * i i iR i i I i i
®  S.N.Abramovich+ 1982 280mb{ ®  S.N.Abramovich+ 1982
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1MeV 25Mev 5 Mev oMy 25Mev 50 Mev " 100 Mev 1MeV 25Mev 5 Mev oMy 25 Mev 50 Mev " 100 Mev
Incident energy Incident energy
Reaction Q-Value
Li7(He3,t)Be7 -880.49 keV
Li7(He3,n+d)Be7 -7137.72 keV
Li7(He3,2n+p)Be7 -9362.28 keV
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<< 3-Li-6

4-Be-9

5-B-10 >>

<< 3-Li-7 MT105 (®He,t)

MT4 (*He,n) or MT5 (C11 production)

MT16 (*He,2n) >>

Be9 (®*He,n) or C11 production log-log
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TENDL-2017 *
S.N.Abramovich+ 1984
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100 peV 1meV 10 meV 100 meV 1eV 10eV 100 eV 1keV 10 keV 100 keV/

Incident energy

1MeV 10MeV 100 MeV

Reaction

Q-Value

Be9(He3,n)C11

7558.05 keV
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4-Be-9

12-Mg-24 >>

<< MT4 (*He,n)

MT16 (*He,2n) or MT5 (C10 production)

5-B-10 MT4 (°*He,n) >>

Be9 (®*He,2n) or C10 production log-log

Be9 (®*He,2n) or C10 production lin-log
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Incident energy Incident energy
Reaction Q-Value
Be9(He3,2n)C10 -5561.77 keV
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<< 4-Be-9

5-B-10

6-C-12 >>

<< 4-Be-9 MT16 (*He,2n)

MT4 (*He,n) or MT5 (N12 production)

MT104 (*He,d) >>

B10 (®*He,n) or N12 production log-log

B10 (®He,n) or N12 production lin-log
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Incident energy Incident energy
Reaction Q-Value
B10(He3,n)N12 1572.50 keV

May 2018

Incident helions




OECD NEA Data Bank

JANIS Book

<< 3-Li-6

5-B-10

6-C-12 >>

<< MT4 (*He,n)

MT104 (°*He,d) or MT5 (C11 production)

MT105 (*He,t) >>

B10 (®*He,d) or C11 production log-log

B10 (®*He,d) or C11 production lin-log

- -~ TENDL-2017* - -~ TENDL-2017 *
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Incident energy Incident energy
Reaction Q-Value
B10(He3,d)C11 3195.89 keV
B10(He3,n+p)C11 971.33 keV
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<< 3-Li-7

5-B-10

5-B-11 >>

<< MT104 (*He,d)

MT105 (°*He,t) or MT5 (C10 production)

5-B-11 MT105 (*He,t) >>

B10 (*He,t) or C10 production log-log

B10 (*He,t) or C10 production lin-log
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Incident energy Incident energy
Reaction Q-Value
B10(He3,t)C10 -3666.69 keV
B10(He3,n+d)C10 -9923.92 keV
B10(He3,2n+p)C10 -12148.49 keV
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<< 5-B-10 5-B-11
<< 5-B-10 MT105 (®*He,t) MT105 (°*He,t) or MT5 (C11 production) 6-C-12 MT4 (*He,n) >>
B11 (*He,t) or C11 production log-log B11 (®He,t) or C11 production lin-log
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Incident energy Incident energy
Reaction Q-Value
B11(He3,t)C11 -2000.99 keV
B11(He3,n+d)C11 -8258.22 keV
B11(He3,2n+p)C11 -10482.79 keV
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12-Mg-24 >>

<< 5-B-11 MT105 (*He,t)

MT4 (*He,n) or MT5 (014 production)
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C12 (*He,n) or O14 production lin-log
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Incident energy Incident energy
Reaction Q-Value
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-1147.56 keV
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Reaction Q-Value
C12(He3,d)N13 -3549.99 keV
C12(He3,n+p)N13 -5774.55 keV
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80mbT

70 mbT

60mbT

50 mbT

40 mbT

30mb

20mbT

10 mb-

=== TENDL-2017 *
90mbq X  O.D.Brill' 1965

10 peV

100 peV

1 meV

10 meV

100 meV 1eV

10eV 100 eV

Incident energy

1keV 10 keV 100 keV 1MeV 10 MeV 100 MeV

Reaction

Q-Value

N14(He3,a)N13

10024.24 keV

N14(He3,p+t)N13

-9789.62 keV

N14(He3,n+He3)N13

-10553.38 keV

N14(He3,2d)N13 -13822.29 keV
N14(He3,n+p+d)N13 -16046.86 keV
N14(He3,2n+2p)N13 -18271.42 keV

May 2018
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OECD NEA Data Bank

JANIS Book

8-0-16

12-Mg-24 >>

<< 7-N-14 MT107 (*He,a)

MT103 (*He,p) or MT5 (F18 production)

MT107 (*He,a) >>

016 (*He,p) or F18 production log-log

10bq{--- TENDL-2017*
X J.Gass+ 1976

1b4{ -+ R.L.Hahn+1966

100 mb+

10mbT

100 pb 1
10pbt

1ubT
100 nb1
10nb

1nbT

Cross section

100 pb+
10pbT
1pbT
100 fo -
10h+
1fo+
01fbt
I

0.001 o+

016 (*He,p) or F18 production lin-log

=== TENDL-2017 *
X J.Gass+ 1976
4+ R.L.Hahn+ 1966

400 mb

LT
“’5;‘
3

300 mb

200 mb

Cross section

100 mb-

10 peV 100 peV 1 meV

10 meV

100 meV 1eV 10eV 100 eV 1keV 10keV

Incident energy

100 keV

1MeV 10 MeV 100 MeV 10 peV 100 peV 1meV

10 meV

100 meV 1eV 10eV 100 eV 1keV 10keV

Incident energy

100 keV

1MeV 10MeV 100 MeV

Reaction

Q-Value

0O16(He3,p)F18

2032.14 keV

May 2018
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OECD NEA Data Bank JANIS Book

<< 7-N-14 8-0-16 9-F-19 >>
<< MT103 (*He,p) MT107 (*He,a) or MT5 (015 production) MT108 (°*He,2a) >>
016 (*He,a) or O15 production log-log 016 (*He,a) or O15 production lin-log
(b1 X R Hamms 1960 20mb S R e 1900
100 mb ,""’“ 200 mb+
10mbt : \
Tmbt 180 mb
100w 160 mb- i
10pbT x
1ubt 140 mb1
100 b+ :
c e 120mbt :
.% 10nbt % "
Z bt g 100 mb+ ]
S 100ppt 5
w0mt 80 mb+
e g0 mbT )
100+
10f01 4ombT ,
1t i i
20mbt+ h
01t /
0.1 fb 0b
0001 L
10 pev 100?ueV 1 rr:eV 10 ;nev 100 inev 1 ;v 10?eV 108 v 1 k;\/ 1oulev 100?kev 1 l\jleV 10 V;IeV 100 ;wev “ 10 Y 100?ueV 1 niev 10 r;ev 100 %ev 1 ;v WO?eV 108 o 1 lieV 1oulev 100?kev 1 h;IeV 10 If/leV 100 ;vleV
Incident energy Incident energy
Reaction Q-Value
016(He3,0)015 4913.70 keV
016(He3,p+t)015 -14900.16 keV
016(He3,n+He3)015 -15663.92 keV
016(He3,2d)015 -18932.83 keV
016(He3,n+p+d)015 -21157.40 keV
016(He3,2n+2p)015 -23381.96 keV

May 2018 Incident helions




OECD NEA Data Bank

JANIS Book

8-0-16

13-Al-27 >>

<< MT107 (*He,q)

MT108 (*He,2a) or MT5 (C11 production)

9-F-19 MT22 (*He,n+a) >>

016 (*He,2a) or C11 production log-log

016 (*He,2a) or C11 production lin-log

1b TENDL-2017 * = o TENDL2017* T — T L
100 mb+ = L i 50mb1- X _onaEe
90 T B o S 1 i
1mb
100 pb- 40 rnb—:
10 ub+ I
1ubt I
_ 100mb . mbr
"3 10nbT % 7
© 100 pb- ° g mb*i
10pbt
1pbt L
100 fo+ mmbt
10fb
1o+
0b
0.1fo1
1 MeV 25 ;VIeV 5 N;eV 10 I:Aev 25 h;IeV 50 li/leV 100 ;\Aev 1 MeV 25 ;\Ae\/ 5 I\;\ev 10 lz/leV 25 !:/Iev 50 I:Ae\/ 100 ;VIeV
Incident energy Incident energy
Reaction Q-Value Reaction Q-Value
016(He3,2a)C11 -5305.92 keV 016(He3,n+p+t+He3)C11 -45697.39 keV
016(He3,p+t+a)C11 -25119.78 keV 016(He3,2n+2He3)C11 -46461.15 keV
016(He3,n+He3+a)C11 -25883.53 keV 016(He3,p+2d+t)C11 -48966.31 keV
016(He3,2d+a)C11 -29152.44 keV 016(He3,n+2d+He3)C11 -49730.06 keV
016(He3,n+p+d+a)C11 -31377.01 keV 016(He3,n+2p+d+t)C11 -51190.87 keV
016(He3,2n+2p+a)C11 -33601.58 keV| 0O16(He3,2n+p+d+He3)C11 -51954.63 keV
016(He3,d+t+He3)C11 -43472.83 keV 016(He3,4d)C11 -52998.97 keV
016(He3,2p+2t)C11 -44933.64 keV 016(He3,2n+3p+t)C11 -53415.44 keV

May 2018

Incident helions




OECD NEA Data Bank JANIS Book

9-F-19 23-V-51 >>
<< 8-0-16 MT108 (*He,20a) MT22 (*He,n+a) or MT5 (F17 production) MT107 (*He,a) >>
F19 (®*He,n+a) or F17 production log-log F19 (®*He,n+a) or F17 production lin-log

Sl mmEe 1 1 1 1 1 ] e o .
xx”‘( 130 mb+
10mbt N
1 g 120 mb+
100 i‘b:' 110 mb
TubT 100 mb -
100 b+
90mbt
1nbT i
¢ 100pbT L
.% 1 % 70mbt
LARES i
8 100fT g 6ombT
1o+ 50 mb-- x
01for : 40mbt
0.001 o+ 0 mbt
1E4 T 20mbt
1E-6fb: 10mb T
1E7 b+
18 0b
B9t
1E10fo : : : : : : : : : : : : : Aomop : : : : : : : : : : : : :
10peV  100peV  1meV  10meV  100meV eV 10eV  100eV  1keV  10keV  100keV  1MeV  10MeV 100 MeV 10peV  100peV  1meV  10meV  100meV eV 10ev  100eV  1keV  10keV  100keV  1MeV  10MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
F19(He3,n+a)F17 995.84 keV
F19(He3,d+t)F17 -16593.46 keV
F19(He3,n+p+t)F17 -18818.02 keV
F19(He3,2n+He3)F17 -19581.78 keV
F19(He3,n+2d)F17 -22850.69 keV
F19(He3,2n+p+d)F17 -25075.26 keV
F19(He3,3n+2p)F17 -27299.82 keV

May 2018 Incident helions




OECD NEA Data Bank

JANIS Book

<< 8-0-16

9-F-19

19-K-39 >>

<< MT22 (*He,n+q)

MT107 (*He,a) or MT5 (F18 production)

12-Mg-24 MT4 (*He,n) >>

F19 (®*He,a) or F18 production log-log

1b+q

+XKX

100 mb+

TENDL-2017 *
J.Gass+ 1976
R.L.Hahn+ 1966
O.D.Brill' 1965

10mb T
1mb
100 pb+
10pbT
TpbT
100 nb
10nbT
1nbT

100 pb

Cross section

10pbt+
1pbt
100 b1
10fb
1o+
01fo1
0.01fb

000101

B4t

1E-5fb+

&"”3&«&‘, \‘

Cross section

10 peV

100 peV 1 meV

10meV 100 meV 1eV 10eV 100 eV 1keV 10keV

Incident energy

100 keV 1MeV 10 MeV 100 MeV

F19 (®*He,a) or F18 production lin-log

= TENDL-2017 *
J.Gass+ 1976

140 mb -

R.L.Hahn+ 1966
O.D.Brill' 1965

+ XK

130 mb-{

120 mb1

110 mb-

100 mb-

90 mb1-

80 mb1-

70mbT

60 mb1-

50 mb

40mb

30mbT

20mbT

10mbT

0b

-10mb

10 peV 100 peV 1meV 10 meV 100 meV 1eV

10eV 100 eV 1keV 10keV 100 keV 1MeV 10MeV 100 MeV

Incident energy

Reaction Q-Value
F19(He3,a)F18 10145.76 keV
F19(He3,p+t)F18 -9668.11 keV
F19(He3,n+He3)F18 -10431.86 keV
F19(He3,2d)F18 -13700.77 keV
F19(He3,n+p+d)F18 -15925.34 keV
F19(He3,2n+2p)F18 -18149.90 keV

May 2018
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OECD NEA Data Bank

JANIS Book

<< 6-C-12

12-Mg-24

13-Al-27 >>

<< 9-F-19 MT107 (®He,a)

MT4 (*He,n) or MT5 (Si26 production)

MT16 (*He,2n) >>

Mg24 (*He,n) or Si26 production log-log

Mg24 (*He,n) or Si26 production lin-log

- -~ TENDL-2017* I 40mb- -~ TENDL-2017* !
100mb| x  D.J.Frantsvog+ 1982 X D.J.Frantsvog+ 1982
10mb+ —_—
TmbT- 30mb
100 ub 1
c c
2 2
S 0uT 3 20mbt
n 1z
3 1]
13 7]
< <4
o (5}
1 bt
100 b 10 mb+
10nb+ =
1nb [0 VPR I
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Mg24(He3,n)Si26 67.31 keV

May 2018
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OECD NEA Data Bank

JANIS Book

<< 4-Be-9

12-Mg-24

13-Al-27 >>

<< MT4 (*He,n)

MT16 (*He,2n) or MT5 (Si25 production)

MT102 (*He,y) >>

Mg24 (*He,2n) or Si25 production log-log

Mg24 (*He,2n) or Si25 production lin-log

1mbd{~"" TENDL-2017 * === TENDL-2017 * I i T
X C.E.Moss+ 1974 X C.E.Moss+ 1974
500 b+
500 pb-+
100 pbt- .
50 bt {;" 400 pb+
§ 1wt S 0 bt
g 3 g
] H
® SubT »
13 7]
o <
o o
200 b+
1ubT
500 b+
100 b+
1000+ x
S0nb T O T T T T T T T T O T
1MeV 25 MeV 5MeV 10 MeV 25 MeV 50 MeV 100 Mev 1MeV 25MeV 5MeV 10MeV 25 MeV 50 MeV 100 MeV

Incident energy

Incident energy

Reaction

Q-Value

Mg24(He3,2n)Si25

-18971.99 keV

May 2018

Incident helions




OECD NEA Data Bank JANIS Book

12-Mg-24 13-Al-27 >>

<< MT16 (*He,2n) MT102 (®*He,y) or MT5 (Si27 production) MT103 (*He,p) >>

Mg24 (*He,y) or Si27 production log-log Mg24 (*He,y) or Si27 production lin-log

1mbq--- TENDL-2017* - -~ TENDL-2017*
X D.J.Frantsvog+ 1982 X D.J.Frantsvog+ 1982
100 pb-

10 b1
1ubT
100 bt 0w
10nb+
1nbT
100 pbt+
10 pbT
1pbt
100 fo
10fb1
11

Cross section
Cross section

0t 10ub

0011
0.00111
1E4 T
1E5 T
1E6T
1Bt
1E8fT -
T
1E-10 fbj// 0b
1B

10 peV 100 peV 1 meV 10 meV 100 meV 1eV 10eV 100 eV 1keV 10 keV 100 keV 1 MeV 10MeV 100 MeV 10 peV 100 peV 1 meV 10meV 100 meV 1eV 10eV 100 eV 1keV 10keV 100 keV 1MeV 10MeV 100 MeV

Incident energy Incident energy

Reaction Q-Value

Mg24(He3,y)Si27 13382.04 keV

May 2018 Incident helions




OECD NEA Data Bank JANIS Book

<< 8-0-16 12-Mg-24 12-Mg-26 >>
<< MT102 (*He,y) MT103 (°*He,p) or MT5 (Al26 production) 12-Mg-26 MT103 (°*He,p) >>

Mg24 (*He,p) or Al26 production log-log

1001-- - venorao ] ‘ ‘ ‘ ‘ ‘ ‘ ‘ T T ‘ ‘ 20 T o | T
1bt
100 mb1+
10mbT

Mg24 (*He,p) or Al26 production lin-log

1mb
100 pb
10 bt
TpbT
100 nb+
10nb
1nbT
100 pb+
10pbT
1pbT
100 fo 1
101
11
01T

100 mb-

Computed function
Computed function

001t
0001 b1
1E4nt :
1E5 bt

1E6DY
1E7 ot

10 peV 100 peV 1meV 10meV 100 meV 1eV 10eV 100 eV 1keV 10keV 100 keV 1MeV 10 MeV 100 MeV 10 peV 100 peV 1 meV 10 meV 100 meV 1eV 10eV 100 eV 1keV 10keV 100 keV 1MeV 10MeV 100 MeV

Incident energy Incident energy

Reaction Q-Value
Mg24(He3,p)AI26 5918.79 keV

May 2018 Incident helions




OECD NEA Data Bank

JANIS Book

<< 12-Mg-24

12-Mg-26

14-Si-28 >>

<< 12-Mg-24 MT103 (*He,p)

MT103 (°*He,p) or MT5 (Al28 production)

13-Al-27 MT4 (*He,n) >>

Mg26 (*He,p) or Al28 production log-log

Mg26 (*He,p) or Al28 production lin-log

L) Epp—, 120 mb4 === TENDL-2017*
1b{ X D.J.Frantsvog+ 1982 X D.J.Frantsvog+ 1982
100mb - - 110 mb -
10 mb- =
Tmb- : 100 mb
100 po -
10pb - 90 mbT
1ubT
1000+ 80mb-
10nbt
70 mb1 =
1nbT
s s
£ 100pbt 3 60mbt
& s
@ f0pbt @
13 7]
1 1pbt S 50mbT
o o
100+
10fT 4ombT .
1+
30mbt
01+
0011 0mb+
0.001 b+
B4t 10mbt o
EsbtT
1E6 1 L 1
BTt
: : : : : : : : : : : : : -10mb : : : : : : : : : : : : :
10peV  100peV  1meV  10meV  100meV  feV 106V 100eV  TkeV  10keV  100keV  1MeV  10MeV 100 MeV 10peV  100peV  1meV  10meV  100meV eV 10ev  100eV  1keV  10keV  100keV  1MeV  10MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Mg26(He3,p)AI28 8278.23 keV

May 2018
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OECD NEA Data Bank JANIS Book

<< 12-Mg-24 13-Al-27 14-Si-28 >>
<< 12-Mg-26 MT103 (°*He,p) MT4 (*He,n) or MT5 (P29 production) MT16 (*He,2n) >>
AlI27 (*He,n) or P29 production log-log Al27 (*He,n) or P29 production lin-log
101 === TENDL-2017 * T T T T T T T T T T T 1imb - == TENDL-2017 *
100mb{ X  D.JFrantsvog+ 1982 X D.J.Frantsvog+ 1982
-+ D.J.Frantsvog+ 1982 -+ D.J.Frantsvog+ 1982
10mb 10mbF =
1mbT ¥ -
100 b+ omb+
10t ! k
ThbT 8mb
100nb -
10nb+ 7mbt
1nbT
100 pbt 6mb-
s 1oeT s
§ TebT § 5mb
g 100+ g
o 10fb1 o
T 4mbt
01bt
001t smbT
00011+ -
1E4foT 2mbt
1E5bt
16D+ Tmb
L o
1E8h L b e
1E9n T
0pV  100pey  imev  0meV  100meV  Tev 06V 1006V TkeV 10KV  100keV MGV 10MeV 100 Mev i bV 100peV  mev  f0mev  100meV  fev 06V 1006V TV 10keV 100KV 1MV  10MeV  100MeV
Incident energy Incident energy
Reaction Q-Value
Al27(He3,n)P29 6615.65 keV

May 2018 Incident helions




OECD NEA Data Bank

JANIS Book

<< 12-Mg-24

13-Al-27

24-Cr-50 >>

<< MT4 (*He,n)

MT16 (*He,2n) or MT5 (P28 production)

MT102 (*He,y) >>

Al27 (*He,2n) or P28 production log-log

Al27 (®*He,2n) or P28 production lin-log

- -~ TENDL-2017* T - -~ TENDL-2017 *
X D.J.Frantsvog+ 1982 X D.J.Frantsvog+ 1982
tmbd T CEMosst 1974 +  C.E.Moss+ 1974
mb 900 pb
L +
500 ubt
800 pb .
+ /
700 pb 1
100 bt *
S0uoT 600 pb
c c
S S 500
=3 [%3
3 o
n 1z
@ 10pbT 3
4 r O 400 b1
o (5}
5ubT
300 pbt
it 200 b1 +
500 nb
100 wb+ *
] e B T B N B R A | ] A e
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
Al27(He3,2n)P28 -11260.47 keV

May 2018
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OECD NEA Data Bank JANIS Book
<< 12-Mg-24 13-Al-27 14-Si-28 >>
<< MT16 (*He,2n) MT102 (°*He,y) or MT5 (P30 production) MT108 (°*He,2a) >>
Al27 (*He,y) or P30 production log-log AlI27 (*He,y) or P30 production lin-log
10ub] T Eﬁ.ﬁ:ﬁgxy 1982 2.6 ub- T !)Tg;ﬁg\gy 1982
TubT 24 ub’i
22ubt
100 nb i
2ubT
10nbT 18pbT
16 b+
1nbT L
5 § 14w
3 100pbt H I
" o 12yt
s s —
© 10pbt c bt
800 b1
1pbT r
600 nb1
100fo 400 bt
200 nb1
101 I
0b
11 i
| | | | | | | | | | | | -200 nb1 [ [ [ [ [ [ [ [ [ [ [ [
10 peV 100 peV 1meV 10 meV 100 meV 1eV 10eV 100 eV 1keV 10 keV 100 keV 1MeV 10 MeV 100 MeV 10 peV 100 peV 1meV 10 meV 100 meV 1eV 10eV 100 eV 1keV 10 keV 100 keV 1MeV 10 MeV/ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Al27(He3,y)P30 17935.07 keV

May 2018

Incident helions




OECD NEA Data Bank

JANIS Book

<< 8-0-16

13-Al-27

19-K-39 >>

<< MT102 (*He,y)

MT108 (*He,2a) or MT5 (Na22 production)

MT111 (*He,2p) >>

Al27 (®*He,2a) or Na22 production log-log

Al27 (®*He,2a) or Na22 production lin-log

16 % O 165 oMb et 1965
oom————————— -
ombr e T 80 mb+
1mb
100 b1 70 mbT
10 pbt
1TpbT
100 b+ 60 mb+-
10nbt
o 'mT _ s0mb
£ 100t 2
& 1opt b3
s @ 40mbT
S tpor s
o o
100 b1
10t 30 mb+
1t
04t 20 mb+-
0.01f
0.001 o+
10 mb
1E4 ot
1E5 T
1E6fbT 0b
1ET ot
1MeV 25 ;\/IeV 5 l\;IeV 10 If/leV 25 Knev 50 I:/IeV 100 Rnev 1MeV 25 ;VIeV 5 n;ev 50 &nev 100 ;\Aev
Incident energy
Reaction Q-Value Reaction Q-Value
Al27(He3,2a)Na22 -1933.85 keV Al27(He3,n+p+t+He3)Na22 -42325.32 keV
Al27(He3,p+t+a)Na22 -21747.71 keV Al27(He3,2n+2He3)Na22 -43089.08 keV

Al27(He3,n+He3+a)Na22

-22511.46 keV

Al27(He3,p+2d+t)Na22

-45594.23 keV

Al27(He3,2d+a)Na22

-25780.37 keV

Al27(He3,n+2d+He3)Na22

-46357.99 keV

Al27(He3,n+p+d+a)Na22

-28004.94 keV

Al27(He3,n+2p+d+t)Na22

-47818.80 keV

Al27(He3,2n+2p+a)Na22

-30229.51 keV

Al27(He3,2n+p+d+He3)Na22

-48582.56 keV

Al27(He3,d+t+He3)Na22

-40100.76 keV

Al27(He3,4d)Na22

-49626.90 keV

Al27(He3,2p+2t)Na22

-41561.57 keV

Al27(He3,2n+3p+t)Na22

-50043.37 keV

May 2018
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OECD NEA Data Bank JANIS Book

