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Introduction

This document compares evaluated cross-sections below 200 MeV with
corresponding experimental data from the EXFOR database for a number of
evaluated libraries (Table 1), nuclear reactions and associated reaction
products (Table 2). This document was produced using tools based on the NEA
Java-based nuclear information software (JANIS) and associated databases [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 their EXFOR entry number. 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 2003
Nubase and Atomic Mass Evaluation [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.
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JANIS Book

Table 2: list of exclusive reactions used in the inter-comparison

Library Release date
TENDL-2011 December 2011
EXFOR May 2012

MT | Reaction MT | Reaction MT | Reaction MT | Reaction
4| n 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

Incident helions



OECD NEA Data Bank JANIS Book

3-Li-6 4-Be-9 >>
MT4 (*He,n) or MT5 (B8 production) MT104 (*He,d) >>
Li6 (®*He,n) log-log Li6 (®*He,n) lin-log
50 mb’ rrrrrr TENDL-2011 ; T ; ; ; ; T ; ; T ; ; ; ; T I B TENDL-2011 i i i i i T TTTTTT T i i
A1502.002 28 mb- A1502.002
X A1414.005 X A1414.005
25 mb’ A1414.004 'l‘ﬁn‘\”‘{”\--\ 26 mb, A1414.004
e 24mb
10 mb+
1 22 mbt+
5mbt+ : B /
20 mb+ fox
25mbt S 18mbt
) 16 mb+
§ 1mbr 5 x
§ —+ 3 § 14 mb+
g ot 8 12mbt i x
[} ; 3] /
250 b 10mbt
8mb+
100 pb+ :
1 i 6mbt
S0 b ambt
By 2mbt e
0 b"‘ 7777777777777777777777 ,"/ % “”\\" rrrrrrrrrrrrrrrr
10 pb+ 3
"1 L | L | | L 2mbp | e wene | v
1 MeV 2.5MeV 5 MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5 MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Li6(He3,n)B8 -1974.81 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) log-log Li6 (*He,d) lin-log
1b’ """" TENDL-2011 . . ! . ] . . . ! . — . . . ! . ——r—31 | [ TENDL-2011 i i i i T
F0026.002 F0026.002
500mbd %  A0165.002 *¥  A0165.002
o L . T re s o & f i
X T0031.010 x %" * X T0031.010 ém L
-+ F0011.002 X 4+ F0011.002 * kS
100 mbt * *)
50 mbt+
»
300 mbt+
3= *
10 mb+ -
5mb+ xX * e
c 1 c
S ]
S % 200 mb+
3 1]
2 imbt H
S S
500 ub+
100 pb 100 mb+
50 bt ‘
10 ub+
0bt
Subr
} i } } } } } } } } } }
100 keV 500 keV 1 MeV 5MeV 10 MeV 50MeV 100 MeV 100 keV 500 keV/ 1 MeV 5 MeV 10 MeV 50MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Li6(He3,d)Be7 112.26 keV
Li6(He3,n+p)Be7 -2112.31 keV
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3-Li-6

44-Ru-101 >>

<< MT104 (*He,d)

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

MT105 (*He,t) >>

Li6 (®*He,p+a) log-log

Li6 (®*He,p+a) lin-log

”;” FUOOl.L;OS 300mb7>ﬁ;” FOOUL;}OS
S A It s
50 mb-t 200 mb-
10 mbt
100 mb+
5mb+ i
j obd
1 mb*";‘;
1M§v 25 ;\AeV 5h;IeV ? 10li/IeV 2% Iz/IeV 50 If/leV ? 100 Mev 1MeV 25 ;\/IeV 5h;IeV ? 1orinev 2 li/IeV 50 RAev ? 100;\AeV
Incident energy Incident energy
Reaction Q-Value
Li6(He3,p+a)Hed 16879.21 keV
Li6(He3,d+He3)He4 -1473.84 keV
Li6(He3,2p+t)He4 -2934.65 keV
Li6(He3,n+p+He3)He4 -3698.41 keV
Li6(He3,p+2d)He4 -6967.32 keV
Li6(He3,n+2p+d)He4 -9191.89 keV
Li6(He3,2n+3p)He4 -11416.45 keV
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3-Li-7

5-B-10 >>

<< MT112 (®*He,p+a)

MT105 (°*He,t) or MT5 (Be7 production)

MT4 (®*He,n) >>

Li7 (®*He,t) log-log

Li7 (*He,t) lin-log

500mb{ 5 horescos 280mb| ©  Aotesoos
X F0011.004 X F0011.004
X B0159.003.1 X B0159.003.1
F0011.005 % 260 mb, F0011.005
100 mb+ go—————————— e 240 mb+
sombt 220 mb+
B
200 mbt )
10 mb 180 mb+
B x
5mb+ 160 mb—+
c c
2 k]
g § 140 mb+
8 2 120mbl
S 1mof 5
500 b 100 mb+ =
80 mbt
60 mb
100 pbt+
4Omb+ e
50 bt/
{ 20 mb+
B x
/ (1Y A——
10 pb+
[ | | | | | | | -20mb | | | | | | |
1 MeV 25MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1 MeV 25MeV 5 MeV 10 MeV 25 MeV 50 MeV/ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Li7(He3,t)Be7 -880.48 keV
Li7(He3,n+d)Be7 -7137.71 keV
Li7(He3,2n+p)Be7 -9362.28 keV
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<< 3-Li-6

4-Be-9

5-B-10 >>

<< MT105 (*He,t)

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

MT16 (*He,2n) >>

Be9 (*He,n) log-log Be9 (®*He,n) lin-log
To  Aoweson: 140mb " oo
X F0207.007 X F0207.007
X F0205.002 X F0205.002
100 mb{ +  A0330.006 ® J?.}Ef’i_ x+ 8 130 mb- +  A0330.006
P 4 x +
50 mbt e 120 mb 4
110 mb+
10 mbt+
4 . 100 mb+
5mb+ =
J = =B
! ma, 90 mbt
&
/ ®
tmbt / 80 mb+ |
5 / 5
£ 500 pbt/ T 70mbt "
8 / 3 .
2 , & 60mbt ¥
4 i g om F
© 100 b ©
50 mbt
50 b N
40 mb+
)
1 30 mb+ *
10 ub .,
SubT 20 mb+ T
.
10 mb+ T <
4. t+
1pbt Ob**‘// B T T
0.5 pbt
I I I I I I -10 mb" 1 1 1 1 1 1
1 MeV 2.5 MeV 5MeV 10 MeV 100 MeV 1 MeV 10 MeV 25 MeV 50 MeV/ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Be9(He3,n)C11 7557.20 keV
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4-Be-9

12-Mg-24 >>

<< MT4 (*He,n)

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

MT22 (*He,n+a) >>

Be9 (*He,2n) log-log

Be9 (*He,2n) lin-log

rrrrrr TENDL-2011 ------ TENDL-2011 i
X B0005.002 X B0005.002
1mbr+
1.5mb+
500 pb+
100 b+
1mbt
S 50ubt 5
k+ 3
] ]
2 ?
< <4
5] 5]
10 ub+
sub 500 pb-+
1ubt
0.5 ub T B e e I S e e B
1MeV 25 MeV 5 MeV ‘ 10 MeV 25 MeV 50 MeV 100 MeV 1 MeV 25 MeV 5 I\)IeV 10 MeV 25 MeV 50 Mev 100 MeV
Incident energy Incident energy
Reaction Q-Value
Be9(He3,2n)C10 -5562.52 keV
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4-Be-9

9-F-19 >>

<< MT16 (*He,2n)

MT22 (*He,n+a) or MT5 (Be7 production)

MT4 (®*He,n) >>

Be9 (®*He,n+a) log-log

Be9 (*He,n+a) lin-log

500 mb{ TEnDL-2011] | orrrrTTTTTeeeemee e e 1 [ TENDL-2011] |
X A0165.004 220 mb, X A0165.004
T 200 mb+
om+ T e
50mbd 180 mb+-
160 mb+
10 mb 140 mb+
5mbr+
s 5 120 mb+
Z 2 100 mb+
8 1mbr+ g
80 mb+
500 ub+
60 mb-+
100w+ 40mbt
50 ub+ :‘:"‘ 20 mb
j [ e
10
; ; ; ; } } 20 mb } } } } ; ; '
1 MeV 2.5MeV 5 MeV 10 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
Be9(He3,n+a)Be7 12.55 keV
Be9(He3,d+t)Be7 -17576.74 keV
Be9(He3,n+p+t)Be7 -19801.31 keV
Be9(He3,2n+He3)Be7 -20565.06 keV
Be9(He3,n+2d)Be7 -23833.98 keV
Be9(He3,2n+p+d)Be7 -26058.54 keV
Be9(He3,3n+2p)Be7 -28283.11 keV
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<< 4-Be-9