<< 2-He-3 13-Al-27 21-Sc-45 >>

<< MT108 (*He,20a) MT111 (*He,2p) or MT5 (Al28 production) MT197 (°*He,3p) >>

Al27 (*He,2p) or Al28 production log-log
‘ ‘ ‘ ‘ ‘ ‘ ‘ 300 mb-

=== TENDL-2017 * === TENDL-2017 *
10b4 X  APichard+ 2011 X APichard+ 2011
<+ APichard+ 2011 <+ APichard+ 2011

100 mb+ P

Al27 (*He,2p) or Al28 production lin-log

1mbt 7 250 mb
10 pb

100 nb-

:
H

1nbt+ 200 mb
10 pbt
100 o1
1T 150 mb+

0.01fb1

Cross section
Cross section

1E-4fbT
100 mb-

1E-6 b1
1E-8fbT
1E-10 o
50 mb1-
1E-12fb

1E-14 ot L

IS

1E-18 o

10 peV 100 peV 1 meV 10 meV 100 meV 1eV 10eV 100 eV 1keV 10 keV 100 keV 1 MeV 10MeV 100 MeV 10 peV 100 peV 1 meV 10meV 100 meV 1eV 10eV 100 eV 1keV 10keV 100 keV 1MeV 10MeV 100 MeV

Incident energy Incident energy

Reaction Q-Value

Al27(He3,2p)AI28 7.05 keV

May 2018 Incident helions




OECD NEA Data Bank

JANIS Book

13-Al-27

27-Co-59 >>

<< MT111 (®*He,2p)

MT197 (*He,3p) or MT5 (Mg27 production)

14-Si-28 MT4 (*He,n) >>

Al27 (*He,3p) or Mg27 production log-log

AlI27 (®*He,3p) or Mg27 production lin-log

- == TENDL-2017 [ - == TENDL-2017 [
X 0.D.Brill' 1965 X 0.D.Brill' 1965
16 mbt
omt——— ——— ——— L N L L
r 14 mbt
S5mbT
12mb1
10mbt
c c
S S
g tmr g smn
2 ?
o <
o r o
500 b 6mbt
4 mb
100 bt 2mb ]
50 b1 O b
1 MeV 25Mev 5 Mev TV 25Mev 50Mev 100 Mev 1 MeV 25Mev 5 MoV 10Mev 25Mev 50 Mev 100 Mev
Incident energy Incident energy
Reaction Q-Value
Al27(He3,3p)Mg27 -9545.84 keV
May 2018 Incident helions




OECD NEA Data Bank JANIS Book

<< 13-Al-27 14-Si-28 25-Mn-55 >>
<< 13-Al-27 MT197 (*He,3p) MT4 (*He,n) or MT5 (S30 production) MT102 (*He,y) >>
Si28 (*He,n) or S30 production log-log Si28 (*He,n) or S30 production lin-log
L IR——— 1T 1 T T T 1T TTTT007 T T =T 1T T T T TT 77771077 T - -~ TENDL-2017* T T T T T 177717007010 i i T T
X D.JFrantsvog+ 1982 14mb] % D.JFrantsvog+ 1982
10mb —————— 13mb+
5mbt — — —_ |
- 12mbt
oo} ' = 11 mb’i i |
500 pb - 10 mb+ |
9mb
100pb ‘ -
50 b 8mb+
s i i s
i T 7mbr
; 10t ;
8 5ubt 8 6 mb
5mb
b 4mb|
500 b+
3mb JE—
100nb-+ 2mbt y .
50nb+ L i
‘ 1mb
10nb ) 0b i S R
SnbT I I I I I I I I Ambt | | | | | | | |
1MeV 25Mev 5Mev " toMev 25 MeV 50 VeV 100 Mev 1MeV 25Mev 5 eV " toMev 25 Mev 50 Mev 100 Mev
Incident energy Incident energy
Reaction Q-Value
Si28(He3,n)S30 -573.90 keV

May 2018 Incident helions




OECD NEA Data Bank JANIS Book

<< 13-Al-27 14-Si-28 19-K-41 >>

<< MT4 (*He,n) MT102 (°*He,y) or MT5 (S31 production) MT103 (*He,p) >>

Si28 (*He,y) or S31 production log-log Si28 (*He,y) or S31 production lin-log

{mb4--- TENDL-2017* - -~ TENDL-2017*
X D.J.Frantsvog+ 1982 X D.J.Frantsvog+ 1982

0wt 20pbt

100 nb:
1 nb:'
10 pb:
100 fb:

1 fb:'

7] 10pbT
0.01fo1

Cross section
Cross section

1E-4 fot
1E-6 fb:
1E-8 fb:
1E-10 fb:

B2t
,.&'/

1E-14 o

10 peV 100 peV 1 meV 10 meV 100 meV 1eV 10eV 100 eV 1keV 10 keV 100 keV 1 MeV 10MeV 100 MeV 10 peV 100 peV 1 meV 10meV 100 meV 1eV 10eV 100 eV 1keV 10keV 100 keV 1MeV 10MeV 100 MeV

Incident energy Incident energy

Reaction Q-Value

Si28(He3,y)S31 12480.94 keV

May 2018 Incident helions
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JANIS Book

<< 12-Mg-26

14-Si-28

29-Cu-63 >>

<< MT102 (*He,y)

MT103 (°*He,p) or MT5 (P30 production)

19-K-39 MT107 (*He,a) >>

Si28 (*He,p) or P30 production log-log

1067 tenpL2017+
1b{ X DJFrantsvog+ 1982

100 mb
10mbT

100 pb+
10pbt

1ubT
100 nbT
10nb

100 pb+
10pbt+
1pbt
100 fo 1
10T

Cross section

01fo1
0.01fb1
0.001fb1
1E-4 o
1E5foT

BT
1E8 Dt
1E9T

Cross section

10 peV 100 peV 1 meV 10 meV 100 meV 1eV 10eV 100 eV

Incident energy

1keV

10keV

100 keV

1MeV

10 MeV

100 MeV

Si28 (*He,p) or P30 production lin-log

120 mb-{

=== TENDL-2017 *
X D.J.Frantsvog+ 1982

110 mb-
100 mb1
90 mb1
80mb 1
70 mb1-
60 mb1
50 mb 1
40mbt+
30mbT
20mb
10mb

0b

-10 mb+

10 peV 100 peV 1meV 10 meV 100 meV 1eV

10eV 100 eV

Incident energy

1keV

10keV

100 keV

1MeV 10MeV 100 MeV

Reaction

Q-Value

Si28(He3,p)P30

6350.05 keV

May 2018
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JANIS Book

<< 9-F-19

19-K-39

30-Zn-64 >>

<< 14-Si-28 MT103 (*He,p)

MT107 (*He,a) or MT5 (K38 production)

MT108 (*He,2a) >>

K39 (®*He,a) or K38 production log-log

X  D.M.Lee+ 1974
10 mb+
100 ub1
1ubT
10nb+
100 pb1
1pbt
10+

0.1fb

Cross section

0.001 o
1E5 b+
1E7 bt
1E9 b+

1E-1 ot

1E-13 o

1E-15 fb*',"l/

1E-17 o

Cross section

10 peV 100 peV 1meV 10 meV 100 meV 1eV 10eV 100 eV

Incident energy

1keV

10 keV

100 keV

1 MeV

10 MeV

100 MeV

K39 (®*He,a) or K38 production lin-log

- -~ TENDL-2017 * T
X D.M.Lee+ 1974
300 mb+
i
200 mb+
100 mb1+
o
0b
10 peV 100 peV 1meV 10 meV 100 meV 1eV 10eV 100 eV 1keV 10 keV 100 keV 1 MeV 10 MeV 100 MeV

Incident energy

Reaction

Q-Value

K39(He3,0)K38

7499.86 keV

K39(He3,p+t)K38

-12314.00 keV

K39(He3,n+He3)K38

-13077.76 keV

K39(He3,2d)K38 -16346.67 keV
K39(He3,n+p+d)K38 -18571.23 keV
K39(He3,2n+2p)K38 -20795.80 keV

May 2018
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OECD NEA Data Bank

JANIS Book

<< 13-Al-27

19-K-39

29-Cu-63 >>

<< MT107 (*He,q)

MT108 (*He,2a) or MT5 (CI34 production)

19-K-41 MT102 (*He,y) >>

K39 (®*He,2a) or CI34 production log-log

K39 (®*He,2a) or CI34 production lin-log

- =~ TENDL-2017 * I 70mb - =~ TENDL-2017 * i
1b+
10mb+ e -
60 mb+
100 wbt- L
Lot 55mb*i
10 b+ 50 mb-
100 pbt 5mb
c TebT - 40mb—:
% 10+ .?, r
< S 3Bmot
S 0int 5 -
2 2 omdt
& 00010 £ r
[ o O (A A N S T
1ET ot 20mbt
1E-9 bt 15mb,;
1E-1fo I
10mbt
1E-13 b -
5mb
TEA5 T
ernd 0b
1E-19fo 1 i i i i i i i i i i i i i -5 mb] I I I I I I I I I I I I I
0PV 100peV  Tmev  10mev  100meV eV 06V 1006V Tke  10keV  100keV  TMeV  10MeV  100MeV 10peV  100peV  Tmev  10mev  100meV  1ev 106V 1006V 1keV  10keV  100keV  TMeV  10MeV 100 Mev
Incident energy Incident energy
Reaction Q-Value Reaction Q-Value
K39(He3,2a)CI34 714.28 keV K39(He3,n+p+t+He3)CI34 -39677.19 keV
K39(He3,p+t+a)CI34 -19099.58 keV K39(He3,2n+2He3)CI34 -40440.95 keV
K39(He3,n+He3+a)Cl34 -19863.33 keV K39(He3,p+2d+t)CI34 -42946.10 keV
K39(He3,2d+a)ClI34 -23132.24 keV K39(He3,n+2d+He3)CI34 -43709.86 keV
K39(He3,n+p+d+a)Cl34 -25356.81 keV K39(He3,n+2p+d+t)CI34 -45170.67 keV
K39(He3,2n+2p+a)ClI34 -27581.38 keV K39(He3,2n+p+d+He3)CI34 -45934.43 keV
K39(He3,d+t+He3)CI34 -37452.63 keV K39(He3,4d)CI34 -46978.77 keV
K39(He3,2p+2t)CI34 -38913.44 keV K39(He3,2n+3p+t)CI34 -47395.24 keV

May 2018
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JANIS Book

<< 14-Si-28

19-K-41

21-Sc-45 >>

<< 19-K-39 MT108 (*He,2a)

MT102 (*He,y) or MT5 (Sc44 production)

21-Sc-45 MT102 (*He,y) >>

K41 (*He,y) or Sc44 production log-log

K41 (®He,y) or Sc44 production lin-log

10mb{--~- TENDL2017" 80Wbf___ renpL2017°
X R.V.Carlson+ 1967 X R.V.Carlson+ 1967
100 pb - R, x
70pb+
1pbT
10nb x
60 b+
100 pb1 f
1pbT
50 pb
101 .
c c
S 01t S
S £ 40T %
] H
o B3 - xx
13 7]
<4 o xS
[SIRTXI S O 30wt x
1E-7 o1
1E-9 b1 20 pb+
1E-11fot
1E-13 b1 10pbT
1E-15fo1
0b
1E-AT ot
1E-19 fo . t t t t . t t t t t t t t t t t t . t t t . t t t
10peV  100peV  1meV  10meV  100meV  1eV 10eV 100 6V 1keV 10keV  100keV ~ 1MeV  10MeV 100 MeV 10peV  100peV  1meV  10meV 100 meV 1oV 10eV 100 6V 1 keV 10keV  100keV  1MeV  10MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
K41(He3,y)Sc44 17187.67 keV
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JANIS Book

<< 19-K-41

21-Sc-45

31-Ga-71 >>

<< 19-K-41 MT102 (°He,y)

MT102 (°*He,y) or MT5 (V48 production)

MT111 (*He,2p) >>

Sc45 (*He,y) or V48 production log-log

=== TENDL-2017 *
X R.V.Carlson+ 1967

1ubT

100 b1

10nb

100 pbt-

1pbT
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0.1fb

1E-3fb1

Cross section
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1E-7foT
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1E-13fb
1E-15fb1

1EA7 R

X_X308000¢

Cross section

1E-19fb t + + + + t +
10 peV 100 peV 1meV 10 meV 100 meV 1eV 10eV 100 eV

Incident energy

1keV

10 keV

100 keV 1 MeV 10MeV 100 MeV

16 ubt

14 pbt

12pbt

10 pbt

8 b

6 ubT

4 b1

2ub

18pbq- -~ TENDL2017*
X RV.Carlson+ 1967

Sc45 (*He,y) or V48 production lin-log

10 peV

100 peV

1 meV

10 meV

100 meV 1eV

10eV 100 eV

Incident energy

1keV

10keV

100 keV

1MeV 10MeV 100 MeV

Reaction

Q-Value

Sc45(He3,y)V48

18336.82 keV
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Incident helions




OECD NEA Data Bank JANIS Book

<< 13-Al-27 21-Sc-45 25-Mn-55 >>
<< MT102 (*He,y) MT111 (*He,2p) or MT5 (Sc46 production) 23-V-51 MT22 (®*He,n+a) >>
Sc45 (*He,2p) or Sc46 production log-log Sc45 (*He,2p) or Sc46 production lin-log
- -~ TENDL-2017* I T T T T T T T T T T S ———— T T . : ; . .
10b1 x N.K.Skobelev+ 2013 X N.K.Skobelev+ 2013
100 mb 180 mb- x
1mbT )
160 mb+ 2
100
10ono ' 140mbt
b "
10 120mbt
100+
g Ll g fombr «
] ]
2 00T 2
<] S 80mbT
© teamt ©
1E6 T 60mbT x
1E8 T :
1E-10fbT 40mb
1E-12 o1 e
20mb T x4
1E-14 b i
1E-16fbj,,»-”"/>“’ ob Yoo
1E18 o}
0pV  100peV  Tmev  10mev  100meV  fev 06V 100V fkeV  10keV 100KV 1MV  10MeV  100MeV 0pV  100pV  imev  f0mev  100mev 1 06V 1006V TkeV  f0keV  100keV 1MV fOMeV  100Mev
Incident energy Incident energy
Reaction Q-Value
Sc45(He3,2p)Sc46 1042.57 keV

May 2018 Incident helions
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JANIS Book

<< 9-F-19

23-V-51

27-Co-59 >>

<< 21-Sc-45 MT111 (*He,2p)

MT22 (*He,n+a) or MT5 (V49 production)

24-Cr-50 MT16 (®*He,2n) >>

V51 (*He,n+a) or V49 production log-log

100bq{--- TENDL-2017*
X H.Klewe-Nebenius+ 1983

1bT
10mbT
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10nb
100 pbt
1pbT
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0.1fb1

Cross section

0.0011
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BT
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1B
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1E15 b

erny

1E-19 b
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AN

Cross section

Incident energy

10 peV 100 peV 1meV 10 meV 100 meV 1eV 10eV 100 eV

1keV 10 keV 100 keV 1 MeV

10 MeV

100 MeV

V51 (®*He,n+a) or V49 production lin-log

400 mb-

300 mb

200 mb

100 mb-

=== TENDL-2017 *
X H.Klewe-Nebenius+ 1983

10 peV 100 peV 1meV

10 meV

100 meV 1eV

10eV

100 eV

Incident energy

1keV

10keV 100 keV 1MeV 10MeV 100 MeV

Reaction Q-Value

V51(He3,n+a)V49 192.28 keV
V51(He3,d+t)vV49 -17397.01 keV
V51(He3,n+p+t)V49 -19621.58 keV
V51(He3,2n+He3)V49 -20385.33 keV
V51(He3,n+2d)V49 -23654.24 keV
V51(He3,2n+p+d)V49 -25878.81 keV
V51(He3,3n+2p)V49 -28103.38 keV
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JANIS Book

<< 13-Al-27

24-Cr-50

25-Mn-55 >>

<< 23-V-51 MT22 (®*He,n+a)

MT16 (*He,2n) or MT5 (Fe51 production)

24-Cr-52 MT17 (*He,3n) >>

Cr50 (*He,2n) or Fe51 production log-log

- -~ TENDL-2017*
25mbq X  P.Homshoj+ 1977
1mb

500 b+

250 bt

100 b+

50 b1

Cross section

25ubT
10ubT
S5ubT

25ubT

1pbT

Cross section

1 MeV 2.5MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

Cr50 (*He,2n) or Fe51 production lin-log

- - TENDL-2017*
X P.Homshoj+ 1977

1.5mb

500 b+

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

Incident energy

100 MeV

Reaction

Q-Value

Cr50(He3,2n)Fe51

-11271.12 keV

May 2018
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OECD NEA Data Bank JANIS Book

24-Cr-52 25-Mn-55 >>
<< 24-Cr-50 MT16 (*He,2n) MT17 (*He,3n) or MT5 (Fe52 production) 25-Mn-55 MT4 (*He,n) >>
Cr52 (*He,3n) or Fe52 production log-log Cr52 (*He,3n) or Fe52 production lin-log
5mbi—--TENDL72017‘ i T i i i T i — -~ TENDL-2017 * T T T TTTTITiT0Td T T I T ]
3mb
1mbt
sooub—: 2t
:1 100 b é
3 i : 3
s T
10pbT
: ] e L e e e B
5ubT
1MeV 25 ;VIeV 5 N}eV ? 10 I:Ae\/ ‘ 25 I:Ae\/ 50 If/leV ? 100 ;VIeV 1MeV 25 ;\Ae\/ 5 I\;\ev ? 10 li/leV 25 !:/IeV 50 I:Ae\/ ? 100 ;\/IeV
Incident energy Incident energy
Reaction Q-Value
Cr52(He3,3n)Fe52 -16368.84 keV

May 2018 Incident helions
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JANIS Book

<< 14-Si-28

25-Mn-55

27-Co-59 >>

<< 24-Cr-52 MT17 (*He,3n)

MT4 (*He,n) or MT5 (Co57 production)

MT16 (*He,2n) >>

Mn55 (*He,n) or Co57 production log-log

Mn55 (*He,n) or Co57 production lin-log

- =~ TENDL-2017 * - -~ TENDL-2017 *
10b1 x M.Watanabe+ 1979 200 mb- X M.Watanabe+ 1979
100 mb+ j *
Tmb+ 180 mb+
10 pbt
v 160 mb+ .
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1nb+ 140 mb %
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S it @ 100mb+ ’
] 0
@ @
S 001ft [
S S gombt <
1E-4 ot x
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40mb+ *
1E-10 o :
112 20mbt+ .
1E-14 b
o e e B e S e SN B S S
1E-16 o}
TE18fo : : : : : : : : : : : : : : : : : : : : : : : : : :
10peV  100peV  1meV  10meV  100meV  1eV 106V 1006V 1keV  10keV  100keV  1MeV  10MeV 100 MeV 10peV  100peV  1meV  10meV  100meV  1eV 106V 100eV  1keV  10keV  100keV  1MeV  10MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Mn55(He3,n)Co57 8493.10 keV
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OECD NEA Data Bank

JANIS Book

<< 24-Cr-50

25-Mn-55

26-Fe-54 >>

<< MT4 (*He,n)

MT16 (*He,2n) or MT5 (Co56 production)

MT17 (*He,3n) >>

Mn55 (*He,2n) or Co56 production log-log

Mn55 (*He,2n) or Co56 production lin-log

- -~ TENDL-2017* I 140 mb4 - -~ TENDL-2017 * i
X M.Watanabe+ 1979 X MWatanabe+ 1979
100 b1 R 130 mb1 .
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Ly %k 120 mb o
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50 mb 1
100 nb 40mbT (S
30mbT « Lo
10nbT ! \ :
20mbT X
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] e 1 TR e e R A B B e
100 pbt
I I I I I I I I 10 mb 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
Mn55(He3,2n)Co56 -2883.32 keV
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JANIS Book

<< 24-Cr-52

25-Mn-55

29-Cu-65 >>

<< MT16 (*He,2n)

MT17 (*He,3n) or MT5 (Co55 production)

MT111 (*He,2p) >>

Mn55 (*He,3n) or Co55 production log-log

Mn55 (*He,3n) or Co55 production lin-log

50 mbq{-~-~- TENDL-2017 * i 28 mb{--- TENDL-2017* I
X M.Watanabe+ 1979 X M.Watanabe+ 1979
L e 26mb
=3 L
™ 24mbT
10mbt 3
- 2mbt o
5mbt r -
20mbt+
18 mbt
. 16 mbt
c c F
S - S
3 5 umbt
@ 500t 2 |
4 2 12mbt
o <
o o r
10mbt
100 b 8mb-
50 bt 6mb+
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2mb
10pbt
L e e
St 2mbt
1MeV 25Mev 5 Mev TV 25Mev 50Mev 100 Mev 1MeV 25Mev 5 MoV RTIY™Y 25Mev 50 Mev 100 Mev
Incident energy Incident energy
Reaction Q-Value
Mn55(He3,3n)Co55 -12965.14 keV
May 2018 Incident helions




OECD NEA Data Bank

JANIS Book

<< 21-Sc-45

25-Mn-55

27-Co-59 >>

<< MT17 (*He,3n)

MT111 (*He,2p) or MT5 (Mn56 production)

26-Fe-54 MT16 (®*He,2n) >>

Mn55 (*He,2p) or Mn56 production log-log
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10 MeV

50 MeV

100 MeV

Mn55 (*He,2p) or Mn56 production lin-log
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30 mb 1
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=== TENDL-2017 *
X M.Watanabe+ 1979

50mbT

100 keV

500 keV 1MeV 5MeV 10 MeV 50 MeV 100 MeV

Incident energy

Reaction

Q-Value

Mn55(He3,2p)Mn56

-447.63 keV
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OECD NEA Data Bank

JANIS Book
<< 25-Mn-55 26-Fe-54 27-Co-59 >>
<< 25-Mn-55 MT111 (®*He,2p) MT16 (*He,2n) or MT5 (Ni55 production) 27-Co-59 MT4 (°*He,n) >>

Fe54 (*He,2n) or Ni55 production log-log

=== TENDL-2017 *
X P.Homshoj+ 1977
Tmbt

500 bt

100 b

50 bt

Cross section

10pbT

5ubT

Tubt

Cross section

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

Incident energy

Fe54 (*He,2n) or Ni55 production lin-log

]--- TENDL2017*
2mb7 2" b Homshojs 1977

1 MeV 2.5MeV 5MeV 10 MeV 25 MeV

Incident energy

50 MeV

100 MeV

Reaction

Q-Value

Fe54(He3,2n)Ni55

-12130.12 keV

May 2018
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JANIS Book

<< 25-Mn-55

27-Co-59

29-Cu-63 >>

<< 26-Fe-54 MT16 (*He,2n)

MT4 (*He,n) or MT5 (Cu61 production)

MT16 (*He,2n) >>

— -~ TENDL-2017* I
> APichard+ 2011
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Co59 (*He,n) or Cu61 production log-log
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Incident energy

100 MeV

+XK®* >v

TENDL-2017 *
APichard+ 2011
APichard+ 2011

F Szelecsenyi+ 2004
AFenyvesi+ 2004
Y.Nagame+ 1988
R.Michel+ 1983
Y.Hommat+ 1976

Co59 (*He,n) or Cu61 production lin-log

100 peV 1 meV 10 meV 100 meV 1eV 10eV 100 eV

Incident energy

10MeV 100 MeV

Reaction

Q-Value

Co59(He3,n)Cub1

6614.60 keV
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JANIS Book

<< 26-Fe-54

27-Co-59

29-Cu-63 >>

<< MT4 (*He,n)

MT16 (*He,2n) or MT5 (Cu60 production)

MT22 (*He,n+a) >>

Co59 (*He,2n) or Cu60 production log-log

Co59 (*He,2n) or Cu60 production lin-log

- -~ TENDL-2017* - -~ TENDL-2017* I
®  APichard+ 2011 ®  APichard+ 2011
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Incident energy Incident energy
Reaction Q-Value
Co59(He3,2n)Cu60 -5095.92 keV
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JANIS Book