6-C-12 >>

<< MT22 (*He,n+q)

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

MT104 (*He,d) >>

rrrrrr TENDL-2011
X P0082.002
F0292.002
A0270.002
10 mb-

Smbt

1mbt
500 b

100 pb-
50 b |

10 b
S5ubt

Cross section

1pb
05pbt

0.1pbt
0.05 pb |

0.01 b
0.005 pb+

B10 (*He,n) log-log

,sﬂ”- --------

By

Cross section

100 keV

\ | \ \
500 keV 1 MeV 5MeV 10 MeV

Incident energy

B10 (*He,n) lin-log

1 MeV 5MeV

Incident energy

50MeV 100 MeV

Reaction

Q-Value

B10(He3,n)N12

1572.50 keV
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<< 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) log-log B10 (*He,d) lin-log
00mt e
e 140 mb+
50 mb1- =
- E;,;;? 120 mb
10 mb+ —
5mbt — =- 100 mb
-.% : ‘s‘i 80 mb+
; 1 mb+ =' g -
5 s ub+ § 60 mb - =
100pb1 40mb--
50 ub+- ;’V‘ = =
20 mbt+ =
10 pb ol ,=_,=-‘:'=‘:’ ,,,,,
5ub7>‘,‘£
1 MeV 25 ;VleV 5h;IeV 1orQ|ev 25 Ii/IeV 50 lf/leV ‘ 100 }\Aev 1MeV 25 ;\/IeV 5h;IeV 1orinev 2 li/IeV 50 liAeV ‘ 1oo;wev
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) MT105 (®He,t) >>

B10 (®*He,t) log-log B10 (®*He,t) lin-log

50 mb{------ TENDL-2011 i T i I N | T i G N 3 A i 22mb{—— TENDL-2011 i
X P0084.002 X P0084.002
I s 20 mbt
10 mbr e
5mb | - 18 mb+
16 mb+
Tmbt
I ] 14 mb+
500 pb 1 ool
12mbt
c XX c
2 i 2
S 100 ub+ : ° | e M
b [ ‘ & 1ombt
2 50ubt ]
< <4
o (5}
8mb+
10 bt
i 6 mb
5ubt+
4 mbt
1pbt
M 2mbT
0.5pbt+
| x00000000008
0b ¥ e
0.1pbt+ i
+ + t + + + t + -2mb + + t + + + t +
1MeV 2.5 MeV 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
B10(He3,t)C10 -3666.59 keV
B10(He3,n+d)C10 -9923.82 keV
B10(He3,2n+p)C10 -12148.39 keV
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<< 5-B-10

5-B-11

<< MT105 (*He,t)

MT105 (°*He,t) or MT5 (C11 production)

MT4 (®*He,n) >>

B11 (®*He,t) log-log

B11 (®*He,t) lin-log

T e MO T
100 mb
I N 60 mb-+ 3
10 mb+ 55 mbt- ;*, ‘1
L ik
50 mbt- i
T mb- 45mbt+
40 mbt
100 pbt
- s < 35mbt
=3 [%3
§ 10 ubt 2 30 mb+
s I 8
& O 25mbt
1pbt
I 20 mb+
01wt 15 mb+
I 10 mb
0.01 ubt 5mb+
1S N S N NS sl A
0.001 pb+
’ —t ; t f f f t t Smby f ; : | | f : f
1 MeV 25 MeV 5 MeV 10 MeV 25 MeV 50 MeV/ 100 MeV 1 MeV 2.5MeV 5 MeV 10 MeV 25 MeV 50 MeV 100 MeV
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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<< 5-B-10

6-C-12

8-0-16 >>

<< MT105 (*He,t)

MT4 (*He,n) or MT5 (014 production)

MT104 (*He,d) >>

C12 (®*He,n) log-log

C12 (*He,n) lin-log

100 mb{___ TENDL-2011 ] 40mb1— TENDL-2011 ]
A P0108.003 A P0108.003
50 mb4{ *  Po100.003 % P0100.003
®  F0205.003.1 ®  F0205.003.1 8
X P0100.002 X P0100.002
X D0654.002.2 X D0654.002.2
+ D0654.002.1|  BEFR. R s e W e T + D0654.002.1 =
10 mb+
.
5mbt * 30 mbt -
A \ ==
* e u
® "
m*
1mb+ .
500 b+ B B, &
c c " "
S S =
= B =  20mbt - .
15 °
8] H i = e o %
100 pbt o =" & {
4 a 4 £ oa P
& S0pby S PV EAAAAAAAAA\ P
N o4 E:r”l x%{ AAa &, V\,y r g : g,”
i 3 \ ® v
o] - A0 i %
Wb 10 mb- EAR o E
i Soem N T *
: A AAEE i ¥ .
i { Ae @
1 b 2 fd ‘)
*
- %
0.5 pb-
! PO e N D O 8 A L A
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
C12(He3,n)014 -1147.46 keV
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<< 5-B-10

6-C-12

<< MT4 (*He,n)

MT104 (*He,d) or MT5 (N13 production)

MT107 (*He,a) >>

C12 (®*He,d) log-log

C12 (*He,d) lin-log

rrrrrr TENDL-2011 i ------ TENDL-2011 i
X F0205.003.2 X F0205.003.2
110 mbF
100 mb+
50 mb+ 100 mb+
90 mb+
omp————
S 80 mb+
70 mb+
1mbr+
$ 5 comot L
S 500 pbT 3
] 0
2 2 50mb+
o <
o o
100 bt 40 mb+
50 ubt
30 mb+
10ub 20mbt
spp— ¥ —™ ™ ——— N
. 10 mb+
1ubt 0b 2
05 bt + + + + + + + 10 mb + + + + + + +
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
C12(He3,d)N13 -3549.99 keV
C12(He3,n+p)N13 -5774.55 keV
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6-C-12

7-N-14 >>

<< MT104 (*He,d)

MT107 (*He,a) or MT5 (C11 production)

MT107 (*He,a) >>

C12 (®*He,a) log-log

C12 (*He,a) lin-log

,,,,,, TENDL-2011] | 400 mb T e o z0nt ]|
S0mb| B s g oo
S e )~ S R S S 300mbt
50 mb- r
-é g 200 mb
§ 10 mb+ §
Smbt+
1omp S e \
Tmbt ‘;‘"
500 pb Obp
1 MéV 25 ;\/IeV 5 N}eV ? 10 Ii/IeV 50 I:)IeV ? 100 }\AeV 1MeV 25 ;\/leV 10 li/IeV 25 li/IeV 50 leeV ? 100 ;\/IeV
Incident energy Incident energy
Reaction Q-Value
C12(He3,a)C11 1856.00 keV
C12(He3,p+t)C11 -17957.86 keV
C12(He3,n+He3)C11 -18721.62 keV
C12(He3,2d)C11 -21990.53 keV
C12(He3,n+p+d)C11 -24215.09 keV
C12(He3,2n+2p)C11 -26439.66 keV
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<< 6-C-12

7-N-14

8-0-16 >>

<< MT107 (*He,q)

MT107 (*He,a) or MT5 (N13 production)

MT4 (®*He,n) >>

N14 (*He,a) log-log

N14 (*He,a) lin-log

”;” F0207.L;04 110 mb,,ﬂ;” F0207v;)04
100 mb-+
T T T T T T TTTTT7710700 ~T T<4-T 100 mb+
50 mb1-
,,,,,, - 90 mb
25 mbt
80 mbt
10 mb+
T 70 mb
5mbr+
$ S 60mbt
$ 25mbt 8
8 g s0mbr
fmby 40mbt
500 bt ol s
250 b+ -
100 bt v,""’ 10 mbt
50 ub PYS E—
% “b } } } } } } -10 mb | } } } }
1 MeV 2.5MeV 5 MeV 10 MeV 100 MeV 1MeV 2.5 MeV 5 MeV 100 MeV
Incident energy
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
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<< 6-C-12 8-0-16 12-Mg-24 >>
<< MT107 (®*He,a) MT4 (*He,n) or MT5 (Ne18 production) MT103 (*He,p) >>
016 (*He,n) log-log 016 (*He,n) lin-log
100mb7' rrrrrr TENDL-2011 i i i i i T i i i i i i T i 50mb, rrrrrr TENDL-2011 i i i i CITTTITTTT i i
10 mb+
T 40mb+
1mbt
30mbt
100 pbt-
g t0wf H
5 1 5 20mt
1ubt
10 mb+
0.1ubt
0.01 bt
1 0b
1MeV 25 ;VleV 51\/;eV : 10 li/IeV 25 I:/Iev 50 Ii/IeV : 100}\/IeV 1 MeV 25 ;\/IeV 5!\}IeV : 10 leeV 25 Ii/IeV 50 I:/IeV : 100}\/IeV
Incident energy Incident energy
Reaction Q-Value
016(He3,n)Ne18 -3194.27 keV
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8-0-16