<< 23-V-51

27-Co-59

29-Cu-63 >>

<< MT16 (*He,2n)

MT22 (*He,n+a) or MT5 (Co57 production)

MT24 (*He,2n+q) >>

Co59 (*He,n+a) or Co57 production log-log

Co59 (*He,n+a) or Co57 production lin-log

100b{--- TENDL-2017*
S.N.Kondratyev+ 1998
+  Y.Nagame+ 1988
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100 pb+
1ubT
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Cross section

0.001 1
1E5 T
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S.N.Kondratyev+ 1998
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Cross section
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Incident energy

10 MeV

100 MeV 10 peV 100 peV 1meV

10 meV

100 meV 1eV

10eV 100 eV 1keV 10keV 100 keV 1MeV 10MeV 100 MeV

Incident energy

Reaction Q-Value

Co59(He3,n+a)Co57 1550.78 keV
Co59(He3,d+t)Co57 -16038.51 keV
Co59(He3,n+p+t)Co57 -18263.08 keV
Co59(He3,2n+He3)Co57 -19026.83 keV
Co59(He3,n+2d)Co57 -22295.75 keV
Co59(He3,2n+p+d)Co57 -24520.31 keV
Co59(He3,3n+2p)Co57 -26744.88 keV
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27-Co-59

73-Ta-181 >>

<< MT22 (*He,n+a)

MT24 (*He,2n+a) or MT5 (Co56 production)

MT111 (*He,2p) >>

Co59 (*He,2n+a) or Co56 production log-log

Co59 (*He,2n+a) or Co56 production lin-log
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Incident energy Incident energy
Reaction Q-Value
Co59(He3,2n+a)Co56 -9825.63 keV
Co59(He3,2t)Co56 -21157.70 keV
Co59(He3,n+d+t)Co56 -27414.93 keV
Co59(He3,2n+p+t)Co56 -29639.50 keV
Co59(He3,3n+He3)Co56 -30403.25 keV
Co59(He3,2n+2d)Co56 -33672.16 keV
Co59(He3,3n+p+d)Co56 -35896.73 keV
Co59(He3,4n+2p)Co56 -38121.29 keV
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JANIS Book

<< 25-Mn-55

27-Co-59

29-Cu-63 >>

<< MT24 (*He,2n+q)

MT111 (*He,2p) or MT5 (C0o60 production)

MT190 (*He,2n+2p) >>

Co59 (*He,2p) or Co60 production log-log

Co59 (*He,2p) or Co60 production lin-log
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Incident energy Incident energy
Reaction Q-Value
Co59(He3,2p)Co60 -226.13 keV
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OECD NEA Data Bank JANIS Book
27-Co-59
<< MT111 (®*He,2p) MT190 (*He,2n+2p) or MT5 (Co58 production) MT197 (°*He,3p) >>
Co59 (*He,2n+2p) or Co58 production log-log Co59 (*He,2n+2p) or Co58 production lin-log
300 mb1
100 mb1
H S 200mbT
B sombt g
5 5
100 mb
10 mb
%
0b
5mb
1MeV 25 ;VIeV 5 N;eV ? 10 I:AeV 25 l:/leV 50 lzlleV ? 100 ;\Aev 1MeV 25 ;\/IeV 5 I\;IeV ? 10 !:lleV 25 I:AeV 50 If/leV 100 ;\/IeV

Incident energy

Incident energy

Reaction

Q-Value

Co59(He3,a0)Co58

10123.80 keV

Co59(He3,p+t)Co58

-9690.06 keV

Co59(He3,n+He3)Co58

-10453.82 keV

Co59(He3,2d)Co58 -13722.73 keV
Co59(He3,n+p+d)Co58 -15947.29 keV
Co59(He3,2n+2p)Co58 -18171.86 keV
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JANIS Book

<< 13-Al-27

27-Co-59

29-Cu-65 >>

<< MT190 (*He,2n+2p)

MT197 (*He,3p) or MT5 (Fe59 production)

29-Cu-63 MT4 (*He,n) >>

Co59 (*He,3p) or Fe59 production log-log

Co59 (*He,3p) or Fe59 production lin-log
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+
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+ S I N I e
50 bt 0b
1MeV 25 l‘VIeV 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 MeV
Incident energy Incident energy
Reaction Q-Value
Co59(He3,3p)Fe59 -8500.60 keV
May 2018 Incident helions
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JANIS Book

<< 27-Co-59

29-Cu-63

29-Cu-65 >>

<< 27-Co-59 MT197 (*He,3p)

MT4 (*He,n) or MT5 (Ga65 production)

MT16 (*He,2n) >>

Cu63 (*He,n) or Gab5 production log-log

Cu63 (*He,n) or Ga65 production lin-log

- -~ TENDL-2017 * 10 mbq--~- TENDL-2017*
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e
1E-16 o
1E-18 b t + + + + t + + + + + + + + + + + + t + + + t + + t
10 peV 100 peV 1meV 10 meV 100 meV 1eV 10eV 100 eV 1keV 10 keV 100 keV 1MeV 10 MeV/ 100 MeV 10 peV 100 peV 1meV 10 meV 100 meV 1eV 10eV 100 eV 1keV 10 keV 100 keV 1MeV 10 MeV/ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Cu63(He3,n)Gab5 3937.90 keV
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<< 27-Co-59

29-Cu-63

29-Cu-65 >>

<< MT4 (*He,n)

MT16 (*He,2n) or MT5 (Ga64 production)

MT22 (*He,n+a) >>

Cu63 (*He,2n) or Ga64 production log-log

Cu63 (*He,2n) or Ga64 production lin-log

=== TENDL-2017 * === TENDL-2017 *
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. x
50mbT O e 7omo- *x
+, + x
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1mbt Somo b
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s S wombr Z ¥
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] 0
% 50ubt @
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S S 30mbt
10 ub1 ¥
S 20mbt N
1pbT 5
500 b+ 10mb i
100 nb+ S 0 0 L 100 ) O N oot Y
50 nb+
1MeV 2.5 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(He3,2n)Gab4 -7957.92 keV
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<< 27-Co-59 29-Cu-63 30-Zn-64 >>
<< MT16 (*He,2n) MT22 (*He,n+a) or MT5 (Cu61 production) MT42 (*He,3n+p) >>
Cu63 (*He,n+a) or Cu61 production log-log Cu63 (*He,n+a) or Cu61 production lin-log
100b- -~ TENDL-2017* T T T T T T T T T T T 260mb___ tenpL-2017* i i i i i i i
16] X NWOoemers 1970 % Nk 1070
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1ubt );” 200 mbt-
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AT T sombt E%%
1E13fbT 1
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1E-19 b1 : : : : : : : : : : : : : 20mb+t : : : : : : : : : : : : :
0pV  100peV  Tmev  10mev  100meV  fev 06V 100V fkeV  10keV 100KV 1MV  10MeV  100MeV 0pV  100pV  imev  f0mev  100mev 1 06V 1006V TkeV  f0keV  100keV 1MV fOMeV  100Mev
Incident energy Incident energy
Reaction Q-Value
Cu63(He3,n+a)Cub1 839.48 keV
Cu63(He3,d+t)Cu61 -16749.81 keV
Cu63(He3,n+p+t)Cub1 -18974.38 keV
Cu63(He3,2n+He3)Cub1 -19738.13 keV
Cu63(He3,n+2d)Cu61 -23007.04 keV
Cu63(He3,2n+p+d)Cub1 -25231.61 keV
Cu63(He3,3n+2p)Cub1 -27456.18 keV
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JANIS Book

29-Cu-63

34-Se-76 >>

<< MT22 (*He,n+a)

MT42 (*He,3n+p) or MT5 (Zn62 production)

MT103 (*He,p) >>

Cu63 (*He,3n+p) or Zn62 production log-log

Cu63 (*He,3n+p) or Zn62 production lin-log

=== TENDL-2017 * I T - == TENDL-2017 * I
X G.A.Brinkman+ 1977 120mb4{ x G.A.Brinkman+ 1977
womtr e
N 110 mbt+
R
100 mb
10mb+
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80mbT
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70mb+
s s
S 100wt S eombt
] 0
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o 40mbt
30 mb+
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10mb+
100 b+
0b
100b i i i ) —+ | | Omop ) i | 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
Cu63(He3,n+t)Zn62 -12501.71 keV
Cu63(He3,2n+d)Zn62 -18758.94 keV
Cu63(He3,3n+p)Zn62 -20983.51 keV
May 2018 Incident helions
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<< 14-Si-28 29-Cu-63 30-Zn-64 >>

<< MT42 (*He,3n+p) MT103 (*He,p) or MT5 (Zn65 production) MT108 (°*He,2a) >>

Cu63 (*He,p) or Zn65 production log-log Cu63 (*He,p) or Zn65 production lin-log

10bq--~ TENDL-2017* I i i i i === TENDL-2017 * I
X  E.ABryant+ 1963 X E.ABryant+ 1963
100mb-f I
o dombt
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100nb+
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Cross section
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1E-4fo1
1E-6fbT
1E-8fb1
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1E-18 o

10 peV 100 peV 1 meV 10 meV 100 meV 1eV 10eV 100 eV 1keV 10 keV 100 keV 1 MeV 10MeV 100 MeV 10 peV 100 peV 1meV 10 meV 100 meV 1eV 10eV 100 eV 1keV 10keV 100 keV 1 MeV 10MeV 100 MeV

Incident energy Incident energy

Reaction Q-Value

Cu63(He3,p)Zn65 7974.74 keV
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<< 19-K-39

29-Cu-63

29-Cu-65 >>

<< MT103 (*He,p)

MT108 (*He,2a) or MT5 (Co58 production)

MT111 (*He,2p) >>

== TENDL-2017 *
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Cross section

1E-5fbT
1E-7fo1
1E-9fbo1
1E-11 o
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1EA7 ot
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Cu63 (*He,2a) or Co58 production log-log

10 peV 100 peV 1meV 10 meV 100 meV

1eV
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Incident energy

1keV
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10MeV 100 MeV

Cu63 (*He,2a) or Co58 production lin-log

== TENDL-2017 *
X H.H.Bissem+ 1980

100 mb+

Cross section

10 peV 100 peV 1meV 10 meV 100 meV 1eV 10eV 100 eV 1keV

Incident energy

10keV 100 keV

1MeV 10 MeV

100 MeV

Reaction

Q-Value

Reaction

Q-Value

Cu63(He3,2a)Co58

4348.68 keV

Cu63(He3,n+p+t+He3)Co58

-36042.79 keV

Cu63(He3,p+t+a)Co58

-15465.18 keV

Cu63(He3,2n+2He3)Co58

-36806.55 keV

Cub63(He3,n+He3+a)Co58

-16228.93 keV

Cu63(He3,p+2d+t)Co58

-39311.70 keV

Cu63(He3,2d+a)Co58 -19497.84 keV Cu63(He3,n+2d+He3)Co58 -40075.46 keV
Cu63(He3,n+p+d+a)Co58 -21722.41 keV Cu63(He3,n+2p+d+t)Co58 -41536.27 keV
Cu63(He3,2n+2p+a)Co58 -23946.98 keV| Cu63(He3,2n+p+d+He3)Co58 -42300.03 keV
Cu63(He3,d+t+He3)Co58 -33818.23 keV Cu63(He3,4d)Co58 -43344.37 keV

Cu63(He3,2p+2t)Co58 -35279.04 keV Cu63(He3,2n+3p+t)Co58 -43760.84 keV
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JANIS Book

<< 27-Co-59

29-Cu-63

30-Zn-64 >>

<< MT108 (®*He,2qa)

MT111 (*He,2p) or MT5 (Cu64 production)

29-Cu-65 MT4 (*He,n) >>

Cu63 (*He,2p) or Cu64 production log-log

Cu63 (*He,2p) or Cub64 production lin-log

- - - TENDL-2017* 140mb- -~ TENDL-2017*
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S S
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1E-8fbT
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1E14fo+ 10mb+ i
1EA6 bt~ ob o]
1E-18 o1
n n n n n n n n n n n -10 mb" n n n n n n n n n n n n n
10 peV 100 peV 1meV 10 meV 100 meV 1eV 10eV 100 eV 1keV 10 keV 100 keV 1MeV 10 MeV/ 100 MeV 10 peV 100 peV 1 meV 10 meV 100 meV 1eV 10eV 100 eV 1keV 10 keV 100 keV 1MeV 10 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Cu63(He3,2p)Cub4 198.07 keV
May 2018 Incident helions
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JANIS Book

<< 29-Cu-63

29-Cu-65

30-Zn-64 >>

<< 29-Cu-63 MT111 (*He,2p)

MT4 (*He,n) or MT5 (Ga67 production)

MT16 (*He,2n) >>

Cu65 (*He,n) or Ga67 production log-log

Cu65 (*He,n) or Ga67 production lin-log

- -~ TENDL-2017 * - -~ TENDL-2017*
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10 peV 100 peV 1meV 10 meV 100 meV 1eV 10eV 100 eV 1keV 10 keV 100 keV 1MeV 10 MeV/ 100 MeV 10 peV 100 peV 1meV 10 meV 100 meV 1eV 10eV 100 eV 1keV 10 keV 100 keV 1MeV 10 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Cu65(He3,n)Ga67 6475.30 keV
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<< 29-Cu-63 29-Cu-65 30-Zn-66 >>
<< MT4 (*He,n) MT16 (*He,2n) or MT5 (Ga66 production) MT17 (*He,3n) >>
Cu65 (*He,2n) or Ga66 production log-log Cu65 (*He,2n) or Ga66 production lin-log
=== TENDL-2017 * I I I TTTTTTTITT00 I I I I I TTTTTT7T707T I - == TENDL-2017 * I I I I EEEREREEEEA I I I I I I A
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Incident energy Incident energy
Reaction Q-Value
Cu65(He3,2n)Gab6 -4750.92 keV
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OECD NEA Data Bank

JANIS Book

<< 25-Mn-55

29-Cu-65

30-Zn-68 >>

<< MT16 (*He,2n)

MT17 (*He,3n) or MT5 (Ga65 production)

MT37 (*He,4n) >>

Cu65 (*He,3n) or Ga65 production log-log

Cu65 (*He,3n) or Ga65 production lin-log

=== TENDL-2017 * === TENDL-2017 *
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Incident energy Incident energy
Reaction Q-Value
Cu65(He3,3n)Gab5 -13888.94 keV
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OECD NEA Data Bank JANIS Book

29-Cu-65 33-As-75 >>
<< MT17 (*He,3n) MT37 (*He,4n) or MT5 (Ga64 production) MT108 (°*He,2a) >>
Cu65 (*He,4n) or Ga64 production log-log Cu65 (*He,4n) or Ga64 production lin-log
=== TENDL-2017 * T : : T : : T : : T : === TENDL-2017 * I i i = i i I i i =T 1 1]
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Incident energy Incident energy
Reaction Q-Value
Cu65(He3,4n)Gab4 -25784.75 keV
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<< 29-Cu-63

29-Cu-65

<< MT37 (*He,4n)

MT108 (*He,2a) or MT5 (Co60 production)

MT197 (*He,3p) >>

Cub5 (*He,2a) or Co60 production log-log

== TENDL-2017 *
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Cross section
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Reaction

Q-Value

Reaction

Q-Value

Cu65(He3,2a)Co60

4467.58 keV

Cub5(He3,n+p+t+He3)Co60

-35923.89 keV

Cub5(He3,p+t+a)Co60

-15346.28 keV

Cu65(He3,2n+2He3)Co60

-36687.65 keV

Cub5(He3,n+He3+a)Co60

-16110.03 keV

Cu65(He3,p+2d+t)Co60

-39192.80 keV

Cu65(He3,2d+a)Co60 -19378.94 keV Cu65(He3,n+2d+He3)Co60 -39956.56 keV
Cu65(He3,n+p+d+a)Co60 -21603.51 keV Cu65(He3,n+2p+d+t)Co60 -41417.37 keV
Cu65(He3,2n+2p+a)Co60 -23828.08 keV| Cu65(He3,2n+p+d+He3)Co60 -42181.13 keV
Cu65(He3,d+t+He3)Co60 -33699.33 keV Cu65(He3,4d)Co60 -43225.47 keV

Cu65(He3,2p+2t)Co60 -35160.14 keV Cu65(He3,2n+3p+t)Co60 -43641.94 keV
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<< 27-Co-59

29-Cu-65

30-Zn-64 >>

<< MT108 (®*He,2qa)

MT197 (*He,3p) or MT5 (Ni65 production)

30-Zn-64 MT4 (*He,n) >>

Cu65 (*He,3p) or Ni65 production log-log
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100 MeV

Reaction

Q-Value

Cu65(He3,3p)Ni65

-9074.00 keV
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<< 29-Cu-65

30-Zn-64

31-Ga-69 >>

<< 29-Cu-65 MT197 (*He,3p)

MT4 (*He,n) or MT5 (Ge66 production)

MT22 (*He,n+a) >>

Zn64 (*He,n) or Ge66 production log-log
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10 peV 100 peV 1meV 10 meV 100 meV 1eV 10eV 100 eV

Incident energy

1keV

10 keV

100 keV

1 MeV

10 MeV

100 MeV

Zn64 (*He,n) or Ge66 production lin-log

- -~ TENDL-2017*
X Y.Nagame+ 1989
13mb{ +  D.F.Crisler 1972

12mb
1Mmbt

10mbT

&

-imbT

10 peV 100 peV 1 meV 10 meV 100 meV 1eV

10eV 100 eV

Incident energy

1keV

10keV

100 keV

1 MeV 10MeV 100 MeV

Reaction

Q-Value

Zn64(He3,n)Geb6

2463.10 keV

May 2018

Incident helions




OECD NEA Data Bank JANIS Book
<< 29-Cu-63 30-Zn-64 31-Ga-69 >>
<< MT4 (*He,n) MT22 (*He,n+a) or MT5 (Zn62 production) MT103 (*He,p) >>
Zn64 (*He,n+a) or Zn62 production log-log Zn64 (*He,n+a) or Zn62 production lin-log
164 X DF crtrs 1972 3 O orslrs 1972
100 mb
10mbT
1mbT
100 b+
10pbt
i 100 mbt
100 nb+
5 10nb 5
.‘g 1nbT §
2 100pbt ]
S 10pbT S
1pbt
100 fo 1
10fb
11
oAt e
0.01fbT
0.001 o1 obT
1E-4 b1
100 keV ‘500?keV 1 N;e\/ 5l\jleV 10!\“IIeV 50 Izlle\/ 100 ;VIeV 100 keV 500?keV 1I\;IeV 5I\;IeV WOI:Ae\/ 50 Izlle\/ 100;\Ae\/
Incident energy Incident energy
Reaction Q-Value
Zn64(He3,n+a)Zn62 -401.32 keV
Zn64(He3,d+t)Zn62 -17990.61 keV
Zn64(He3,n+p+t)Zn62 -20215.18 keV
Zn64(He3,2n+He3)Zn62 -20978.93 keV
Zn64(He3,n+2d)Zn62 -24247.84 keV
Zn64(He3,2n+p+d)Zn62 -26472.41 keV
Zn64(He3,3n+2p)Zn62 -28696.98 keV

May 2018

Incident helions




OECD NEA Data Bank

JANIS Book

<< 29-Cu-63

30-Zn-64

38-Sr-88 >>

<< MT22 (*He,n+q)

MT103 (*He,p) or MT5 (Ga66 production)

MT107 (*He,a) >>

Zn64 (*He,p) or Ga66 production log-log

10b4--~- TENDL-2017*
% Y.Nagame+ 1989
+  DF.Crisler+ 1972

100 mb-

1mb
10 b1
100 nb
1nbT
10 pbt
100 b1
1fo1

0.01fo1

Cross section

1E4 T
1E6 T
18T
1E10 T
1E121b1
1E-14 T
1E-1sfb—»y,,»-*”’"”—“

1E-18 o

Cross section

10 peV 100 peV

1 meV

10 meV 100 meV 1eV 10eV 100 eV

Incident energy

1keV

10 keV

100 keV

1 MeV

10 MeV

100 MeV

Zn64 (*He,p) or Ga66 production lin-log

——- TENDL2017*
60mb % v.Nagame+ 1989
4 DFCrislers 1972

55mbT
50mbT
45 mb—:
40 rnb—:
35 mb*:
30 mb*:
25mb T
20 mb*:
15mb T
10 mb*:

5mbT

x

0b

-5mb

10 peV 100 peV 1 meV 10 meV 100 meV 1eV

10eV 100 eV

Incident energy

1keV

10keV

100 keV

1 MeV 10MeV 100 MeV

Reaction

Q-Value

Zn64(He3,p)Gab6

5362.45 keV

May 2018

Incident helions




OECD NEA Data Bank JANIS Book

<< 19-K-39 30-Zn-64 31-Ga-69 >>
<< MT103 (*He,p) MT107 (*He,a) or MT5 (Zn63 production) MT111 (®*He,2p) >>
Zn64 (*He,a) or Zn63 production log-log Zn64 (*He,a) or Zn63 production lin-log
v el P I e B s B B
1o 600 mb+
10mb PR
! 550 mb1
100 b
1ot 500 mb+
10nb ‘,f 450 mbt
100po ‘ 400 mb1+
1pbt
.é 10T -§ 350 mbt+
§ 0.1fb1 g 300 mbT
§ 0.001fb+ § 50 mb-
1E5 bt
. 200 mb1
1E9DT 150 mb
1E11 o 100 mbt
1E-13 b1 50 mb
1E-15 b1 .
erny oe B
1EA9 DT + + + + + + + + + + + + + -S0mb-p + + + + + + + + + + + + +
10 peV 100 peV 1meV 10 meV 100 meV 1eV 10eV 100 eV 1keV 10 keV 100 keV' 1MeV 10 MeV 100 MeV 10 peV 100 peV 1meV 10 meV 100 meV 1eV 10eV 100 eV 1keV 10 keV 100 keV/ 1MeV 10 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Zn64(He3,0)Zn63 8715.60 keV
Zn64(He3,p+t)Zn63 -11098.26 keV
Zn64(He3,n+He3)Zn63 -11862.02 keV
Zn64(He3,2d)Zn63 -15130.93 keV
Zn64(He3,n+p+d)Zn63 -17355.49 keV
Zn64(He3,2n+2p)Zn63 -19580.06 keV

May 2018 Incident helions




OECD NEA Data Bank JANIS Book

<< 29-Cu-63 30-Zn-64 30-Zn-68 >>

<< MT107 (®*He,a) MT111 (*He,2p) or MT5 (Zn65 production) MT197 (°*He,3p) >>

Zn64 (*He,2p) or Zn65 production log-log Zn64 (*He,2p) or Zn65 production lin-log

- -~ TENDL-2017* - -~ TENDL-2017*
10b] X Y.Nagame+ 1989 % Y.Nagame+ 1989
+  DFCrisler+ 1972 500mb{ + D.F.Crisler+ 1972

100 mb+
1mbT
10 b1

400 mb 1

100 bt
1nb
10 pbt : «

’ 300 mb- x

100fo 4

1ot

0.01fo

Cross section
Cross section

1E4 bt 200mb--

1E-6fo1

1ES R :
] P
1E-10bT 100 mbt-
B2t

1E-14 o

TEAB T ob : e

1E-18 o

10 peV 100 peV 1 meV 10 meV 100 meV 1eV 10eV 100 eV 1keV 10 keV 100 keV 1 MeV 10MeV 100 MeV 10 peV 100 peV 1 meV 10 meV 100 meV 1eV 10eV 100 eV 1keV 10keV 100 keV 1MeV 10MeV 100 MeV

Incident energy Incident energy

Reaction Q-Value

Zn64(He3,2p)Zn65 261.27 keV

May 2018 Incident helions



OECD NEA Data Bank JANIS Book

<< 29-Cu-65 30-Zn-64
<< MT111 (®*He,2p) MT197 (*He,3p) or MT5 (Cu64 production) 30-Zn-66 MT16 (*He,2n) >>

Zn64 (*He,3p) or Cu6b4 production log-log Zn64 (*He,3p) or Cu64 production lin-log

2mbT

20mb T
10mb 3
18mbT-
Smbt 1BmbT

14mb+

12mb T

Cross section
Cross section

10mb

1mb+ 8mb T

500 bt

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
Zn64(He3,3p)Cub4 -7515.40 keV

May 2018 Incident helions




OECD NEA Data Bank

JANIS Book

<< 29-Cu-65

30-Zn-66

30-Zn-68 >>

<< 30-Zn-64 MT197 (*He,3p)

MT16 (*He,2n) or MT5 (Ge67 production)

MT28 (*He,n+p) >>

Zn66 (*He,2n) or Ge67 production log-log

Zn66 (*He,2n) or Ge67 production lin-log

- -~ TENDL-2017* - -~ TENDL-2017*
X Y.Nagame+ 1989 90mb]_ X Y:Nagame+ 1989
100 mb1
50 mbT
80 mbT
70mbT
10 mb1
5mb1
60mbT
5 1wt 5 T
8 3
3 500 pb-1 :
2 g domr
o o
100 pb 30mb+
50 ub+
20mbT
10 pbt 10 mb1
5pbT
L et e s e s e s s B S s S e B s B B
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

Zn66(He3,2n)Geb7

-7452.52 keV

May 2018

Incident helions




OECD NEA Data Bank

JANIS Book

30-Zn-66

34-Se-76 >>

<< MT16 (*He,2n)

MT28 (*He,n+p) or MT5 (Ga67 production)

30-Zn-68 MT16 (®*He,2n) >>

Zn66 (*He,n+p) or Ga67 production log-log

Zn66 (*He,n+p) or Ga67 production lin-log

10p] =~ TENDL2017* L ———y— T
X D.F.Crisler+ 1972 X D.F.Crisler+ 1972
il 12b+
100 mb b+
10 mb-t 1o+
1mb-
900 mb+
100 b
800 mb+
10 bt
St < 700 mb+
k+t 5
b 100 bt 2 600mbt
@ @
o o
& omdt S s00mbt
1nbT
400 mbt
100 po+
300 mbt+
10 pbT
200 mb+
1pbt
100 fo 100 mb-T-
10+ ] L S S 0 S S s S A o——
"1 " } ; ! ! ; ; +100mbp ; ; ! ! ! ;
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
Zn66(He3,d)Ga67 -224.71 keV
Zn66(He3,n+p)Ga67 -2449.27 keV

May 2018

Incident helions




OECD NEA Data Bank

JANIS Book

<< 30-Zn-66

30-Zn-68

31-Ga-69 >>

<< 30-Zn-66 MT28 (*He,n+p)

MT16 (*He,2n) or MT5 (Ge69 production) MT17 (*He,3n) >>

Zn68 (*He,2n) or Ge69 production log-log

- -~ TENDL-2017*
1b{ x  Y.Nagame+ 1989
100 mb1

10mb

100 b

Cross section

10 pbt

1ubT

100 nbT

10nbT

Cross section

300 mb

200 mb

100 mb-

Zn68 (*He,2n) or Ge69 production lin-log

- -~ TENDL-2017*
% Y.Nagame+ 1989

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

Zn68(He3,2n)Ge69

-4117.52 keV

May 2018

Incident helions




OECD NEA Data Bank

JANIS Book

<< 29-Cu-65

30-Zn-68

33-As-75 >>

<< MT16 (*He,2n)

MT17 (*He,3n) or MT5 (Ge68 production)

MT111 (*He,2p) >>

Zn68 (*He,3n) or Ge68 production log-log

Zn68 (*He,3n) or Ge68 production lin-log

500 mb4--- TENDL-2017 * - -~ TENDL-2017*
X Y.Nagame+ 1989 280 mb4_X__Y-Nagame 1989
% XX
2 * 260 mbt-
100mb-+ “Z 240 mb--
20 mbt+
50 mb-+
200 mb+
180 mb+
10mb 160 mb -
c c
S S
8 5mb g 140mbt+
] 0
4 2 ;
o S 120mbt i
5] 5] 5
100 mb+
1mb-
80 mb-+
500 bt 60mbt
40 mbT
20mbt
100 pb+
T e
50 b+
| | | | | | | 20 mb+ i i i i i i i
1Mev 25Mev 5 Mev RTIYY 25Mev 50 Mev 100 Mev 1 MeV 25 MoV 5 Mev RTIYYY 25 MoV 50Mev 100 Mev
Incident energy Incident energy
Reaction Q-Value
Zn68(He3,3n)Ge68 -12310.74 keV
May 2018 Incident helions




OECD NEA Data Bank

JANIS Book

<< 30-Zn-64

30-Zn-68

31-Ga-71 >>

<< MT17 (*He,3n)

MT111 (*He,2p) or MT5 (Zn69 production)

31-Ga-69 MT4 (*He,n) >>

Zn68 (®*He,2p) or Zn69 production log-log

10mb1- "~ TENDL-2017 *

100 pb+
10pbT
1ubT
100 nb1
10nbT
1nbT
100 pb+

10pb T

Computed function

1pbT
100 b1
10+
01fo1
0.01fb

0.001 b

Computed function

1E-4 fb - + t + +
1 MeV 2.5MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

Zn68 (*He,2p) or Zn69 production lin-log

=== TENDL-2017 *

1 MeV

2.5MeV

5MeV

10 MeV

Incident energy

25 MeV

50 MeV 100 MeV

Reaction

Q-Value

Zn68(He3,2p)Zn69

-1235.93 keV

May 2018

Incident helions




OECD NEA Data Bank

JANIS Book

<< 30-Zn-64

31-Ga-69

33-As-75 >>

<< 30-Zn-68 MT111 (*He,2p)

MT4 (*He,n) or MT5 (As71 production)

MT16 (*He,2n) >>

10 b
100 mb-
1mb
10 b
100 nb
1nb
10 pb-|
100 fb
1fb

0.01 b

Cross section

1E-4 fb

1E-6 b

1E-8 b

1E-10 fb

1E-12 fb

1E-14 fb

1E-16 o

1E-18 fb

Ga69 (*He,n) or As71 production log-log
- - TENDL2017* i i i i T T T
X P.Misaelides+ 1987

30mb
- -~ TENDL-2017 *
X P.Misaelides+ 1987

25mbT
20mbT

15mbT

Cross section

10mbt

Ga69 (*He,n) or As71 production lin-log

10 peV

100 peV 1meV 10 meV 100 meV 1eV 10eV 100 eV 1keV 10 keV

Incident energy

100 keV

1MeV 10 MeV 100 MeV 10 peV 100 peV 1 meV

10 meV 100 meV 1eV 10eV 100 eV 1keV 10keV

Incident energy

100 keV 1 MeV 10MeV 100 MeV

Reaction

Q-Value

Gab69(He3,n)As71

5425.10 keV

May 2018

Incident helions




OECD NEA Data Bank

JANIS Book

<< 30-Zn-68

31-Ga-69

31-Ga-71 >>

<< MT4 (*He,n)

MT16 (*He,2n) or MT5 (As70 production)

MT22 (*He,n+a) >>

Ga69 (®*He,2n) or As70 production log-log

Ga69 (*He,2n) or As70 production lin-log

- -~ TENDL-2017* I - -~ TENDL-2017* I
X P.Misaclides+ 1987 110mby . p.Misaelides+ 1987
100 mb+ N
yd 100 mb+
A
x ’yl x
10 mb 90 mb T
x
"
80mbT
1mb- *
70mb1
< 100w s 60mbT x|
o k) i
° kil
] ] i
g 10t g 50 mb+ o
S S
40 mb1
1pbT H
30mb+ |
100nbt- 20mbt
x
10mb
10nbT x
x
0 b S e S S N e et PSP PAP PR RPN R 0L VR Y -
1nb-
+ + + + + + + -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
Ga69(He3,2n)As70 -6199.22 keV
May 2018 Incident helions




OECD NEA Data Bank

JANIS Book

<< 30-Zn-64

31-Ga-69

34-Se-77 >>

<< MT16 (*He,2n)

MT22 (*He,n+a) or MT5 (Ga67 production)

MT107 (*He,a) >>

Ga69 (*He,n+a) or Ga67 production log-log

100b4--- TENDL-2017*
X P.Misaelides+ 1987

10mb
100 pb
1pbt
10nb
100 pb
1pbT
10fb1

0.1fb1

Cross section

0.001 1
1E5 T
BT
1E9 T

1B

1E13 b1

1E15 b

erny

1E-19 b

Cross section

Ga69 (*He,n+a) or Ga67 production lin-log

400 mb

300 mb

200 mb

100 mb1

=== TENDL-2017 *
X P.Misaelides+ 1987

Incident energy

10 peV 100 peV 1meV 10 meV 100 meV 1eV 10eV 100 eV

1keV 10 keV 100 keV 1 MeV

10 MeV

100 MeV 10 peV 100 peV 1meV

10 meV

100 meV 1eV

10eV

100 eV

Incident energy

1keV

10keV

100 keV

1MeV 10MeV 100 MeV

Reaction Q-Value

Ga69(He3,n+a)Gab7 1986.08 keV
Gab69(He3,d+t)Ga67 -15603.21 keV
Gab9(He3,n+p+t)Ga67 -17827.78 keV
Gab9(He3,2n+He3)Gab7 -18591.53 keV
Gab9(He3,n+2d)Ga67 -21860.44 keV
Gab9(He3,2n+p+d)Gab7 -24085.01 keV
Gab9(He3,3n+2p)Ga67 -26309.58 keV

May 2018

Incident helions




OECD NEA Data Bank

JANIS Book

<< 30-Zn-64

31-Ga-69

34-Se-76 >>

<< MT22 (*He,n+a)

MT107 (*He,a) or MT5 (Ga68 production)

31-Ga-71 MT16 (*He,2n) >>

Ga69 (*He,a) or Ga68 production log-log

Ga69 (*He,a) or Ga68 production lin-log

=== TENDL-2017 *
X P.Misaelides+ 1987

&

100bq--~ TENDL-2017 *
X P.Misaelides+ 1987
1T 260 mb
10 mb+ £ 240 mb+
100 b+ {
220 mb T
1pbT
200 mbt
10nb+
100 b 180 b1
1pbt 160 mb+
3 1 c
g 10b S 1omvt
3 2
o 01fbT »
2 2 120mbt
S 0001t 5
100 mb
1E5 b+
EThT 80 mbT
1E9fb+ 60 mb-
1E-1 ot pn
1E-13 o
20mbt
1E-15 b
1EA7 ot oe
1E-19 b1 | | | | | | | ! ; ; ; ; ; -20mb
10peV  100peV  1meV  10meV  100meV eV 10eV  100eV  1keV  10keV  100keV  1MeV  10MeV 100 MeV 10

Incident energy

peV 100 peV 1meV

10 meV 100 meV 1eV

100 eV

Incident energy

1keV 10keV 100 keV 1MeV 10MeV 100 MeV

Reaction

Q-Value

Gab9(He3,a)Gab68

10264.20 keV

Ga69(He3,p+t)Gab68

-9549.66 keV

Gab9(He3,n+He3)Gab8

-10313.42 keV

Gab9(He3,2d)Ga68 -13582.33 keV
Ga69(He3,n+p+d)Ga68 -15806.89 keV
Gab9(He3,2n+2p)Ga68 -18031.46 keV

May 2018

Incident helions




OECD NEA Data Bank

JANIS Book

<< 31-Ga-69

31-Ga-71

33-As-75 >>

<< 31-Ga-69 MT107 (*He,a)

MT16 (*He,2n) or MT5 (As72 production)

MT102 (*He,y) >>

Ga71 (®*He,2n) or As72 production log-log

- -~ TENDL-2017*
1bq X  P.Misaelides+ 1987
100 mb1

10 mb

100 po+
10 pbt

1ubT

Cross section

100 nbT

10nb

1nb

100 po+

10 pbt

1pbt

300 mb{ - -~ TENDL-2017 * i
X PMisalides+ 1987

200 mb

Cross section

100 mb1

1 MeV 2.5MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

Ga71 (*He,2n) or As72 production lin-log

1MeV 2.5MeV 5MeV

10 MeV

Incident energy

25 MeV

Reaction

Q-Value

Ga71(He3,2n)As72

-3120.52 keV

May 2018

Incident helions




OECD NEA Data Bank JANIS Book

<< 21-Sc-45 31-Ga-71 41-Nb-93 >>

<< MT16 (*He,2n) MT102 (*He,y) or MT5 (As74 production) MT111 (®He,2p) >>

Ga71 (®*He,y) or As74 production log-log Ga71 (*He,y) or As74 production lin-log

1mb ——— TENDL-2017 ——— TENDL-2017
X R.V.Carlson+ 1967 X R.V.Carlson+ 1967
100 b1
x x)‘oé‘M x
10 bt x

TubT
30 b
100 nb x
10nb

1nbT
100 pb x
10pbT 20 b+
1pbT

100 fo

Cross section
Cross section

10+
11t
10 pbt
04f+
0.01 o
E3 T

1E-4fb1

1E-5fb1 0b

1E-6fb1

10 peV 100 peV 1meV 10meV 100 meV 1eV 10eV 100 eV 1keV 10 keV 100 keV 1MeV 10 MeV 100 MeV 10 peV 100 peV 1 meV 10meV 100 meV 1eV 10eV 100 eV 1keV 10keV 100 keV 1MeV 10MeV 100 MeV

Incident energy Incident energy

Reaction Q-Value

Ga71(He3,y)As74 15652.22 keV

May 2018 Incident helions




OECD NEA Data Bank

JANIS Book

<< 30-Zn-68

31-Ga-71

44-Ru-102 >>

<< MT102 (*He,y)

MT111 (*He,2p) or MT5 (Ga72 production)

33-As-75 MT4 (*He,n) >>

Ga71 (*He,2p) or Ga72 production log-log

1b{=-- TENDL-2017*
X P.Misaelides+ 1987

100 mb 1
10mbT

Tmb T

100 pbt

10pbt
1pbt
100 nb
10nbT
1nb

100 pb

Cross section

10pbt+
1pbT
100 fo 1
10fb
1t

01fo1

001t e

0.001fo1

1E-4 b1

1E-5fb

S 40 mb T

- -~ TENDL-2017*
50mbq{ X  P.Misaelides+ 1987

30mbT

Cross section

20mb T

10mb T

Ga71 (*He,2p) or Ga72 production lin-log

1 MeV 10 MeV 25 MeV 50 MeV

Incident energy

100 MeV 1 MeV 2.5MeV

5MeV 10 MeV 50 MeV 100 MeV

Incident energy

Reaction

Q-Value

Ga71(He3,2p)Ga72

-1197.53 keV

May 2018

Incident helions




OECD NEA Data Bank

JANIS Book

<< 31-Ga-69

33-As-75

34-Se-77 >>

<< 31-Ga-71 MT111 (®*He,2p)

MT4 (*He,n) or MT5 (Br77 production)

MT16 (*He,2n) >>

As75 (*He,n) or Br77 production log-log

As75 (®*He,n) or Br77 production lin-log

R

- -~ TENDL-2017 * 11mb4--- TENDL-2017*
X P.Misaelides+ 1987 X P.Misaelides+ 1987
100 mb E
TmbT 7o 10mb
¥
¥
10 pbT i 9mbt
100 nb
8mbT
1nbT
10pbT 7mbT
100 fo1
c c 6mbT
2 1 2
5 1fo £
& b3
@ 001bt @ SmbT
< <4
o o
BT ampd
1E-6fbT
3mbT
1E-8 b
1E-10 b 2mb+
1E-12fb
TmbT
1E-14 o1
1E-16 bt 0b
1E1B DT ] ] ] ] ] ] ] ] ] ] ] - ‘ ‘
t t t t t t t t t t t t t -1 mb t t
10 peV 100 peV 1meV 10 meV 100 meV 1eV 10eV 100 eV 1keV 10 keV 100 keV' 1MeV 10 MeV 100 MeV 10 peV 100 peV 1 meV

Incident energy

10 meV 100 meV 1eV 10eV 100 eV 1keV 10keV

Incident energy

1 MeV 10MeV 100 MeV

Reaction

Q-Value

As75(He3,n)Br77

7060.50 keV

May 2018

Incident helions




OECD NEA Data Bank

JANIS Book

<< 31-Ga-71

33-As-75

34-Se-76 >>

<< MT4 (*He,n)

MT16 (*He,2n) or MT5 (Br76 production)

MT17 (*He,3n) >>

As75 (®*He,2n) or Br76 production log-log

As75 (®*He,2n) or Br76 production lin-log

4p{--- TENDL2017* I 260 mb{ === TENDL-2017* i
X P.Misaelides+ 1987 X P.Misaelides+ 1987
)T 240 mbt+
100 mb+ XX
K 220 mbt
x
10 mb+
x 200 mb T
1 mb- 180 mb-
160 mb T
100 pbt i
c c 140 mb+
S S
§ 0wt 3
I3 @ 120 mb+ -
3 1]
g H
o o
S bt © 100 mb+ L
100nb+ 80 mb -
60 mbT-
10 b+
40mbt x
1o 20mbt
x
100 pb-t 0b 757 T T B T B s Ry
| | | | | . 20 mb | | ; i i i
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
As75(He3,2n)Br76 -3956.62 keV

May 2018

Incident helions




OECD NEA Data Bank JANIS Book
<< 30-Zn-68 33-As-75 34-Se-76 >>
<< MT16 (*He,2n) MT17 (*He,3n) or MT5 (Br75 production) MT37 (*He,4n) >>
As75 (®*He,3n) or Br75 production log-log As75 (®*He,3n) or Br75 production lin-log
500 mb-| === TENDL-2017 * i i mRREEERi i i i i i RRRREE 220 mb{-~-~- TENDL-2017 * T i r Tt P TrTrrrem i i T i i I
X AM.J.Paans+ 1980 X AM.J.Paans+ 1980
T 200 mb1- trx
100 mb1
180 mb
50 mbT *
i 160 mb
10 mb X 140 mb .
5mb
<  120mbt .
% § 100 mb /
S 1mbr g ;
o o / x
500 po-+ someT :"“
60mb1 X
100 ub 40 mb1
50 ub1
20mbT
[0 o B s B o B B B s e s B A A e—
10 bt
5pb + + + + + + -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
As75(He3,3n)Br75 -13209.94 keV
May 2018 Incident helions




OECD NEA Data Bank JANIS Book

<< 29-Cu-65 33-As-75 34-Se-77 >>
<< MT17 (*He,3n) MT37 (*He,4n) or MT5 (Br74 production) 34-Se-76 MT16 (*He,2n) >>
As75 (®*He,4n) or Br74 production log-log As75 (®*He,4n) or Br74 production lin-log
10mb___ TENDL-2017* i S S S A A A i i i [ S S A S S R R A i - —- TENDL-2017 * I S A S A S A i i I T
5mbT I
4mbt
1mbT
500 pb 1
3mbT
s 100y 5
é 50 b %
% ;‘é 2mbT
5 £
o o
10pbT
5ubT
1mb
1ub’i
500 nb
0b
1MeV 25 :VIeV 5 N}eV ? 10 I:Ae\/ 25 I:A;e\/ 50 If/leV ? 100 ;VIeV 1 M’eV 25 ;\Ae\/ 5 I\;\ev ? 10 l:/leV 25 V:ﬂeV 50 I:Ae\/ ? 100 ;\/IeV
Incident energy Incident energy
Reaction Q-Value
As75(He3,4n)Br74 -25100.25 keV

May 2018 Incident helions




OECD NEA Data Bank

JANIS Book

<< 33-As-75

34-Se-76

35-Br-81 >>

<< 33-As-75 MT37 (*He,4n)

MT16 (*He,2n) or MT5 (Kr77 production)

MT17 (*He,3n) >>

Se76 (*He,2n) or Kr77 production log-log

Se76 (®*He,2n) or Kr77 production lin-log

- -~ TENDL-2017* I - -~ TENDL-2017 * I
1bq4 X  He Youfeng+ 1982 X He Youfeng+ 1982
400 mbT
100 mb1
10mbT
300 mb
1mbT
c c
2 2
8 3
® 100 ub1 »
@ @ 200mbT
< <4
o o
10 ub1
bt 100 mb+
100 nb1
ob——— e ————————————=gmm===e
10nb
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
Se76(He3,2n)Kr77 -6293.97 keV

May 2018

Incident helions




OECD NEA Data Bank JANIS Book

<< 33-As-75 34-Se-76 34-Se-77 >>
<< MT16 (*He,2n) MT17 (*He,3n) or MT5 (Kr76 production) MT28 (*He,n+p) >>
Se76 (*He,3n) or Kr76 production log-log Se76 (®*He,3n) or Kr76 production lin-log
=== TENDL-2017 * I I I TTTTTTTITT00 I I I I I TTTTTT7T707T I 180 mbq--~- TENDL-2017 * T i i r Tt P TrTrrrem i i T i i i
X He Youfeng+ 1982 X He Youfeng+ 1982
x x&
100 mb4 ! 160 mb T
50 mb1
140 mb T
120 mb
10 mb+
5mb-} 100 mb+
g 2
2 @ 80 mb
o o
S 1mbA o
500 b+ 60mbT
40mbT
100 pbt
20mb
50 pb 1
1] B s B e e e s e B S By s B s B B e pam—
10pb } 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
Se76(He3,3n)Kr76 -15520.69 keV

May 2018 Incident helions




OECD NEA Data Bank

JANIS Book

<< 30-Zn-66

34-Se-76

34-Se-77 >>

<< MT17 (*He,3n)

MT28 (*He,n+p) or MT5 (Br77 production)

MT41 (*He,2n+p) >>

Se76 (*He,n+p) or Br77 production log-log

Se76 (*He,n+p) or Br77 production lin-log

10p]""- TENDL-2017 * I - == TENDL-2017 * I T
X He Youfeng+ 1982 X He Youfeng+ 1982
800 mb-1
1bt
oomt e
ombd 700 mb+
1mb
100 b+ 600 mb+
10pbT
TubT 500 mb+
c 100nbt c
2 k]
g tomT 8 400mbt
3 1]
g 1nbt g
o o
100 po- 300 mb+
10pbT
b 200mbt
100fb 1
10+
100 mb+
1t
01t
S B B S e R I B
0,011
0.001 b . ; ; ; ; ; ; ; ; ; ; ; ;
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
Se76(He3,d)Br77 -221.66 keV
Se76(He3,n+p)Br77 -2446.22 keV

May 2018

Incident helions




OECD NEA Data Bank

JANIS Book

34-Se-76

34-Se-77 >>

<< MT28 (*He,n+p)

MT41 (*He,2n+p) or MT5 (Br76 production)

MT42 (*He,3n+p) >>

Se76 (*He,2n+p) or Br76 production log-log

Se76 (*He,2n+p) or Br76 production lin-log

- -~ TENDL-2017* I T TENDL-2017 * I
X He Youfeng+ 1982 X He Youfeng+ 1982
1bT 1bT
100 mb+ 900 mb+-
10 mb 800 mb-
Tmb-T- 700 mb
e 100 pb - 600 mb
2 k]
g g 500 mb1-
o 0t a m
< <4
o (5}
400 mb1
1ubt
300 mb
100 nb1
200 mb
10nbT
100 mb1
1nb
0 b ————mmemee
100 pbt
+ + t + + + + -100 mb + 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
Se76(He3,t)Br76 -4981.54 keV
Se76(He3,n+d)Br76 -11238.77 keV
Se76(He3,2n+p)Br76 -13463.34 keV

May 2018

Incident helions




OECD NEA Data Bank

JANIS Book

<< 29-Cu-63

34-Se-76

34-Se-77 >>

<< MT41 (*He,2n+p)

MT42 (*He,3n+p) or MT5 (Br75 production)

MT107 (*He,a) >>

Se76 (*He,3n+p) or Br75 production log-log

T2 enpLaot -
X He Youfeng+ 1982
500 mb

100 mb1

50 mbT

10mbT

Cross section

100 b

50 b+

10 b+

5ubT

Cross section

300 mb

200 mb

100 mb-

Se76 (*He,3n+p) or Br75 production lin-log

=== TENDL-2017 *
X He Youfeng+ 1982

1 MeV

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

Incident energy

1MeV

2.5MeV

5MeV 10 MeV 25 MeV 50 MeV 100 MeV

Incident energy

Reaction Q-Value
Se76(He3,n+t)Br75 -14234.86 keV
Se76(He3,2n+d)Br75 -20492.09 keV
Se76(He3,3n+p)Br75 -22716.66 keV

May 2018

Incident helions




OECD NEA Data Bank JANIS Book

<< 31-Ga-69 34-Se-76 47-Ag-107 >>

<< MT42 (*He,3n+p) MT107 (*He,a) or MT5 (Se75 production) 34-Se-77 MT4 (*He,n) >>

Se76 (*He,a) or Se75 production log-log Se76 (*He,a) or Se75 production lin-log
100b1--- TENDL-2017* T T T T T T T T T T T 300 mbq--~- TENDL-2017 * i i i i i i i
X He Youfeng+ 1982 X He Youfeng+ 1982
10mbt et

100 pb 1

1pbT
10nbT
200 mb
100 pbt+
1pbt
10T

0.1fo1

Cross section
Cross section

0.001 fo+
1E5 bt 100 mbk
1ET ot
1E9 ot

1E-11 o

1E-13 o1

1E-15 b1

1EA7 ot

1E-19fbo s s s s s s s s s s s s s N N N N N N N N N N N N N
10 peV 100 peV 1 meV 10 meV 100 meV 1eV 10eV 100 eV 1keV 10 keV 100 keV 1 MeV 10MeV 100 MeV 10 peV 100 peV 1 meV 10 meV 100 meV 1eV 10eV 100 eV 1keV 10keV 100 keV 1MeV 10MeV 100 MeV

Incident energy Incident energy

Reaction Q-Value

Se76(He3,a)Se75 9423.83 keV

Se76(He3,p+t)Se75 -10390.03 keV

Se76(He3,n+He3)Se75 -11153.79 keV

Se76(He3,2d)Se75 -14422.70 keV

Se76(He3,n+p+d)Se75 -16647.26 keV

Se76(He3,2n+2p)Se75 -18871.83 keV

May 2018 Incident helions




OECD NEA Data Bank

JANIS Book

<< 33-As-75

34-Se-77

41-Nb-93 >>

<< 34-Se-76 MT107 (*He,q)

MT4 (*He,n) or MT5 (Kr79 production)

MT17 (*He,3n) >>

Se77 (®*He,n) or Kr79 production log-log

10b--- TENDL-2017*
X He Youfeng+ 1982

100 mb1
1mb
10 b1

100 nb-

1nb
10pb
100 fo
11

0.01fo1

Cross section

1E-4 bt
1E-6 b+
1E-8 b+
1E-10fb
1E-12b1
1E-14 b
1E-16 fb—,‘"/

1E-18 o

Cross section

10 peV 100 peV 1meV 10 meV 100 meV 1eV 10eV 100 eV

Incident energy

1keV

10 keV

100 keV

1 MeV

10 MeV

100 MeV

40 mb

30 mb

20 mb

10mb 1

=== TENDL-2017 *
X He Youfeng+ 1982

Se77 (*He,n) or Kr79 production lin-log

10 peV

100 peV

1meV

10 meV

100 meV 1eV

10eV 100 eV

Incident energy

1keV

10keV 100 keV 1 MeV 10MeV 100 MeV

Reaction

Q-Value

Se77(He3,n)Kr79

6702.42 keV

May 2018

Incident helions




OECD NEA Data Bank JANIS Book

<< 34-Se-76 34-Se-77 41-Nb-93 >>
<< MT4 (*He,n) MT17 (*He,3n) or MT5 (Kr77 production) MT22 (*He,n+a) >>
Se77 (*He,3n) or Kr77 production log-log Se77 (®*He,3n) or Kr77 production lin-log
=== TENDL-2017 * I i i T T ] i i I i i RRERERIAAER i - == TENDL-2017 * I I I TTTTITIT0I0 I I I I I TT1 7717
500 mb- X He Youfeng+ 1982 X He Youfeng+ 1982
100 mbT 300 mb
50 mb
& jomd S 20mbt
§ 5mb- §
S S
100 mb
1mb-
500 bt
{1 B o s B B B, By B B 5 A R ——
100 pbt
1MeV 25 ;VIeV 5 N;eV ? 10 I:AeV ‘ 25 l:/leV 50 ;vleV ? 100 ;vle\/ 1MeV 25 ;\/IeV 5 I\;IeV ? 10 V:ﬂeV 25 I:/IeV 50 If/leV ? 100 ;\/IeV
Incident energy Incident energy
Reaction Q-Value
Se77(He3,3n)Kr77 -13712.82 keV

May 2018 Incident helions




OECD NEA Data Bank JANIS Book

<< 31-Ga-69 34-Se-77
<< MT17 (*He,3n) MT22 (*He,n+a) or MT5 (Se75 production) MT28 (*He,n+p) >>
Se77 (*He,n+a) or Se75 production log-log Se77 (*He,n+a) or Se75 production lin-log
100bq--- TENDL-2017* T T T T T T T T T T T - -~ TENDL-2017* i i i i i i i
. X He Youfeng+ 1982 260 mb-E X He Youfeng+ 1982
10 mb+ oo 240 mb T
100 ub 220 mb1
1pbT
200 mb1
10nbT
100 pbt- 180 mb 1
1pb+ ;,": 160 mb+
-ff_’ 10fo § 140 mb+
§ 0.1 §
g § 120 mb
S 0.001 fo S
: 100 mb
1E5 T e
- somo
1E9 T 60mbT .
1E-1 bt woml ) ‘
1E-13 b
20 mb+
1E15
AT oe
1E-19fb+ 1 1 1 1 1 1 1 I 1 1 1 1 1 -20mb I | | | | | | | I I I I I
10 peV 100‘ueV 1 nlleV 10 r‘neV 100 ‘meV 1 éV 10‘eV 10(; eV 1 k‘eV 10 I‘(eV 100‘keV 1 h)IeV 10 I\‘/IeV 100 MeV 10 peV 100‘ueV 1 rr‘1eV 10 r;1eV 100 ‘meV 1 éV WO‘eV 106 eV 1 k‘eV 10 I‘(eV 100‘keV 1 h)IeV 10 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Se77(He3,n+a)Se75 2004.98 keV
Se77(He3,d+t)Se75 -15584.31 keV
Se77(He3,n+p+t)Se75 -17808.88 keV
Se77(He3,2n+He3)Se75 -18572.63 keV
Se77(He3,n+2d)Se75 -21841.54 keV
Se77(He3,2n+p+d)Se75 -24066.11 keV
Se77(He3,3n+2p)Se75 -26290.68 keV

May 2018 Incident helions




OECD NEA Data Bank

JANIS Book

<< 34-Se-76

34-Se-77

<< MT22 (*He,n+q)

MT28 (*He,n+p) or MT5 (Br78 production)

MT37 (*He,4n) >>

Se77 (*He,n+p) or Br78 production log-log

Se77 (*He,n+p) or Br78 production lin-log

10b{--~- TENDL-2017 * i - - TENDL-2017 * I T
X He Youfeng+ 1982 700 mb- X He Youfeng+ 1982
1b+
100 mb- 650 mb
10mb-- 600 mb-
1mb- 550 mb+
100 b 500 mbt
10k 450 mb T+
1 b
c < 400mbT
S 100nbt S
H 8 350mbT
o 10mbT a
8 O 300mb+
[5) 1nb o
100pb 250 mb+
10pb 200 mb+
1pbT 150 mb
100 b+ 100 mb T
10+
50 mb+
1Mt
[ T e i T i et S
01+
/ 50 mb+
001 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
Se77(He3,d)Br78 648.01 keV
Se77(He3,n+p)Br78 -1576.55 keV

May 2018

Incident helions




OECD NEA Data Bank

JANIS Book

<< 33-As-75

34-Se-77

41-Nb-93 >>

<< MT28 (*He,n+p)

MT37 (*He,4n) or MT5 (Kr76 production)

MT41 (*He,2n+p) >>

Se77 (*He,4n) or Kr76 production log-log

Se77 (*He,4n) or Kr76 production lin-log

- -~ TENDL-2017* I 40mb T renpL2017 i i
50mb{ X He Youfeng+ 1982 X He Youfeng+ 1982
10mb+ 30mbT
5mb1
c c
2 £ 20mbt
o o
] ]
@ 1mb a
< [ <4
o [ o
500 ubt
10mbT
100 pb+
50 b1
I 1] T D M s o S ENE R A st LSS
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(He3,4n)Kr76 -22939.53 keV

May 2018

Incident helions




OECD NEA Data Bank

JANIS Book

<< 34-Se-76

34-Se-77

47-Ag-109 >>

<< MT37 (*He,4n)

MT41 (*He,2n+p) or MT5 (Br77 production)

MT42 (*He,3n+p) >>

Se77 (*He,2n+p) or Br77 production log-log

Se77 (*He,2n+p) or Br77 production lin-log

10b4--- TENDL-2017* i 1.3b1--~ TENDL-2017* ‘
X He Youfeng+ 1982 X He Youfeng+ 1982
b 12b+
100 mbt+ 1104
10 mb+ 1o+
Tmb ] 900 mb
100 pb 800 mb T
c 0o < 700mb+
2 k]
° kil
& twbT b 600 mbt
2 a
5 100t 5 500 mb
10nbT- 400 mb+
TrbT 300 mo+
100 pbt 200 mb+
10pbT 100mb+
1pbt+ 1 Lt U o S S A sSSP
100 o1+
t t t - t t t 100 mbp t t t t t t
1MeV 2.5 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
Se77(He3,t)Br77 -1383.27 keV
Se77(He3,n+d)Br77 -7640.50 keV
Se77(He3,2n+p)Br77 -9865.07 keV

May 2018

Incident helions




OECD NEA Data Bank

JANIS Book

<< 34-Se-76

34-Se-77

<< MT41 (*He,2n+p)

MT42 (*He,3n+p) or MT5 (Br76 production)

35-Br-81 MT16 (*He,2n) >>

Se77 (*He,3n+p) or Br76 production log-log

500 mb-

100 mb+
50 mb1

10mb

1mb
500 bt

Cross section

100 po -
50 b+

10 ub
5pbT

1ubTt
500 nb1-

- - TENDL-2017*
1b{ X  He Youfeng+ 1982

Cross section

500 mb

400 mb1

300 mb

200 mbT

100 mb-

Se77 (*He,3n+p) or Br76 production lin-log

=== TENDL-2017 *
X He Youfeng+ 1982

1 MeV

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

Incident energy

1MeV

2.5MeV

5MeV

10 MeV

Incident energy

25 MeV 50 MeV 100 MeV

Reaction

Q-Value

Se77(He3,n+t)Br76

-12400.39 keV

Se77(He3,2n+d)Br76

-18657.62 keV

Se77(He3,3n+p)Br76

-20882.19 keV

May 2018

Incident helions




OECD NEA Data Bank

JANIS Book

<< 34-Se-76

35-Br-81

41-Nb-93 >>

<< 34-Se-77 MT42 (*He,3n+p)

MT16 (*He,2n) or MT5 (Rb82 production)

38-Sr-88 MT103 (*He,p) >>

Br81 (*He,2n) or Rb82 production log-log

Br81 (*He,2n) or Rb82 production lin-log

e | a0y ===_Tevoaorr ]
100 mb- 220 mb
10 mbt 200 mbt
1 mbA 180 mb
100 o+ 160 mb+-
g 10WbT o MombT
S S
g g
3 1 b 2 120mbt
-] o
2 2
3 3
2 100mbt 2 100mbt
£ g o
o o
o o
10nbT 80mbT
TnbT 60 mb
100 pb- H0mbt
10pb - 20mb+
1pbT (1] E e e B B e N I e B Bt B e S B E B e e e e e o B B RS 1
1oy oo : : : : : : -20mb : : : : : :
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

Br81(He3,2n)Rb82

-2999.12 keV

May 2018

Incident helions




OECD NEA Data Bank JANIS Book

<< 30-Zn-64 38-Sr-88 74-W-186 >>
<< 35-Br-81 MT16 (®*He,2n) MT103 (°*He,p) or MT5 (Y90 production) 41-Nb-93 MT4 (*He,n) >>

Sr88 (*He,p) or Y90 production log-log Sr88 (*He,p) or Y90 production lin-log

1b{--- TENDL2017¢] | i i i i i i i i i i i smpd - TENDL2017-] I I I I I I I
10mb i
100 b+
1 bt
10nb+
100 pb+
1pbt
10fbT

0.1fb1

0.001 fb

Computed function
Computed function

1E-5fb1

1E-7foT

1E-9fb1

1E-11fo

1E-13 o

1E-15 b

1EAT o

1E-19 b | | | | | | | | | | | | | L | | | | | | | | | | | | |
10 peV 100 peV 1 meV 10 meV 100 meV 1eV 10eV 100 eV 1keV 10 keV 100 keV 1 MeV 10MeV 100 MeV 10 peV 100 peV 1meV 10 meV 100 meV 1eV 10eV 100 eV 1keV 10keV 100 keV 1 MeV 10MeV 100 MeV

Incident energy Incident energy

Reaction Q-Value
Sr88(He3,p)Y90 6215.75 keV

May 2018 Incident helions




OECD NEA Data Bank

JANIS Book

<< 34-Se-77

41-Nb-93

44-Ru-101 >>

<< 38-Sr-88 MT103 (*He,p)

MT4 (*He,n) or MT5 (Tc95 production)

MT16 (*He,2n) >>

Nb93 (*He,n) or Tc95 production log-log

=== TENDL-2017 *
100 mb- S.N.Kondratyev+ 1996
<+ H.H.Bissem+ 1980

1mbT
10 b1
100 nb
1nb
10 pb
100 fo
1ot

0.01 b1

Cross section

1E-4 bt
1E6 b+
1E-8 b+
1E-10 b
1E-12fb1
1E-14 o
1E-16fba-"'/

1E-18 o

- -~ TENDL-2017*
5mb S.N.Kondratyev+ 1996
+  HHBissem+ 1980

Cross section

Nb93 (*He,n) or Tc95 production lin-log

10 peV 100 peV 1meV 10 meV 100 meV 1eV 10eV 100 eV

Incident energy

1keV

10 keV

100 keV

1 MeV

10 MeV

100 MeV 10 peV 100 peV 1 meV

10 meV

100 meV 1eV

10eV 100 eV

Incident energy

1keV

10keV

100 keV

1 MeV 10MeV 100 MeV

Reaction

Q-Value

Nb93(He3,n)Tc95

5666.90 keV

May 2018

Incident helions




OECD NEA Data Bank JANIS Book
<< 35-Br-81 41-Nb-93 44-Ru-102 >>
<< MT4 (*He,n) MT16 (*He,2n) or MT5 (Tc94 production) MT17 (*He,3n) >>
Nb93 (*He,2n) or Tc94 production log-log Nb93 (*He,2n) or Tc94 production lin-log
=== TENDL-2017 * I TTTTTTTITT00 I I I I I T - == TENDL-2017 * : T : : T : :
I o Zomb [ S o0
4 H.H.Bissem+ 1980 X Kb g -+ H.H.Bissem+ 1980
100 mb+ + T 240 mb+
TN,
10 mb+ . ads 220 mb B
T mb- : 200mb
180 mb
100 b+
160 mb .
10 pbt+
s § 1ombt
g g
] 0
@ @ 120 mb +
S 100mt 5
100 mb
10nb+ * )
80 mb
Tnb- 60 b+ !
100 pb+ 40mbT + "
10 pb 20 mb §+x v,
1pbt 0b = ]
| ! | | | | | | -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
Nb93(He3,2n)Tc94 -4267.42 keV

May 2018

Incident helions




OECD NEA Data Bank

JANIS Book

<< 34-Se-77

41-Nb-93

44-Ru-101 >>

<< MT16 (*He,2n)

MT17 (*He,3n) or MT5 (Tc93 production)

MT37 (*He,4n) >>

Nb93 (*He,3n) or Tc93 production log-log

Nb93 (*He,3n) or Tc93 production lin-log

- -~ TENDL-2017* - -~ TENDL-2017*
S.N.Kondratyev+ 1996 S.N.Kondratyev+ 1996
500mb{ X  LT.Auler+ 1981 X LT.Auler+ 1981
+  H.H.Bissem+ 1980 -+ H.H.Bissem+ 1980
ek e 400 mb+
% h
x P
x+
100 mbt e + .
- + +
’.' +
+ : +
50mb i 300mb
fx L
+
s s 3
£ 10mbT Z o~
] - ] x
@ @ 200 mbT *
o 5mbT [ X
o (%)
ot
tmo T 100 mb+ . =
I
500 bt }
“ +
"
L O B B I A R
100 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
Nb93(He3,3n)Tc93 -12890.34 keV

May 2018

Incident helions




OECD NEA Data Bank JANIS Book

<< 34-Se-77 41-Nb-93 44-Ru-101 >>
<< MT17 (*He,3n) MT37 (*He,4n) or MT5 (Tc92 production) MT102 (*He,y) >>

Nb93 (*He,4n) or Tc92 production log-log

Nb93 (*He,4n) or Tc92 production lin-log

=== TENDL-2017 * I i IR RRERS i 140 mbA - == TENDL-2017 * T T T il
X H.H.Bissem+ 1980 X H.H.Bissem+ 1980
Ly 130 mbt
100 mb+
120 mb-
50mb T
110 mb T
100 mb
10 mb+
90 mb T
5mb-
80 mbt
c c
2 2 70mbt
2 H
] 1mb 0
g " @ 60mbT
o <
G 500 bt oS
50 b+
40mbt
100 pb- somb L
50 b1
! 20mbt
10 mb+
10pb 1 L L AP N 5 S
Suo | | | | | | | | 40mbt | | | | | | | |
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
Nb93(He3,4n)Tc92 -25641.05 keV
May 2018 Incident helions




OECD NEA Data Bank JANIS Book

<< 31-Ga-71 41-Nb-93
<< MT37 (*He,4n) MT102 (*He,y) or MT5 (Tc96 production) 44-Ru-101 MT4 (*He,n) >>

Nb93 (*He,y) or Tc96 production log-log Nb93 (*He,y) or Tc96 production lin-log

—— TENDL-2017 —— TENDL-2017
100pb{ X  H.H.Bissem+ 1980 X H.HBissem+ 1980

10pbt e

TpbT
100 nb
10nbT
1nbT
100 pb+
10pbT 10pbt+
1pbt

100 b+

Cross section
Cross section

101
1fo+
01fo1
0.01fb
0.001 b1
1E-4fb

1E-5fb 0b

1E-6 o

10 peV 100 peV 1meV 10meV 100 meV 1eV 10eV 100 eV 1keV 10keV 100 keV 1MeV 10 MeV 100 MeV 10 peV 100 peV 1 meV 10meV 100 meV 1eV 10eV 100 eV 1keV 10keV 100 keV 1MeV 10MeV 100 MeV

Incident energy Incident energy

Reaction Q-Value
Nb93(He3,y)Tc96 13538.22 keV

May 2018 Incident helions




OECD NEA Data Bank

JANIS Book

<< 41-Nb-93

44-Ru-101

47-Ag-107 >>

<< 41-Nb-93 MT102 (3He,y)

MT4 (*He,n) or MT5 (Pd103 production)

MT17 (*He,3n) >>

10b
=== TENDL-2017 *

X Ye.Skakun+ 2008
100mbq +  Ye.Skakun+ 2004

1mbT
10 pbt+
100 nb1
1nbT
10pbt+
100 fo1
11

0.01fo1

Cross section

1E-4ft
1E6 T
1E-8fbT
1E-10 b
11201
1E-14 b
1E-16fba-‘/

1E-18 o

Ru101 (®*He,n) or Pd103 production log-log

Cross section

10 peV 100 peV 1meV 10 meV

100 meV 1eV 10eV 100 eV

Incident energy

1keV

10 keV

100 keV

1 MeV

10 MeV

100 MeV

16 mbq

X
+

=== TENDL-2017 *
Ye.Skakun+ 2008
Ye.Skakun+ 2004

14mbT

12mb

10mbt

Ru101 (*He,n) or Pd103 production lin-log

10 peV

100 peV

1meV

10 meV

100 meV 1eV

10eV 100 eV

Incident energy

1keV

10keV

100 keV

1 MeV 10MeV 100 MeV

Reaction

Q-Value

Ru101(He3,n)Pd103

6390.30 keV

May 2018

Incident helions




OECD NEA Data Bank

JANIS Book

<< 41-Nb-93

44-Ru-101

47-Ag-107 >>

<< MT4 (*He,n)

MT17 (*He,3n) or MT5 (Pd101 production)

MT25 (*He,3n+qa) >>

Ru101 (®*He,3n) or Pd101 production log-log

- =~ TENDL-2017 * - -~ TENDL-2017 *
1b4 X Ye.Skakun+ 2008 X Ye.Skakun+ 2008
600 mb+
500 mb+ e
550 mbT
100 mb1 500 mb
50 mb- 450 mb+
400mbT
10mbt
350 bt
c c
L Smbr k]
3 3
H 2 300mbt
3 1]
4 8
o o
S mbt S 250mb
500 b} 200 mbT
150 mb+
100 o+
100 mb+
50 b+
50mb+
10 pbt 1 o s e s s e e s B s B A B AR —
S ; ; ; ! ! ! ; -S0mb ; ; ! ! ! ;
1MeV 25MeV 5MeV 10 Mev 25 MeV 50 MeV 100 MeV. 1MeV 25MeV 5MeV 10 Mev 25 MeV 50 MeV 100 MeV/

Incident energy

Ru101 (®He,3n) or Pd101 production lin-log

Incident energy

Reaction

Q-Value

Ru101(He3,3n)Pd101

-11806.34 keV

May 2018

Incident helions




OECD NEA Data Bank JANIS Book

44-Ru-101
<< MT17 (*He,3n) MT25 (*He,3n+a) or MT5 (Ru97 production) MT37 (*He,4n) >>
Ru101 (®*He,3n+a) or Ru97 production log-log Ru101 (®*He,3n+a) or Ru97 production lin-log
o R, o R,
100 mb1 T
10 mb g
1mb-| -
100 pbt
10 bt
1 b+
é 100 nb+- §
H tombd 8 100mbT
100 pbt
10 pbt
1pbt
100 fo
10
1o+ 0 X XV 77777
0.1
1MeV 25 ;VIeV 5N“|eV ? 10 I:AeV ‘ 25 I:AeV 50 lzlleV ? 100;\Ae\/ 1MeV 25 ;\/IeV 5I\;IeV ? 10!:/|eV 25 I:AeV 50 If/leV ? 100 ;\/IeV
Incident energy Incident energy
Reaction Q-Value
Ru101(He3,3n+a)Ru97 -13542.95 keV
Ru101(He3,n+2t)Ru97 -24875.01 keV
Ru101(He3,2n+d+t)Ru97 -31132.25 keV
Ru101(He3,3n+p+t)Ru97 -33356.81 keV
Ru101(He3,4n+He3)Ru97 -34120.57 keV
Ru101(He3,3n+2d)Ru97 -37389.48 keV
Ru101(He3,4n+p+d)Ru97 -39614.05 keV
Ru101(He3,5n+2p)Ru97 -41838.61 keV

May 2018 Incident helions




OECD NEA Data Bank

JANIS Book

<< 41-Nb-93

44-Ru-101

44-Ru-102 >>

<< MT25 (*He,3n+q)

MT37 (*He,4n) or MT5 (Pd100 production)

MT112 (®*He,p+a) >>

Ru101 (®*He,4n) or Pd100 production log-log

Ru101 (®He,4n) or Pd100 production lin-log

500mb] "% ve.Staunt 2008 260m> 1" J aant 2008
260 mb+
100 mb+ 240 mbt+
50mbT 220 mbt+
""" 200 mb+
10 mb+ 180 mb+
5mb
160 mb+
s s
kit T 140 mbt
§ 1mb 2
§ 500 b g 120 mb+
100 mb+
100 pb-t 80mb
50 b - 60 mb-+
40mbt
10po Wmbt e
Subt o ol I O B i SR
b e O i o= S
| | | | | | | 20 mb+ | | | | | |
1Mev 25Mev 5 Mev RTIYY 25Mev 50 Mev 100 Mev 1 MeV 25 MoV 5 Mev 10 Mev 25 MoV 50Mev 100 Mev
Incident energy Incident energy
Reaction Q-Value
Ru101(He3,4n)Pd100 -20081.65 keV
May 2018 Incident helions




OECD NEA Data Bank

JANIS Book

<< 3-Li-6

44-Ru-101

<< MT37 (*He,4n)

MT112 (*He,p+a) or MT5 (Tc99 production)

44-Ru-102 MT16 (*He,2n) >>

Ru101 (*He,p+a) or Tc99 production log-log

1bq--- TENDL-2017* i

10mb
100 ub1-
1ubT
10nb+
100 pbt+
1pbt
10fbT
0.1
0.001 fo1

1E-5fb T

Computed function

1E-7foT

1E-9fb1

1E-11fo

1E-13 o

1E-15 b

1EAT o

1E-19 b

Computed function

10 peV

100 peV 1meV 10 meV 100 meV 1eV 10eV 100 eV 1keV 10 keV 100 keV'

Incident energy

1 MeV

10 MeV

100 MeV

Ru101 (®*He,p+a) or Tc99 production lin-log

=== TENDL-2017 *

10 peV 100 peV 1 meV 10 meV 100 meV 1eV 10eV 100 eV

Incident energy

1keV

10keV 100 keV 1 MeV 10MeV 100 MeV

Reaction

Q-Value

Ru101(He3,p+a)Tc99

4589.53 keV

Ru101(He3,d+He3)Tc99

-13763.52 keV

Ru101(He3,2p+t)Tc99

-15224.33 keV

Ru101(He3,n+p+He3)Tc99

-15988.09 keV

Ru101(He3,p+2d)Tc99

-19257.00 keV

Ru101(He3,n+2p+d)Tc99

-21481.56 keV

Ru101(He3,2n+3p)Tc99

-23706.13 keV

May 2018

Incident helions




OECD NEA Data Bank

JANIS Book

<< 41-Nb-93

44-Ru-102

47-Ag-107 >>

<< 44-Ru-101 MT112 (*He,p+a)

MT16 (*He,2n) or MT5 (Pd103 production)

MT37 (*He,4n) >>

Ru102 (®*He,2n) or Pd103 production log-log

10b TENDL-2017 *

M.Hussain+ 2009
Ye.Skakun+ 2008
Ye.Skakun+ 2004

=
+ XX

100 mb

10mbt s

100 pb
10pbt

1pbt
100 nb
10nbT

1nbT

Cross section

100 pb+
10pbt
1pbT
100 fo 1
10fb
1o+
01fo1

0.01fb

0.001fb T

TENDL-2017 *

M.Hussain+ 2009
Ye.Skakun+ 2008
Ye.Skakun+ 2004

Ru102 (®*He,2n) or Pd103 production lin-log

1 MeV 2.5MeV 5MeV 10 MeV

Incident energy

X
X
+
300 mbt
200 mb
3
2
°
@
»
]
I
2
o
100 mb-
0b
1MeV

2.5MeV

100 MeV

Reaction

Ru102(He3,2n)Pd103

-2829.32 keV

May 2018

Incident helions




OECD NEA Data Bank

JANIS Book

<<44

-Ru-101

44-Ru-102

47-Ag-107 >>

<< MT16 (*He,2n)

MT37 (*He,4n) or MT5 (Pd101 production)

MT111 (*He,2p) >>

500 mb

100 mb+

50 mb

10 mb

Cross section

500 b+

100 ub

50 bt

1 MeV

=== TENDL-2017 *
| X Ye.Skakun+ 2008

Ru102 (®*He,4n) or Pd101 production log-log

Cross section

200 mb

100 mb-

Ru102 (®*He,4n) or Pd101 production lin-log

=== TENDL-2017 *
X Ye.Skakun+ 2008

300 mb

2.5MeV

5MeV 10 MeV 25 MeV

Incident energy

50 MeV

100 MeV

1MeV 2.5MeV 5MeV 10 MeV 25 MeV

Incident energy

50 MeV 100 MeV

Reaction

Q-Value

Ru102(He3,4n)Pd101

-21025.95 keV

May 2

018

Incident helions




OECD NEA Data Bank

JANIS Book

<< 31-Ga-71

44-Ru-102

74-W-186 >>

<< MT37 (*He,4n)

MT111 (*He,2p) or MT5 (Ru103 production)

47-Ag-107 MT4 (*He,n) >>

Ru102 (®*He,2p) or Ru103 production log-log

Ru102 (®*He,2p) or Ru103 production lin-log

1p4— TENDL-2017 I ——— TENDL-2017
X Ye.Skakun+ 2008 X Ye.Skakun+ 2008
65 mb-1
100 mb+
x x L
10mbt 60 mb
tmb 55mbt
100 b+ -
50 mb+
10pbt |
T 45mbT
100 b+ womb L
o 10mbT - -
8 S 3Bmbt
° 1nbT kil |
Q 3
] 0
% 100pbT @ 30mbT
s g 1
o 4 o
1050 2%5mbt
1pbT i
20mbt
100 b1 L
10+ 15mb T
thT 10mbt
01t r
5mb
001+
0.001 o1 0b7
1E-4fb7' n n n n n n n -5 mb" n n n n n n
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

Ru102(He3,2p)Ru103

-1486.03 keV

May 2018

Incident helions




OECD NEA Data Bank

JANIS Book

<< 44-Ru-101

47-Ag-107

47-Ag-109 >>

<< 44-Ru-102 MT111 (*He,2p)

MT4 (*He,n) or MT5 (In109 production)

MT16 (*He,2n) >>

Ag107 (*He,n) or In109 production log-log

Ag107 (*He,n) or In109 production lin-log

- =~ TENDL-2017 * - ==~ TENDL-2017 *
100 mb- X P.Misaelides+ 1980 X P.Misaelides+ 1980
1 mb- ’”M& Tmbt
10 bt
100 nb+ 6mb+
1nb x
10 pb SmbT-
1000+ i
s
s s i
= 1 = 4mbt i
g 1w g m .
Q o H
] 0 [
@ 001fbt @ o
o < .
o o 4 +
€40+t e 3mb |
1E6 T Pl
X
1E8 DT 2mb1 ;
1E-10 o
11200+ tmbT
1E-14 o
L e
1E-16 o}
1E-18 o t t t t t t t t t t t t t t f t t t t t t t t t t t
10peV  100peV  1meV  10meV  100meV  1eV 106V 1006V 1keV  10keV  100keV  1MeV  10MeV 100 MeV 10peV  100peV  1meV  10meV  100meV  1eV 106V 1006V 1keV  10keV  100keV  1MeV  10MeV  100MeV
Incident energy Incident energy
Reaction Q-Value
Ag107(He3,n)Iin109 4941.30 keV

May 2018

Incident helions




OECD NEA Data Bank

JANIS Book

<< 44-Ru-102

47-Ag-107

47-Ag-109 >>

<< MT4 (*He,n)

MT16 (*He,2n) or MT5 (In108 production)

MT17 (*He,3n) >>

Ag107 (*He,2n) or In108 production log-log

Ag107 (*He,2n) or In108 production lin-log

=== TENDL-2017 * T - == TENDL-2017 *
50 mb
100 mb+ |
10 mb+
TmbT 40mbt
100 pbt
0w 30mbt
c c
K] 2
2 1ubT g
2 2
-] o
2 2
3 100nbt 3 r
£ E 20mbt
o [&] L
10 b+
1nb |
10 mbt
100 pb- 3
10pbT
(L] e T e B B S
1pbt
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

Ag107(He3,2n)In108

-5498.02 keV

May 2018

Incident helions




OECD NEA Data Bank

JANIS Book

<< 44-Ru-101

47-Ag-107

47-Ag-109 >>

<< MT16 (*He,2n)

MT17 (*He,3n) or MT5 (In107 production)

MT37 (*He,4n) >>

Ag107 (*He,3n) or In107 production log-log

Ag107 (*He,3n) or In107 production lin-log

- TENDL—Z‘OW * I I T - TENDL—;017 * I
X P.Misaelides+ 1980 200 mb- X P.Misaelides+ 1980
100 mb+
180 mb-
160 mb-
10 mb
/ 140 mb T
1mbT
o 120 mb+
c h c
S S
8 1000t § 100mbr
2 ?
< <4
© O gombt
10 ubt
60mbT
TubT 40 mb T
20mb+ .
100 b+ *
L T i T T A s e
10nb 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
Ag107(He3,3n)In107 -14125.34 keV
May 2018 Incident helions




OECD NEA Data Bank JANIS Book

<< 44-Ru-102 47-Ag-107 47-Ag-109 >>
<< MT17 (*He,3n) MT37 (*He,4n) or MT5 (In106 production) MT107 (*He,a) >>

Ag107 (*He,4n) or In106 production log-log Ag107 (*He,4n) or In106 production lin-log
=== TENDL-2017 * I i i TTTTTTTTTT000 i i I i i TTTTTTTT00000 i - == TENDL-2017 * I i i i RERE AR i i I i i =1 111
7.5mb*¥ é

5mb T

5mbT

25mb

1mb
500 ubt+

250 b+

100 b+

Computed function
Computed function

2mb T
50 pb 1

25 b+
10 pbt

S5ubT

25ubT

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
Ag107(He3,4n)In106 -25152.65 keV

May 2018 Incident helions




OECD NEA Data Bank

JANIS Book

<< 34-Se-76

47-Ag-107

48-Cd-116 >>

<< MT37 (*He,4n)

MT107 (*He,a) or MT5 (Ag106 production)

47-Ag-109 MT4 (*He,n) >>

Ag107 (*He,a) or Ag106 production log-log

=== TENDL-2017 *

10mb
100 ub
1ubTt
10nb
100 pb
1pbt
10fo1
0.1

0.001 o1

Computed function

1E-5fb 1
1E-7foT
1E-9fb 1
1E-11fo
1E-13 o
1E-15 b

1EA7 ot

1E-19 o

Computed function

10 peV 100 peV 1meV 10 meV 100 meV 1eV 10eV 100 eV

Incident energy

1keV

10 keV 100 keV 1 MeV

10 MeV

100 MeV

- =~ TENDL-2017 * T
50 mb+
4 mb*E
30 mb*E
20 mb*E
10 mb{
0b

Ag107 (*He,a) or Ag106 production lin-log

10 peV 100 peV

1meV

10 meV

100 meV 1eV

10eV

100 eV

Incident energy

1keV 10keV 100 keV 1 MeV 10MeV 100 MeV

Reaction Q-Value
Ag107(He3,a)Ag106 11041.70 keV
Ag107(He3,p+t)Ag106 -8772.16 keV
Ag107(He3,n+He3)Ag106 -9535.92 keV

Ag107(He3,2d)Ag106

-12804.83 keV

Ag107(He3,n+p+d)Ag106

-15029.39 keV

Ag107(He3,2n+2p)Ag106

-17253.96 keV

May 2018

Incident helions




OECD NEA Data Bank

JANIS Book

<< 47-Ag-107

47-Ag-109

73-Ta-181 >>

<< 47-Ag-107 MT107 (*He,a)

MT4 (*He,n) or MT5 (In111 production)

MT16 (*He,2n) >>

Ag109 (*He,n) or In111 production log-log

Ag109 (®*He,n) or In111 production lin-log

- TENDL-2017*
Y.Nagame+ 1988
M.Marten+ 1985
T.Omori+ 1980
P Misaelides+ 1980

100 mb-

+XK®!

1mb-

10pb T
100 nb
1nbT
10pbt+
100 fo
1fo1

0.01fo1

Cross section

1E-4 ot
1E-6 ot
1E-8 bt
1E-10 o
1E-12fb
1E-14 o+

1E16 0

1E-18 o

i

+XK®

TENDL-2017 *
Y.Nagame+ 1988
M.Marten+ 1985
T.Omori+ 1980
P.Misaelides+ 1980

Cross section

#x

10 peV 100 peV 1meV 10 meV 100 meV 1eV 10eV 100 eV

Incident energy

1keV

10 keV

100 keV

1 MeV

10MeV 100 MeV 10 peV

100 peV 1 meV

10 meV

100 meV 1eV

10eV 100 eV

Incident energy

1keV

10keV

100 keV

1 MeV 10MeV 100 MeV

Reaction

Q-Value

Ag109(He3,n)In111

6531.00 keV

May 2018

Incident helions




OECD NEA Data Bank

JANIS Book

<< 47-Ag-107

47-Ag-109

48-Cd-116 >>

<< MT4 (*He,n)

MT16 (*He,2n) or MT5 (In110 production)

MT17 (*He,3n) >>

Ag109 (*He,2n) or In110 production log-log

Ag109 (*He,2n) or In110 production lin-log

- - TENDL-2017 * I I il 180 mb4{--- TENDL-2017 *
1b{ X M.Marten+ 1985 X M.Marten+ 1985
100 mb-
,,,,,,,,, 160 mb+-
10mb+
1mb
140 mb-
100 pb-
100+
120 mb-
1pbT
100mb+
oone 100 mbt-
c c
S 1ombt kS
° °
b 1nb @
3 g oomy
§ 100pbt 5
fopbt 60mbT
1pbT
100+ 40mb+
1001
1T 20mb+
04bt
001t e A e e B e B B e e e
00011+
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

Ag109(He3,2n)In110

-3460.32 keV

May 2018

Incident helions




OECD NEA Data Bank

JANIS Book

<< 47-Ag-107

47-Ag-109

51-Sb-123 >>

<< MT16 (*He,2n)

MT17 (*He,3n) or MT5 (In109 production)

MT37 (*He,4n) >>

Ag109 (*He,3n) or In109 production log-log

Ag109 (*He,3n) or In109 production lin-log

=== TENDL-2017 * T - == TENDL-2017 *
X Y.Nagame+ 1988 X Y.Nagame+ 1988
1b7 4+  M.Marten+ 1985 -+ M.Marten+ 1985
+ +
500 mbt- A 700 mb -
.
| +
- . 600 mb
50 mb+ +
500 mb+
10mb+ Iy
s S 400mbt
£ 5mb B *
3 8
2 @
14 g L
S S 300mbt
1mb-
500 b +
200 mbt+ 4
100 b+ -
100 mb+ +
50 b+
0 b e
10 bt
1Mev 25Mev 5 Mev 10 MoV 25Mev 50 Mev 100 Mev 1 MeV 25 MoV 5 Mev RTIYYY 25 MoV 50Mev 100 Mev
Incident energy Incident energy
Reaction Q-Value
Ag109(He3,3n)In109 -11514.64 keV
May 2018 Incident helions




OECD NEA Data Bank

JANIS Book

<< 47-Ag-107

47-Ag-109

73-Ta-181 >>

<< MT17 (*He,3n)

MT37 (*He,4n) or MT5 (In108 production)

MT41 (*He,2n+p) >>

Ag109 (*He,4n) or In108 production log-log

Ag109 (*He,4n) or In108 production lin-log

1b{--- TENDL-2017* T T 500 mb{--- TENDL-2017*
X M.Marten+ 1985 X MMarten+ 1985
500 mb
100 mb 400 mb1
50 mb
300 mb
10mbT
c c
2 5mb 2
o o
] ]
2 2
8 3 200 mb
1mb-
500 bt
100 mb
100 b+
50 ub+
10 b+
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
Ag109(He3,4n)In108 -21953.95 keV
May 2018 Incident helions




OECD NEA Data Bank

JANIS Book

<< 34-Se-77

47-Ag-109

<< MT37 (*He,4n)

MT41 (*He,2n+p) or MT5 (Cd109 production)

48-Cd-116 MT16 (*He,2n) >>

Ag109 (*He,2n+p) or Cd109 production log-log

10b{--- TENDL-2017*
X Y.Nagame+ 1988

1bT
100 mb
10mb 1
1mbT
100 pb+
10 b+
1ubT
100 nb1
10nbT

1nbT

Cross section

100 pb+
10pbt+

1pbT
100 fo 1

101

01fo1
0.01fb

0.001 b

XX 63Xy

Ag109 (*He,2n+p) or Cd109 production lin-log

- -~ TENDL-2017*
% Y.Nagame+ 1988

500 mb-
400 mb1

300 mb

Cross section

200 mb1

100 mb-

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

Ag109(He3,t)Cd109

-234.09 keV

Ag109(He3,n+d)Cd109

-6491.32 keV

Ag109(He3,2n+p)Cd109

-8715.89 keV

May 2018

Incident helions




OECD NEA Data Bank JANIS Book

<< 47-Ag-109 48-Cd-116 51-Sb-123 >>
<< 47-Ag-109 MT41 (*He,2n+p) MT16 (*He,2n) or MT5 (Sn117 production) MT107 (*He,a) >>
Cd116 (*He,2n) or Sn117 production log-log Cd116 (*He,2n) or Sn117 production lin-log
1A === TENDL-2017 * 14mbA - == TENDL-2017 *
10mbt 13mb—:
100 b+ 12mbt
bt r
11 mbt
10nb+ 3
10mbT
100 po+ L
9mb
1pbT
& ot s 8mb
2 2
2 o1pt 2 7mb
2 2
2 00011 3 6mb
£ ‘ £
] ; S
O 1ESHT —— S
1E7 bt b
1E9fbT
3mb
1E-1 ot
2mb
1E-13 b
1mb
1E-15 b1
ey ob
TE19b 1 ; ; ; ; ; ; ; ; ; ; ; ; ; Amp ; ; ; ; ; ; ; ; ; ; ; ; :
10peV  100peV  1meV  10meV  100meV eV 10eV  100eV  1keV  10keV  100keV  1MeV  10MeV 100 MeV 10peV  100peV  1meV  10meV  100meV  1eV 10eV  100eV  1keV  10keV  100keV  1MeV  10MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Cd116(He3,2n)Sn117 473.82 keV

May 2018 Incident helions




OECD NEA Data Bank JANIS Book

<< 47-Ag-107 48-Cd-116 73-Ta-181 >>
<< MT16 (*He,2n) MT107 (*He,a) or MT5 (Cd115 production) 51-Sb-123 MT16 (°*He,2n) >>
Cd116 (*He,a) or Cd115 production log-log Cd116 (*He,a) or Cd115 production lin-log
1p1="" TENDL-2017 * I I I I I I I I I I I I me,,_-- TENDL-2017 * I I I I I I I I
10mb I
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10 peV 100‘ueV 1 nlleV 10 r‘neV 100 ‘meV 1 éV 10‘eV 10(; eV 1 k‘eV 10I‘<eV 100‘keV 1 h)IeV 10 I\‘/IeV 100 MeV 10 peV/ 100‘ueV 1 rr‘we\/ 10 r‘neV 100 ‘meV 1 éV 10‘eV 106 eV 1 k‘eV 10I‘<eV 100‘keV 1 l\)IeV 10 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Cd116(He3,a)Cd115 11878.14 keV
Cd116(He3,p+t)Cd115 -7935.72 keV
Cd116(He3,n+He3)Cd115 -8699.48 keV
Cd116(He3,2d)Cd115 -11968.39 keV
Cd116(He3,n+p+d)Cd115 -14192.95 keV
Cd116(He3,2n+2p)Cd115 -16417.52 keV

May 2018 Incident helions




OECD NEA Data Bank JANIS Book
<< 48-Cd-116 51-Sb-123 73-Ta-181 >>
<< 48-Cd-116 MT107 (°*He,a) MT16 (*He,2n) or MT5 (1124 production) MT17 (*He,3n) >>
Sb123 (®*He,2n) or 1124 production log-log Sb123 (*He,2n) or 1124 production lin-log
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] s e I R e e e o R e e o B B
1t
1MeV 25 ;VIeV ‘ 5 N“IeV ? 10 I:AeV 25 l:/leV 50 ILIeV 100 ;\Aev -20 III1bMeV 25 ;\/IeV 5 I\;IeV ? 10 !:lleV 25 I:/IeV 50 If/leV ? 100 ;\/IeV
Incident energy Incident energy
Reaction Q-Value
Sb123(He3,2n)I124 -3070.52 keV
May 2018 Incident helions




OECD NEA Data Bank

JANIS Book

<< 47-Ag-109

51-Sb-123

73-Ta-181 >>

<< MT16 (*He,2n)

MT17 (*He,3n) or MT5 (1123 production)

73-Ta-181 MT4 (*He,n) >>

Sb123 (®He,3n) or 1123 production log-log

Sb123 (*He,3n) or 1123 production lin-log

- -~ TENDL-2017* I 260 mb{ === TENDL-2017* i
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| | | L | | | -20mb I I I I I I
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
Sb123(He3,3n)I123 -10563.54 keV
May 2018 Incident helions




OECD NEA Data Bank JANIS Book

<< 47-Ag-109 73-Ta-181 82-Pb-208 >>

<< 51-Sb-123 MT17 (®*He,3n) MT4 (*He,n) or MT5 (Re183 production) MT16 (*He,2n) >>

Ta181 (*He,n) or Re183 production log-log Ta181 (*He,n) or Re183 production lin-log
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Incident energy Incident energy
Reaction Q-Value
Ta181(He3,n)Re183 4229.30 keV

May 2018 Incident helions




OECD NEA Data Bank

JANIS Book

<< 51-Sb-123

73-Ta-181

78-Pt-194 >>

<< MT4 (*He,n)

MT16 (*He,2n) or MT5 (Re182 production)

MT17 (*He,3n) >>

Ta181 (*He,2n) or Re182 production log-log

Ta181 (*He,2n) or Re182 production lin-log

=== TENDL-2017 * - == TENDL-2017 *
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10 mb+ - 14mbt
1mb-
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Incident energy Incident energy
Reaction Q-Value
Ta181(He3,2n)Re182 -4203.02 keV
May 2018 Incident helions




OECD NEA Data Bank

JANIS Book

<< 51-Sb-123

73-Ta-181

75-Re-187 >>

<< MT16 (*He,2n)

MT17 (*He,3n) or MT5 (Re181 production)

MT24 (*He,2n+q) >>

Ta181 (*He,3n) or Re181 production log-log

Ta181 (*He,3n) or Re181 production lin-log

- -~ TENDL-2017* - -~ TENDL-2017 *
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Incident energy Incident energy
Reaction Q-Value
Ta181(He3,3n)Re181 -11203.34 keV

May 2018

Incident helions




OECD NEA Data Bank JANIS Book

<< 27-Co-59 73-Ta-181 83-Bi-209 >>
<< MT17 (*He,3n) MT24 (*He,2n+a) or MT5 (Ta178 production) MT37 (*He,4n) >>
Ta181 (*He,2n+a) or Ta178 production log-log Ta181 (*He,2n+a) or Ta178 production lin-log
100mb] X NEScots 1060 o] X NEScons 1060
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Incident energy Incident energy
Reaction Q-Value
Ta181(He3,2n+a)Ta178 -1477.93 keV
Ta181(He3,2t)Ta178 -12810.00 keV
Ta181(He3,n+d+t)Ta178 -19067.23 keV
Ta181(He3,2n+p+t)Ta178 -21291.80 keV
Ta181(He3,3n+He3)Ta178 -22055.55 keV
Ta181(He3,2n+2d)Ta178 -25324.46 keV
Ta181(He3,3n+p+d)Ta178 -27549.03 keV
Ta181(He3,4n+2p)Ta178 -29773.59 keV

May 2018 Incident helions




OECD NEA Data Bank

JANIS Book

<< 47-Ag-109

73-Ta-181

75-Re-187 >>

<< MT24 (*He,2n+q)

MT37 (*He,4n) or MT5 (Re180 production)

MT107 (*He,a) >>

Ta181 (*He,4n) or Re180 production log-log

Ta181 (*He,4n) or Re180 production lin-log

- -~ TENDL-2017* - -~ TENDL-2017*
X F.Hermes+ 1974 700mp] X FHermes+ 1674
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Incident energy Incident energy
Reaction Q-Value
Ta181(He3,4n)Re180 -19958.65 keV

May 2018
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OECD NEA Data Bank JANIS Book

<< 48-Cd-116 73-Ta-181 75-Re-185 >>
<< MT37 (*He,4n) MT107 (*He,a) or MT5 (Ta180 production) MT152 (®*He,5n) >>
Ta181 (*He,a) or Ta180 production log-log Ta181 (*He,a) or Ta180 production lin-log
10mb 9mb
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1ot 8mb
10nbT
TmbT
100 pbo+
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Incident energy Incident energy
Reaction Q-Value
Ta181(He3,a)Ta180 13000.90 keV
Ta181(He3,p+t)Ta180 -6812.96 keV
Ta181(He3,n+He3)Ta180 -7576.72 keV
Ta181(He3,2d)Ta180 -10845.63 keV
Ta181(He3,n+p+d)Ta180 -13070.19 keV
Ta181(He3,2n+2p)Ta180 -15294.76 keV

May 2018 Incident helions



OECD NEA Data Bank JANIS Book
73-Ta-181 75-Re-187 >>
<< MT107 (®*He,a) MT152 (*He,5n) or MT5 (Re179 production) MT153 (®*He,6n) >>
Ta181 (*He,5n) or Re179 production log-log Ta181 (*He,5n) or Re179 production lin-log
=== TENDL-2017 I I TTTTTTTITT00 I I I I I TT 1117170 === TENDL-2017 i i T T T T TTTrrrery i i I i i T T T rTTy
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Incident energy

Incident energy

Reaction

Q-Value

Ta181(He3,5n)Re179

-27281.97 keV

May 2018

Incident helions




OECD NEA Data Bank

JANIS Book

73-Ta-181

75-Re-187 >>

<< MT152 (*He,5n)

MT153 (*He,6n) or MT5 (Re178 production)

MT160 (*He,7n) >>

Ta181 (*He,6n) or Re178 production log-log

Ta181 (*He,6n) or Re178 production lin-log

- -~ TENDL-2017 - =~ TENDL-2017
1bA X F.Hermes+ 1974 600 mb- X F.Hermes+ 1974
500 mb
550 mb1
100 mb+ 500 mb1-
50 mpt+
450 b+
ombt 400 mb+
5mbT
350 mb+
c c
S ]
- 8 300moT
g '™ 2
o 4 o
&5 00w S 250mbt
200 mb+
100 pot
S0ub T 150 mb{-
100 mb+
10pbT
5ub+ 50 mbT
[ S S s, L s e
1ubT
: ; : ' : ; ; 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

Ta181(He3,6n)Re178

-36285.29 keV

May 2018

Incident helions




OECD NEA Data Bank

JANIS Book

73-Ta-181

83-Bi-209 >>

<< MT153 (*He,6n)

MT160 (*He,7n) or MT5 (Re177 production)

74-W-186 MT103 (*He,p) >>

Ta181 (*He,7n) or Re177 production log-log

Ta181 (*He,7n) or Re177 production lin-log
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Incident energy Incident energy
Reaction Q-Value
Ta181(He3,7n)Re177 -43740.60 keV
May 2018 Incident helions




OECD NEA Data Bank

JANIS Book

<< 38-Sr-88

74-W-186

<< 73-Ta-181 MT160 (*He,7n)

MT103 (°*He,p) or MT5 (Re188 production)

MT111 (*He,2p) >>

W186 (*He,p) or Re188 production log-log

W186 (*He,p) or Re188 production lin-log
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Incident energy Incident energy
Reaction Q-Value
W186(He3,p)Re188 4150.34 keV

May 2018
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OECD NEA Data Bank

JANIS Book

<< 44-Ru-102

74-W-186

75-Re-185 >>

<< MT1083 (*He,p)

MT111 (*He,2p) or MT5 (W187 production)

75-Re-185 MT107 (®*He,a) >>

W186 (*He,2p) or W187 production log-log
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Q-Value

W186(He3,2p)W187

-2251.23 keV

May 2018

Incident helions




OECD NEA Data Bank

JANIS Book

<< 73-Ta-181

75-Re-185

75-Re-187 >>

<< 74-W-186 MT111 (*He,2p)

MT107 (*He,a) or MT5 (Re184 production)

MT111 (*He,2p) >>

Re185 (®*He,a) or Re184 production log-log
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Reaction Q-Value
Re185(He3,0)Re184 12908.70 keV
Re185(He3,p+t)Re184 -6905.16 keV
Re185(He3,n+He3)Re184 -7668.92 keV

Re185(He3,2d)Re184

-10937.83 keV

Re185(He3,n+p+d)Re184

-13162.39 keV

Re185(He3,2n+2p)Re184

-15386.96 keV

May 2018

Incident helions




OECD NEA Data Bank

JANIS Book

<< 74-W-186

75-Re-185

79-Au-197 >>

<< MT107 (*He,q)

MT111 (*He,2p) or MT5 (Re186 production)

75-Re-187 MT17 (*He,3n) >>

Re185 (®*He,2p) or Re186 production log-log
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X N.E.Scott+ 1968
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Reaction

Q-Value

Re185(He3,2p)Re186

-1538.73 keV

May 2018

Incident helions




OECD NEA Data Bank JANIS Book

<< 73-Ta-181 75-Re-187 79-Au-197 >>
<< 75-Re-185 MT111 (*He,2p) MT17 (*He,3n) or MT5 (Ir187 production) MT37 (*He,4n) >>

Re187 (*He,3n) or Ir187 production log-log Re187 (®*He,3n) or Ir187 production lin-log
=== TENDL-2017 * I I I TTTTTTTITT00 I I I I I TTTTTT7T707T I - == TENDL-2017 * I I I TTTTTTTT7000 I I I I I TT 77177
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Incident energy Incident energy

Reaction Q-Value
Re187(He3,3n)Ir187 -10952.24 keV

May 2018 Incident helions




OECD NEA Data Bank

JANIS Book

<< 73-Ta-181

75-Re-187

76-0s-192 >>

<< MT17 (*He,3n)

MT37 (*He,4n) or MT5 (Ir186 production)

MT107 (*He,a) >>

Re187 (*He,4n) or Ir186 production log-log
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Reaction

Q-Value

Re187(He3,4n)Ir186

-19397.55 keV

May 2018

Incident helions




OECD NEA Data Bank

JANIS Book

<< 75-Re-185

75-Re-187

79-Au-197 >>

<< MT37 (*He,4n)

MT107 (*He,a) or MT5 (Re186 production)

MT152 (*He,5n) >>

Re187 (*He,a) or Re186 production log-log
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Reaction
Re187(He3,0)Re186 13218.40 keV
Re187(He3,p+t)Re186 -6595.46 keV
Re187(He3,n+He3)Re 186 -7359.22 keV

Re187(He3,2d)Re186

-10628.13 keV

Re187(He3,n+p+d)Re186

-12852.69 keV

Re187(He3,2n+2p)Re186

-15077.26 keV

May 2018

Incident helions




OECD NEA Data Bank JANIS Book
<< 73-Ta-181 75-Re-187 79-Au-197 >>
<< MT107 (®*He,a) MT152 (*He,5n) or MT5 (Ir185 production) MT153 (®*He,6n) >>
Re187 (®*He,5n) or Ir185 production log-log Re187 (®*He,5n) or Ir185 production lin-log
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Incident energy

Incident energy

Reaction

Q-Value

Re187(He3,5n)Ir185

-26307.87 keV

May 2018

Incident helions




OECD NEA Data Bank

JANIS Book

<< 73-Ta-181

75-Re-187

79-Au-197 >>

<< MT152 (*He,5n)

MT153 (*He,6n) or MT5 (Ir184 production)

76-0s-192 MT37 (*He,4n) >>

Re187 (®*He,6n) or Ir184 production log-log

Re187 (®*He,6n) or Ir184 production lin-log

- -~ TENDL-2017 I - =~ TENDL-2017 I il
1b] X  KJHofstetter+ 1974 600mb{ X Kd.Hofstetter+ 1974
500 mb
550 mb1
500 mb-
100 mb-
50 mb+ 450 b+
400 mbt
10mbT
350 b
§ 8mby s
K] S 300mbt
] 0
3 1]
8 8
S 1mbit S 250 mb
500 b1 200 mb+
150 mb-
100 pbot
100 mb
50 yb -
50 mb+
10pbT [ U
5ubT
: ; : ' : ; ; -S0mb g ; ; ; ; ; ;
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

Re187(He3,6n)Ir184

-35104.19 keV

May 2018

Incident helions




OECD NEA Data Bank JANIS Book

<< 75-Re-187 76-0s-192 79-Au-197 >>
<< 75-Re-187 MT153 (*He,6n) MT37 (*He,4n) or MT5 (Pt191 production) 78-Pt-194 MT16 (*He,2n) >>
0s192 (°*He,4n) or Pt191 production log-log 0s192 (*He,4n) or Pt191 production lin-log
L 500 mbt
100 mb "‘
om 400mbt
1mb-
s s 300 mb1
% 100 po - §
5 5
200 mb1
10 bt
1 bt
100 mb
100 nb+
1] S s o et E o s e o e s B S S B o B
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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
0s192(He3,4n)Pt191 -17536.95 keV

May 2018 Incident helions




OECD NEA Data Bank

JANIS Book

<< 73-Ta-181

78-Pt-194

79-Au-197 >>

<< 76-0s-192 MT37 (*He,4n)

MT16 (*He,2n) or MT5 (Hg195 production)

79-Au-197 MT16 (®*He,2n) >>

Pt194 (*He,2n) or Hg195 production log-log

100 mb{ - -~ TENDL-2017 *

10mb

100 pb+
10 b+
1pbt
100 nb+
10nbT
1nbT

100 b+

Computed function

10pbt+
1pbT
100 b1

10T

01fo1

0.01fb

0.001 b1

Computed function

1 MeV

2.5MeV

5MeV 10 MeV 25 MeV 50 MeV

Incident energy

100 MeV

Pt194 (*He,2n) or Hg195 production lin-log

=== TENDL-2017 *

6.5mb
6mbT

55mb

1 MeV 2.5MeV 5MeV

10 MeV

Incident energy

25 MeV

50 MeV 100 MeV

Reaction

Q-Value

Pt194(He3,2n)Hg195

-4974.02 keV

May 2018

Incident helions




OECD NEA Data Bank

JANIS Book

<< 78-Pt-194

79-Au-197

82-Pb-207 >>

<< 78-Pt-194 MT16 (*He,2n)

MT16 (*He,2n) or MT5 (TI198 production)

MT17 (*He,3n) >>

Au197 (*He,2n) or TI198 production log-log

- - TENDL2017*
1D x  ElVoskoboynik+ 2014
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100 nb1
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25 MeV
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100 MeV

Au197 (*He,2n) or TI198 production lin-log

=== TENDL-2017 *
100 mbq{ X  E.LVoskoboynik+ 2014
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60 mb 1 +

50 mb1-

40 mb-
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20mbT =
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Incident energy

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

100 MeV

Reaction

Q-Value

Au197(He3,2n)TI198

-4862.42 keV

May 2018

Incident helions




OECD NEA Data Bank

JANIS Book

<< 75-Re-187

79-Au-197

82-Pb-207 >>

<< MT16 (*He,2n)

MT17 (*He,3n) or MT5 (TI197 production)

MT18 (®*He,fission) >>

Au197 (*He,3n) or TI197 production log-log

Au197 (*He,3n) or TI197 production lin-log

- -~ TENDL-2017* T 800 mb - -~ TENDL-2017*
X E.lVoskoboynik+ 2014 X E.LVoskoboynik+ 2014
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+ X
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X4
1nbT + +
' +
0b T S i etttk SR US|
100 pbt
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(He3,3n)TI197 -12083.74 keV

May 2018

Incident helions




OECD NEA Data Bank

JANIS Book

79-Au-197

82-Pb-208 >>

<< MT17 (*He,3n)

MT18 (°*He,fission)

MT37 (*He,4n) >>

Au197 (*He,fission) log-log

Au197 (*He,fission) lin-log

——— TENDL-2017 110 mo 1 ——— TENDL-2017
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May 2018

Incident energy

Incident energy

Incident helions




OECD NEA Data Bank

JANIS Book

<< 76-0s-192

79-Au-197

81-TI-203 >>

<< MT18 (*He,fission)

MT37 (*He,4n) or MT5 (TI196 production)

MT107 (*He,a) >>

Au197 (*He,4n) or TI196 production log-log

=== TENDL-2017 * I I I T - == TENDL-2017 *
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Incident energy

Au197 (*He,4n) or TI196 production lin-log

Incident energy

Reaction

Q-Value

Au197(He3,4n)TI196

-20998.05 keV

May 2018

Incident helions




OECD NEA Data Bank JANIS Book

<< 75-Re-187 79-Au-197
<< MT37 (*He,4n) MT107 (*He,a) or MT5 (Au196 production) MT111 (®*He,2p) >>
Au197 (*He,a) or Au196 production log-log Au197 (*He,a) or Au196 production lin-log
1p4--- TENDL-2017 * i i i i i i i i i i i i 9 mb- === TENDL-2017 * I I I I I I I I
10mb+
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1ubT
7 mb-
10nb
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1E19P : : : : : : : : : : : : : : : : : : : : : : : : : :
0PV 100peV  TmeV  10meV  100meV eV 106V 1006V TkeV  10keV  100keV  1MeV  10MeV 100 MeV 10peV  100peV  meV  10meV  100meV  feV 106V 100eV  1keV  10keV  100keV  1MeV  10MeV  100MeV
Incident energy Incident energy
Reaction Q-Value
Au197(He3,a)Au196 12505.20 keV
Au197(He3,p+t)Au196 -7308.66 keV
Au197(He3,n+He3)Au196 -8072.42 keV
Au197(He3,2d)Au196 -11341.33 keV
Au197(He3,n+p+d)Au196 -13565.89 keV
Au197(He3,2n+2p)Au196 -15790.46 keV

May 2018 Incident helions



OECD NEA Data Bank JANIS Book

<< 75-Re-185 79-Au-197 93-Np-237 >>
<< MT107 (®*He,a) MT111 (*He,2p) or MT5 (Au198 production) MT152 (®*He,5n) >>

Au197 (*He,2p) or Au198 production log-log Au197 (*He,2p) or Au198 production lin-log
moub,—TENDL—ZOW‘ I I I EEEREEEAEA I I I I IEEEEREERARA I —TENDL—ZOW‘ I I T TTTTTITI70T I I I I T T 17177
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101
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0.001fb 1

1E-4 b1
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1E-5fb

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
Au197(He3,2p)Au198 -1205.63 keV

May 2018 Incident helions




OECD NEA Data Bank

JANIS Book

<< 75-Re-187

79-Au-197

81-TI-203 >>

<< MT111 (®*He,2p)

MT152 (*He,5n) or MT5 (TI195 production)

MT153 (*He,6n) >>

Au197 (*He,5n) or TI195 production log-log

- -~ TENDL-2017*
1bq X  K.JHofstetter+ 1974
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1mb
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100 mb-

=== TENDL-2017 *
X K.J.Hofstetter+ 1974

Au197 (*He,5n) or TI195 production lin-log
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Incident energy

25 MeV

50 MeV

100 MeV

Reaction

Q-Value

Au197(He3,5n)TI195

-28411.37 keV

May 2018

Incident helions




OECD NEA Data Bank

JANIS Book

<< 75-Re-187

79-Au-197

81-TI-203 >>

<< MT152 (*He,5n)

MT153 (*He,6n) or MT5 (T1194 production)

81-TI-203 MT37 (®*He,4n) >>

Au197 (*He,6n) or TI194 production log-log

{pd === TENDL2017*
X K.J Hofstetter+ 1974
100 mb+

10mbT

100 b

Cross section

10pbT

1pb

100 nbT

10nb

Au197 (*He,6n) or TI194 production lin-log

=== TENDL-2017 *
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50 MeV
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10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

Reaction

Q-Value

Au197(He3,6n)TI194

-37700.69 keV

May 2018

Incident helions




OECD NEA Data Bank

JANIS Book

<< 79-Au-197

81-TI-203

82-Pb-207 >>

<< 79-Au-197 MT153 (*He,6n)

MT37 (*He,4n) or MT5 (Bi202 production)

MT152 (*He,5n) >>

TI203 (®*He,4n) or Bi202 production log-log

- =~ TENDL-2017 * I - =~ TENDL-2017 * T
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Incident energy

TI203 (®*He,4n) or Bi202 production lin-log

Incident energy

Reaction

Q-Value

T1203(He3,4n)Bi202

-22373.85 keV

May 2018

Incident helions




OECD NEA Data Bank JANIS Book
<< 79-Au-197 81-TI-203 83-Bi-209 >>
<< MT37 (*He,4n) MT152 (*He,5n) or MT5 (Bi201 production) MT153 (®*He,6n) >>
TI203 (®*He,5n) or Bi201 production log-log TI203 (®*He,5n) or Bi201 production lin-log
7--- TENDL-2017 * T T T T T T T T T T I T T T szb»--- TENDL-2017 * i i R A A R RN RS i i I i i =11
20mbT
10mbt
r 18mbT
Smb*:
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% "E'E 12mbt
3 1mb 3
é § 10mb+
g 500 b+ CE;‘
© I ©  gmb
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100 b1 4 mb+
50 bt 2mb |
0b
1MeV 25 :VIeV 5 N]eV ? 10 I:Ae\/ 25 I:Ae\/ 50 If/leV 100 ;VIeV ? m1bI;/IeV 25 ;\Ae\/ 5 I\;\ev 10 lzlleV 25 !:lleV 50 I:Ae\/ 100 ;\/IeV
Incident energy Incident energy
Reaction Q-Value
TI203(He3,5n)Bi201 -29771.17 keV
May 2018 Incident helions




OECD NEA Data Bank

JANIS Book

<< 79-Au-197

81-TI-203

83-Bi-209 >>

<< MT152 (*He,5n)

MT153 (*He,6n) or MT5 (Bi200 production)

82-Pb-207 MT16 (®*He,2n) >>

TI203 (®*He,6n) or Bi200 production log-log

=== TENDL-2017 *
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1nb

Cross section

1 MeV 2.5MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

-100 mb

TI203 (®*He,6n) or Bi200 production lin-log
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1.1b 1.N.Khaustov+ 1990

900 mb-
800 mb
700 mb-
600 mb
500 mb1
400 mb
300 mb1
200mbT
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0b
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Incident energy

Reaction

Q-Value

T1203(He3,6n)Bi200

-38886.49 keV

May 2018

Incident helions




OECD NEA Data Bank

JANIS Book

<< 79-Au-197

82-Pb-207

83-Bi-209 >>

<< 81-TI-203 MT153 (*He,6n)

MT16 (*He,2n) or MT5 (P0208 production)

MT17 (*He,3n) >>

Pb207 (*He,2n) or Po208 production log-log

Pb207 (*He,2n) or Po208 production lin-log

=== TENDL-2017 * - =~ TENDL-2017 * I T T T
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Incident energy

Incident energy

Reaction

Q-Value

Pb207(He3,2n)P0208

-6193.72 keV

May 2018

Incident helions




OECD NEA Data Bank

JANIS Book

<< 79-Au-197

82-Pb-207

82-Pb-208 >>

<< MT16 (*He,2n)

MT17 (*He,3n) or MT5 (P0207 production)

MT37 (*He,4n) >>

Pb207 (*He,3n) or Po207 production log-log

Pb207 (*He,3n) or Po207 production lin-log

=== TENDL-2017 * - == TENDL-2017 * il
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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
Pb207(He3,3n)Po207 -14589.24 keV
May 2018 Incident helions




OECD NEA Data Bank JANIS Book

<< 81-TI-203 82-Pb-207 82-Pb-208 >>
<< MT17 (*He,3n) MT37 (*He,4n) or MT5 (P0206 production) 82-Pb-208 MT4 (*He,n) >>

Pb207 (*He,4n) or Po206 production log-log Pb207 (*He,4n) or Po206 production lin-log

b4~ =" TENDL-2017 * === TENDL-2017 *
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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
Pb207(He3,4n)P0206 -21617.55 keV

May 2018 Incident helions




OECD NEA Data Bank

JANIS Book

<< 73-Ta-181

82-Pb-208

83-Bi-209 >>

<< 82-Pb-207 MT37 (*He,4n)

MT4 (*He,n) or MT5 (Po210 production)

MT17 (*He,3n) >>

Pb208 (*He,n) or Po210 production log-log

Pb208 (*He,n) or Po210 production lin-log

‘ 22mb ‘
LOVLS B——— T~ TenpL2017*
X N.E.Scott+ 1968 X N.E.Scott+ 1968
10 mb-
Tmbt xx 2mb
100 b+
18mbT
10t m
TpbT
16mbt
100 nbt-
10nbT
14mbT
1nbT
100 pb -
P 12mbt
§ 10ebT s
3 1§ 3
b 1pb & Ambt
3 1]
g 1omr 8
o 4 o
101 800 bt
1+
01+ 600 b+
0.01 b+
0.001 b+ 400t
1E4fot
ESHH 200 pbt
1E-6 o1
Tt S 0 U 0 R G S SO 0 OO A S oo =S S SO
1E8fb+
: : : : : : 200 pb : : : : : :
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

Pb208(He3,n)Po210

1064.50 keV

May 2018

Incident helions




OECD NEA Data Bank JANIS Book

<< 82-Pb-207 82-Pb-208 83-Bi-209 >>
<< MT4 (*He,n) MT17 (*He,3n) or MT5 (P0208 production) MT18 (®*He,fission) >>

Pb208 (*He,3n) or Po208 production log-log Pb208 (*He,3n) or Po208 production lin-log

=== TENDL-2017 * === TENDL-2017 *
1b{ X  N.E.Scott+ 1968 X N.E.Scott+ 1968
XxX
x

300 mbt

100 mb1

10mb+
100} 200 mb-
10pbt

1 b

Cross section
Cross section

100 nb1
100 mb-
10nb

1nb

100 b+

10 pbt

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
Pb208(He3,3n)P0208 -13561.64 keV

May 2018 Incident helions




OECD NEA Data Bank

JANIS Book

<< 79-Au-197

82-Pb-208

83-Bi-209 >>

<< MT17 (*He,3n)

MT18 (°*He,fission)

MT37 (*He,4n) >>

Pb208 (*He,fission) log-log

Pb208 (*He,fission) lin-log
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May 2018

Incident energy

Incident energy

Incident helions




OECD NEA Data Bank

JANIS Book

<< 82-Pb-207

82-Pb-208

83-Bi-209 >>

<< MT18 (*He,fission)

MT37 (*He,4n) or MT5 (P0207 production)

83-Bi-209 MT4 (*He,n) >>

Pb208 (*He,4n) or Po207 production log-log

Pb208 (*He,4n) or Po207 production lin-log

- -~ TENDL-2017* - -~ TENDL-2017 * ™
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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
Pb208(He3,4n)Po207 -21957.15 keV
May 2018 Incident helions




OECD NEA Data Bank

JANIS Book

<< 82-Pb-208

83-Bi-209

92-U-235 >>

<< 82-Pb-208 MT37 (*He,4n)

MT4 (*He,n) or MT5 (At211 production)

MT16 (*He,2n) >>

Bi209 (®*He,n) or At211 production log-log

Bi209 (®*He,n) or At211 production lin-log
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Incident energy Incident energy
Reaction Q-Value
Bi209(He3,n)At211 248.50 keV

May 2018

Incident helions




OECD NEA Data Bank JANIS Book

<< 82-Pb-207 83-Bi-209 92-U-235 >>

<< MT4 (*He,n) MT16 (*He,2n) or MT5 (At210 production) MT17 (*He,3n) >>

Bi209 (®*He,2n) or At210 production log-log Bi209 (®*He,2n) or At210 production lin-log
1b1___ TtenpL2017* i — T i i i T T i — -~ TENDL-2017 * T I I A R A B A AR T T T N T A
Z.Szucs+ 1994 Z.Szucs+ 1994
100 mb- O.N.Vysotsky+ 1992 O.N.Vysotsky+ 1992

Y.Nagame+ 1988 P Y.Nagame+ 1988 +

10 K.J.Hofstetter+ 1974 P RERR 40 mb-{ K.J.Hofstetter+ 1974
mb- P (T

+ %
+ %

100 pb
10pbt
30 mb T +

1pbT
100 nb1
10nb

1nbT
20mbT

Cross section
Cross section

100 pb
10pbt
1pbt
100+ mmb—: x
10fbT
1t I N

01fo1

001 i 0b T

0.001fb 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

Bi209(He3,2n)At210 -7497.62 keV

May 2018 Incident helions
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<< 82-Pb-208 83-Bi-209 90-Th-230 >>
<< MT16 (*He,2n) MT17 (*He,3n) or MT5 (At209 production) MT18 (®*He,fission) >>
Bi209 (®*He,3n) or At209 production log-log Bi209 (®*He,3n) or At209 production lin-log
--- TENDL-2017* T T T TTTTTTT77TId ‘ ‘ T T T 1171717707 ‘ 1.3b--- TENDL-2017* ———— 1 i i — T
Z.Szucs+ 1994 Z.Szucs+ 1994
O.N.Vysotsky+ 1992 O.N.Vysotsky+ 1992
1b X Y.Nagame+ 1988 + 12bq % Y.Nagame+ 1988 +
+  KJ.Hofstetter+ 1974 -+ K.J.Hofstetter+ 1974
+
bl )i 11b1
100 mb1 % Xux T +t+ 1bT
900 mb
10mbT
800 mb1-
e TmbT e 700mbt
2 k]
B g
b b 600mbt
2 100t g
S S s00mbt *
10 400 mb-t
; 300 mb- "
1ot -
i 200 mb+ —
100 nb1- 100mb % Yo T et
e e E
o + + + + + + + + +100mbp + + + + + + + +
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(He3,3n)At209 -14658.94 keV

May 2018 Incident helions
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JANIS Book

<< 82-Pb-208

83-Bi-209

92-U-238 >>

<< MT17 (*He,3n)

MT18 (°*He,fission)

MT24 (*He,2n+q) >>

Bi209 (®*Hefission) log-log

1bT
100 mb
10mbT
1mb
100 pb+
10ubt+
1ubT
100 nb
10nbT
1nbT
100 pb+
10pbt+
1pbT
100 fo 1

Cross section

10
11
01fo1
0.01fb1
0.001 b
1E-4 o
1E-5 b

10 b{ —— TENDL-2017
Th.Rubehn+ 1996

1E-6 o

Bi209 (*Hefission) lin-log

300 mb

200 mb1

Cross section

100 mb -

——— TENDL-2017
Th.Rubehn+ 1996

1 MeV

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

Incident helions




OECD NEA Data Bank JANIS Book
<< 73-Ta-181 83-Bi-209
<< MT18 (*He,fission) MT24 (*He,2n+a) or MT5 (Bi206 production) MT37 (*He,4n) >>
Bi209 (®*He,2n+a) or Bi206 production log-log Bi209 (®*He,2n+a) or Bi206 production lin-log
100mb] X YNagamos 198 "X Vagamer 1588
AT, T e s e v
w0 T
100 pb
10pbt
TpbT r
10mb T
100 nb1 L
10nbT
c InbT 3
% 100 pb+ %
% 10pbt %
5wl 5
100 fo 1
10T
11
oo
0.01fb
0.001fb 1
14t opdo b T
1E-5fbT
1MeV 25 ;\/IeV 5!\;IeV ? 10I;IeV 25 I:AeV 50 If/leV 100;\Ae\/ 1MeV 25 ;\Aev 5I\;\eV ? 10lz/|eV 25 !:lleV 50 I:Aev 100 ;\/IeV
Incident energy Incident energy
Reaction Q-Value
Bi209(He3,2n+a)Bi206 -1866.53 keV
Bi209(He3,2t)Bi206 -13198.60 keV
Bi209(He3,n+d+t)Bi206 -19455.83 keV
Bi209(He3,2n+p+t)Bi206 -21680.40 keV
Bi209(He3,3n+He3)Bi206 -22444.15 keV
Bi209(He3,2n+2d)Bi206 -25713.06 keV
Bi209(He3,3n+p+d)Bi206 -27937.63 keV
Bi209(He3,4n+2p)Bi206 -30162.19 keV

May 2018

Incident helions
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JANIS Book

<< 82-Pb-208

83-Bi-209

92-U-235 >>

<< MT24 (*He,2n+q)

MT37 (*He,4n) or MT5 (At208 production)

MT152 (*He,5n) >>

Bi209 (®*He,4n) or At208 production log-log

Bi209 (®*He,4n) or At208 production lin-log

- -~ TENDL-2017* - -~ TENDL-2017*
Z.Szucs+ 1994 Z.Szucs+ 1994
O.N.Vysotsky+ 1992 O.N.Vysotsky+ 1992
1b] x  Y.Nagame+ 1988 R 900mb] *  Y.Nagame+ 1988 +
+  KJHofstetter+ 1974 +  K.JHofstetter+ 1974
X %o
x * i +
+
800 mb +
100 mb1 x
700 mb
x
10mb

600 mb1

c 1mbt+ c

g " 2 500 mbT

=3 [%3

3 o

n 1z %

3 3 X

8 8 1

S 100 wbt 5 400mb :

x
300 mb +
10 pb1 ¥
200 mb )
1ubt
100 mb- %
100 L s B S ey B, BB S 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
Bi209(He3,4n)At208 -23142.25 keV

May 2018
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<< 81-TI-203 83-Bi-209
<< MT37 (*He,4n) MT152 (*He,5n) or MT5 (At207 production) MT153 (®*He,6n) >>
Bi209 (®*He,5n) or At207 production log-log Bi209 (®*He,5n) or At207 production lin-log
=== TENDL-2017 I I I EEREREEEEE I I I I I EEERER - == TENDL-2017 i i I EEREERARLE i i I i i R
O.N.Vysotsky+ 1992 O.N.Vysotsky+ 1992
4+ K.J.Hofstetter+ 1974 12b1 4+  K.JHofstetter+ 1974
1ot L +
+ 11bT
500 mb+ .
+ + | bi'
100 mb+ 900 mb+
Somb- 800 mb1-
. AT _ Tomb
2 1ombp 2 +
8 8 600mbt
@ 5mb- @
5 S so0mvt
1mb 400 mb T i
500 bt 300 mb
200 mbT
100wy 100 mb+
50 pb 1
1 S L
; ; ; ! i ; ; ; +100mbp ; ; ! ! ! ;
1MeV 25MeV 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
Bi209(He3,5n)At207 -30456.57 keV

May 2018

Incident helions
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JANIS Book

<< 81-TI-203

83-Bi-209

<< MT152 (*He,5n)

MT153 (*He,6n) or MT5 (At206 production)

MT160 (*He,7n) >>

Bi209 (®*He,6n) or At206 production log-log

Bi209 (®*He,6n) or At206 production lin-log

- —- TENDL-2017 I 1.2b1--- TENDL-2017 T
X K.J.Hofstetter+ 1974 X K.J.Hofstetter+ 1974
1bt 110+
100 mb+ o
900 mb+
10 mb+
800 mb+
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700 mbt+
€ 100 bt €
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Q 3
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g 10w & sombt
o o
1ub 400 mb+
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200 mb+
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100 pbt
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1MeV 2.5 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

Bi209(He3,6n)At206

-39325.89 keV

May 2018
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<< 73-Ta-181 83-Bi-209
<< MT153 (*He,6n) MT160 (*He,7n) or MT5 (At205 production) 90-Th-230 MT17 (*He,3n) >>
Bi209 (®*He,7n) or At205 production log-log Bi209 (®*He,7n) or At205 production lin-log
500 mbq{-~-~- TENDL-2017 i i i T T T T T TTTTTTi i i i i i N I L L B AR A i === TENDL-2017 I i i N L L B L B R A i i I i i T 1
X K.J.Hofstetter+ 1974 X K.J.Hofstetter+ 1974
I 180 mbt
100 mb+
50mb- 160 mb+
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5mb
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1mbt
-g 500 b1 ;-E, 100 mb+
g g 80 mb
S 100 wbt G
50 ub1
60mb1
10pbT
40 mb
5ubT
20mbT
1 bt
sonbp—/7/ 95- - - - - @+ 77—V 7T T———— A T e
0b
1MeV 25 ;VIeV 5 N“IeV ? 10 I:AeV 25 l\“/IeV ‘50 ILIeV ? 100 ;\Aev 1MeV 25 ;\/IeV 5 I\;IeV ? 10 r:nev 25 I:/IeV 50 I;IeV ? 100 ;\/IeV
Incident energy Incident energy
Reaction Q-Value
Bi209(He3,7n)At205 -46856.20 keV

May 2018 Incident helions
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JANIS Book

<< 83-Bi-209

90-Th-230

93-Np-237 >>

<< 83-Bi-209 MT160 (*He,7n)

MT17 (*He,3n) or MT5 (U230 production)

92-U-235 MT4 (*He,n) >>

Th230 (*He,3n) or U230 production log-log

10mbq{ X AMorgenstern+ 2013
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100 nb1
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Cross section
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Cross section
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Incident energy

Th230 (*He,3n) or U230 production lin-log

—— TENDL-2017 I
X AMorgenstern+ 2013
3mb
2mb 1
1mb
0b ﬁ
10 MeV 20 MeV 30 MeV 40 MeV 50 MeV 60 MeV 80 MeV 100 MeV

Incident energy

200 MeV

Reaction

Q-Value

Th230(He3,3n)U230

-10033.54 keV

May 2018
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<< 83-Bi-209 92-U-235 93-Np-237 >>
<< 90-Th-230 MT17 (*He,3n) MT4 (*He,n) or MT5 (Pu237 production) MT16 (*He,2n) >>

U235 (*He,n) or Pu237 production log-log

10 mb{—— TENDL-2017
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100 b

10 pb

1pbT
100 nb+
10nbT

1nb
100 pb+
10pbT

1pbt

Cross section

100 fo 1
101
1ot
01fo1
0.01fb1
0.001fo 1

14T

1E-5 b

1E-6 fb

U235 (*He,n) or Pu237 production lin-log

10 peV 100 peV 1 meV 10 meV 100 meV 1eV 10eV 100 eV

Incident energy

—— TENDL-2017
] x  JAaltonen+ 2015
500 b AD.Gedeonov+ 1991
xx

400 pbt

300 b+
c
2
°
o
1z
1]
7]
<4
S 200 bt

100 pb+

0b
10 MeV 100 MeV 10 peV 100 peV 1 meV 10 meV 100 meV 1eV
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Reaction

Q-Value

U235(He3,n)Pu237

2687.10 keV

May 2018
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JANIS Book

<< 83-Bi-209

92-U-235

92-U-236 >>

<< MT4 (*He,n)

MT16 (*He,2n) or MT5 (Pu236 production)

MT37 (*He,4n) >>

U235 (*He,2n) or Pu236 production log-log

10mbT
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Cross section

100 fb+
100+
11
011+
0.01fb+
0.001fo
1E-4f0T
1E-5fbT
1E-6 Tt

1E-7

Cross section

1 MeV 2.5MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

-500 b

U235 (*He,2n) or Pu236 production lin-log

- -~ TENDL-2017*
6mbq X  JAaltonen+ 2015

35mbT
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25mbT

500 bt

0b S, s S SR RO
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Incident energy

100 MeV

Reaction

Q-Value

U235(He3,2n)Pu236

-3193.62 keV

May 2018

Incident helions
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<< 83-Bi-209 92-U-235
<< MT16 (*He,2n) MT37 (*He,4n) or MT5 (Pu234 production) 92-U-236 MT16 (°*He,2n) >>
U235 (°*He,4n) or Pu234 production log-log U235 (*He,4n) or Pu234 production lin-log
1mby_— TENDL-2017 i T — T T T T i i i —— TENDL-2017 i T NS N N N A A A A SN A A BN B A AREERRAL
X J.Aaltonen+ 2015 260 |Jb’ X J.Aaltonen+ 2015
100 b+ « i 240 pbt-
220 b+
10pb T+ 200 pb1
180 b+
Tt 160 pb -
.§ § 140 b+
@ 100mbt g
@ 3 120 ub1
o o
o o
100 b+
10nbT
80 ub 1
1nbT 60 b+
40 pb+
100 pb+ 20w+
0bt
10pb 20t
10 MeV 20 MeV 30 MeV 40 MeV 50 l\‘/\e\/ 60 ll/leV ‘ 80 MeV ‘ 100 MeV 200 MeV 10 MeV 20 I\‘/IeV 30 MeV 40 MeV 50 MeV 60 MeV ‘ 80 MeV ‘ WOOMeV 200 MeV
Incident energy Incident energy
Reaction Q-Value
U235(He3,4n)Pu234 -16783.35 keV

May 2018 Incident helions
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JANIS Book

<< 92-U-235

92-U-236

<< 92-U-235 MT37 (*He,4n)

MT16 (*He,2n) or MT5 (Pu237 production)

92-U-238 MT18 (*He,fission) >>

U236 (*He,2n) or Pu237 production log-log

10mbq--- TENDL-2017 *
% J.Aaltonen+ 2001
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1nbT
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Cross section
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U236 (*He,2n) or Pu237 production lin-log

1MeV

2.5MeV

5MeV

10 MeV

Incident energy
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Reaction

Q-Value

U236(He3,2n)Pu237

-3858.42 keV

May 2018

Incident helions




OECD NEA Data Bank JANIS Book

<< 83-Bi-209 92-U-238

<< 92-U-236 MT16 (®*He,2n) MT18 (*He,fission) 93-Np-237 MT4 (*He,n) >>

U238 (*He,fission) log-log U238 (*He,fission) lin-log

10007 " renpL2017 =1 1 = i —— TENDL-2017
10p{_ X SMubarakmand+ 1977 X S.Mubarakmand+ 1977
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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

May 2018 Incident helions
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<< 92-U-235 93-Np-237
<< 92-U-238 MT18 (*He,fission) MT4 (*He,n) or MT5 (Am239 production) MT17 (*He,3n) >>
Np237 (®*He,n) or Am239 production log-log Np237 (®*He,n) or Am239 production lin-log
100m01 ™7 T onent 1996 "7 L lonens 1956
Tmb | 16mbT
10pbt
14mbt
100 nb
1o 12mbt
10pbT
100 fo1 ‘;’; 1mbT
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10 peV 100 peV 1meV 10 meV 100 meV 1eV 10eV 100 eV 1keV 10 keV 100 keV 1MeV 10 MeV/ 100 MeV 10 peV 100 peV 1meV 10 meV 100 meV 1eV 10eV 100 eV 1keV 10 keV 100 keV 1MeV 10 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Np237(He3,n)Am239 2341.20 keV

May 2018 Incident helions
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<< 90-Th-230 93-Np-237
<< MT4 (*He,n) MT17 (*He,3n) or MT5 (Am237 production) MT111 (®*He,2p) >>

Np237 (®*He,3n) or Am237 production log-log Np237 (®*He,3n) or Am237 production lin-log
1mbiw““”””””” | ‘ ! [ % T i T

100 b+

10pbt
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1ubT

100 nb1

10nbT
100 pb+

Cross section
Cross section
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10pb T ob i et e O
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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
Np237(He3,3n)Am237 -10979.24 keV

May 2018 Incident helions




OECD NEA Data Bank JANIS Book

<< 79-Au-197 93-Np-237
<< MT17 (*He,3n) MT111 (*He,2p) or MT5 (Np238 production)
Np237 (®*He,2p) or Np238 production log-log Np237 (*He,2p) or Np238 production lin-log
- altonen+ .| atonen+
10mbT "
Tmb- 18mbT
100 b+
10ubt+ 16 mbt
1pbT
100 b+ T4mbT
10nbT
. 12mbT
-§’ 100 pb+ §
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1MeV 25 MeV 5 h)IeV ‘ 10 I\‘/Iev 25 I:/IeV 50 I;IeV ? 100 ;Vle\/ 1MeV 25 ;\Ae\/ 5 I\;\ev ? 10 lzlleV 25 !:lleV 50 I:Ae\/ ? 100 ;\/IeV
Incident energy Incident energy
Reaction Q-Value
Np237(He3,2p)Np238 -2229.73 keV

May 2018 Incident helions
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	MT17 (³He,3n)
	MT37 (³He,4n)
	MT107 (³He,α)

	47-Ag-109
	MT4 (³He,n)
	MT16 (³He,2n)
	MT17 (³He,3n)
	MT37 (³He,4n)
	MT41 (³He,2n+p)


	48-Cd
	48-Cd-116
	MT16 (³He,2n)
	MT107 (³He,α)


	51-Sb
	51-Sb-123
	MT16 (³He,2n)
	MT17 (³He,3n)


	73-Ta
	73-Ta-181
	MT4 (³He,n)
	MT16 (³He,2n)
	MT17 (³He,3n)
	MT24 (³He,2n+α)
	MT37 (³He,4n)
	MT107 (³He,α)
	MT152 (³He,5n)
	MT153 (³He,6n)
	MT160 (³He,7n)


	74-W
	74-W-186
	MT103 (³He,p)
	MT111 (³He,2p)


	75-Re
	75-Re-185
	MT107 (³He,α)
	MT111 (³He,2p)

	75-Re-187
	MT17 (³He,3n)
	MT37 (³He,4n)
	MT107 (³He,α)
	MT152 (³He,5n)
	MT153 (³He,6n)


	76-Os
	76-Os-192
	MT37 (³He,4n)


	78-Pt
	78-Pt-194
	MT16 (³He,2n)


	79-Au
	79-Au-197
	MT16 (³He,2n)
	MT17 (³He,3n)
	MT18 (³He,fission)
	MT37 (³He,4n)
	MT107 (³He,α)
	MT111 (³He,2p)
	MT152 (³He,5n)
	MT153 (³He,6n)


	81-Tl
	81-Tl-203
	MT37 (³He,4n)
	MT152 (³He,5n)
	MT153 (³He,6n)


	82-Pb
	82-Pb-207
	MT16 (³He,2n)
	MT17 (³He,3n)
	MT37 (³He,4n)

	82-Pb-208
	MT4 (³He,n)
	MT17 (³He,3n)
	MT18 (³He,fission)
	MT37 (³He,4n)


	83-Bi
	83-Bi-209
	MT4 (³He,n)
	MT16 (³He,2n)
	MT17 (³He,3n)
	MT18 (³He,fission)
	MT24 (³He,2n+α)
	MT37 (³He,4n)
	MT152 (³He,5n)
	MT153 (³He,6n)
	MT160 (³He,7n)


	90-Th
	90-Th-230
	MT17 (³He,3n)


	92-U
	92-U-235
	MT4 (³He,n)
	MT16 (³He,2n)
	MT37 (³He,4n)

	92-U-236
	MT16 (³He,2n)

	92-U-238
	MT18 (³He,fission)


	93-Np
	93-Np-237
	MT4 (³He,n)
	MT17 (³He,3n)
	MT111 (³He,2p)



	By reaction (MT)
	MT4 (³He,n)
	3-Li
	3-Li-6

	4-Be
	4-Be-9

	5-B
	5-B-10

	6-C
	6-C-12

	12-Mg
	12-Mg-24

	13-Al
	13-Al-27

	14-Si
	14-Si-28

	25-Mn
	25-Mn-55

	27-Co
	27-Co-59

	29-Cu
	29-Cu-63
	29-Cu-65

	30-Zn
	30-Zn-64

	31-Ga
	31-Ga-69

	33-As
	33-As-75

	34-Se
	34-Se-77

	41-Nb
	41-Nb-93

	44-Ru
	44-Ru-101

	47-Ag
	47-Ag-107
	47-Ag-109

	73-Ta
	73-Ta-181

	82-Pb
	82-Pb-208

	83-Bi
	83-Bi-209

	92-U
	92-U-235

	93-Np
	93-Np-237


	MT16 (³He,2n)
	4-Be
	4-Be-9

	12-Mg
	12-Mg-24

	13-Al
	13-Al-27

	24-Cr
	24-Cr-50

	25-Mn
	25-Mn-55

	26-Fe
	26-Fe-54

	27-Co
	27-Co-59

	29-Cu
	29-Cu-63
	29-Cu-65

	30-Zn
	30-Zn-66
	30-Zn-68

	31-Ga
	31-Ga-69
	31-Ga-71

	33-As
	33-As-75

	34-Se
	34-Se-76

	35-Br
	35-Br-81

	41-Nb
	41-Nb-93

	44-Ru
	44-Ru-102

	47-Ag
	47-Ag-107
	47-Ag-109

	48-Cd
	48-Cd-116

	51-Sb
	51-Sb-123

	73-Ta
	73-Ta-181

	78-Pt
	78-Pt-194

	79-Au
	79-Au-197

	82-Pb
	82-Pb-207

	83-Bi
	83-Bi-209

	92-U
	92-U-235
	92-U-236


	MT17 (³He,3n)
	24-Cr
	24-Cr-52

	25-Mn
	25-Mn-55

	29-Cu
	29-Cu-65

	30-Zn
	30-Zn-68

	33-As
	33-As-75

	34-Se
	34-Se-76
	34-Se-77

	41-Nb
	41-Nb-93

	44-Ru
	44-Ru-101

	47-Ag
	47-Ag-107
	47-Ag-109

	51-Sb
	51-Sb-123

	73-Ta
	73-Ta-181

	75-Re
	75-Re-187

	79-Au
	79-Au-197

	82-Pb
	82-Pb-207
	82-Pb-208

	83-Bi
	83-Bi-209

	90-Th
	90-Th-230

	93-Np
	93-Np-237


	MT18 (³He,fission)
	79-Au
	79-Au-197

	82-Pb
	82-Pb-208

	83-Bi
	83-Bi-209

	92-U
	92-U-238


	MT22 (³He,n+α)
	9-F
	9-F-19

	23-V
	23-V-51

	27-Co
	27-Co-59

	29-Cu
	29-Cu-63

	30-Zn
	30-Zn-64

	31-Ga
	31-Ga-69

	34-Se
	34-Se-77


	MT24 (³He,2n+α)
	27-Co
	27-Co-59

	73-Ta
	73-Ta-181

	83-Bi
	83-Bi-209


	MT25 (³He,3n+α)
	44-Ru
	44-Ru-101


	MT28 (³He,n+p)
	30-Zn
	30-Zn-66

	34-Se
	34-Se-76
	34-Se-77


	MT37 (³He,4n)
	29-Cu
	29-Cu-65

	33-As
	33-As-75

	34-Se
	34-Se-77

	41-Nb
	41-Nb-93

	44-Ru
	44-Ru-101
	44-Ru-102

	47-Ag
	47-Ag-107
	47-Ag-109

	73-Ta
	73-Ta-181

	75-Re
	75-Re-187

	76-Os
	76-Os-192

	79-Au
	79-Au-197

	81-Tl
	81-Tl-203

	82-Pb
	82-Pb-207
	82-Pb-208

	83-Bi
	83-Bi-209

	92-U
	92-U-235


	MT41 (³He,2n+p)
	34-Se
	34-Se-76
	34-Se-77

	47-Ag
	47-Ag-109


	MT42 (³He,3n+p)
	29-Cu
	29-Cu-63

	34-Se
	34-Se-76
	34-Se-77


	MT102 (³He,γ)
	12-Mg
	12-Mg-24

	13-Al
	13-Al-27

	14-Si
	14-Si-28

	19-K
	19-K-41

	21-Sc
	21-Sc-45

	31-Ga
	31-Ga-71

	41-Nb
	41-Nb-93


	MT103 (³He,p)
	8-O
	8-O-16

	12-Mg
	12-Mg-24
	12-Mg-26

	14-Si
	14-Si-28

	29-Cu
	29-Cu-63

	30-Zn
	30-Zn-64

	38-Sr
	38-Sr-88

	74-W
	74-W-186


	MT104 (³He,d)
	3-Li
	3-Li-6

	5-B
	5-B-10

	6-C
	6-C-12


	MT105 (³He,t)
	3-Li
	3-Li-7

	5-B
	5-B-10
	5-B-11


	MT107 (³He,α)
	6-C
	6-C-12

	7-N
	7-N-14

	8-O
	8-O-16

	9-F
	9-F-19

	19-K
	19-K-39

	30-Zn
	30-Zn-64

	31-Ga
	31-Ga-69

	34-Se
	34-Se-76

	47-Ag
	47-Ag-107

	48-Cd
	48-Cd-116

	73-Ta
	73-Ta-181

	75-Re
	75-Re-185
	75-Re-187

	79-Au
	79-Au-197


	MT108 (³He,2α)
	8-O
	8-O-16

	13-Al
	13-Al-27

	19-K
	19-K-39

	29-Cu
	29-Cu-63
	29-Cu-65


	MT111 (³He,2p)
	2-He
	2-He-3

	13-Al
	13-Al-27

	21-Sc
	21-Sc-45

	25-Mn
	25-Mn-55

	27-Co
	27-Co-59

	29-Cu
	29-Cu-63

	30-Zn
	30-Zn-64
	30-Zn-68

	31-Ga
	31-Ga-71

	44-Ru
	44-Ru-102

	74-W
	74-W-186

	75-Re
	75-Re-185

	79-Au
	79-Au-197

	93-Np
	93-Np-237


	MT112 (³He,p+α)
	3-Li
	3-Li-6

	44-Ru
	44-Ru-101


	MT152 (³He,5n)
	73-Ta
	73-Ta-181

	75-Re
	75-Re-187

	79-Au
	79-Au-197

	81-Tl
	81-Tl-203

	83-Bi
	83-Bi-209


	MT153 (³He,6n)
	73-Ta
	73-Ta-181

	75-Re
	75-Re-187

	79-Au
	79-Au-197

	81-Tl
	81-Tl-203

	83-Bi
	83-Bi-209


	MT160 (³He,7n)
	73-Ta
	73-Ta-181

	83-Bi
	83-Bi-209


	MT190 (³He,2n+2p)
	27-Co
	27-Co-59


	MT197 (³He,3p)
	13-Al
	13-Al-27

	27-Co
	27-Co-59

	29-Cu
	29-Cu-65

	30-Zn
	30-Zn-64