12-Mg-24 >>

<< MT4 (*He,n)

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

MT107 (*He,a) >>

016 (*He,p) log-log

016 (*He,p) lin-log

"""" TENDL-2011 i ------ TENDL-2011 i
1b4 x  Ro044.002 X R0044.002
F0205.004.1 F0205.004.1
s0ombr—m
100 mbt e T 400 mbt
o
10mbt =T
1 i~ 300 mb+
,’/EI
s imbt 5
kit — 3
3 b3 ;
» [ =
g , £ 200mot
© 100pbp © =
10porr/ 100 mbt i=
5 b i=
“ ,/;_;:-
1 b+ -
] A
[ ] ) panasgpesce
0.1 pb i | | | | | | \ \ \ \ \
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
016(He3,p)F18 2031.54 keV
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<< 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) log-log 016 (*He,a) lin-log
s0mo{ ) rEoron] T — o) i ool T ]
T 220 mb+
00mt T T e
somb X 00mp+
180 mb-t
10 mb 160 mb+
5mbr ’x,,
140 mb -+
"% ‘s"i 120 mb-t
3 1mb+ :
§ 500 b+ § 100 mbt+
80 mb-t
100 pb+ ; 60 mb+
50pbt
40mbt
10 bt ‘;’J 20 mb+
st N
“ : : : : : s -20mb-p : : : : : p
1MeV 25MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 25MeV 5 Mev 10 MeV 25 MeV 50 MeV 100 MeV
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
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8-0-16

13-Al-27 >>

<< MT107 (*He,q)

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

MT22 (*He,n+a) >>

016 (*He,20) lin-log

e = TenoL 20|
100 mb+ e Y O Y O 1 —
"""""" 50 mb+
0omb+ T
1mbr
100 b 40mbt
10 pb+
1ubt+
. Otwbr o 30mbt
"% 0.01pbt ‘;i
% 0.001 b+ g
S 1E-4 ub+ S 20 mbt+
1E-5 ub+
1E-6 pbt+
1E7 bt 10 mb+
1E-8 pbt+
1E-9 pb+
1E-10 b op
1E-11 b + + E— + + + + + + + + + + +
1MeV 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 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 0O16(He3,p+2d+t)C11 -48966.31 keV
016(He3,2d+a)C11 -29152.45 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 016(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
June 2012 Incident helions




OECD NEA Data Bank

JANIS Book

<< 4-Be-9

9-F-19

23-V-51 >>

<< MT108 (®*He,2qa)

MT22 (*He,n+a) or MT5 (F17 production)

MT107 (*He,a) >>

F19 (*He,n+a) log-log

F19 (®*He,n+a) lin-log

oM ] omo- - oo
100 mb 130mb
i 120 mb+
10 mbr 110 mb+
t 100 mb+
Tmbt 90 mb+
80 mb+
'% 100 pbt- ‘g 70mb--
é | é 60 mb
° ubt  Somt
I a0mbt il
1ubv'i 30 mbt
1 20 mb+
0.1pbt 10 mb
1 Y S
0.01 b ] ] ] ] ] ] ] A0mbt ‘ ‘ ‘ ‘ ‘ ‘ ‘
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
F19(He3,n+a)F17 995.89 keV
F19(He3,d+t)F17 -16593.40 keV
F19(He3,n+p+t)F17 -18817.97 keV
F19(He3,2n+He3)F17 -19581.72 keV
F19(He3,n+2d)F17 -22850.64 keV
F19(He3,2n+p+d)F17 -25075.20 keV
F19(He3,3n+2p)F17 -27299.77 keV
June 2012 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)

MT4 (®*He,n) >>

F19 (*He,a) log-log

rrrrrr TENDL-2011

F19 (*He,a) lin-log

= oo Momy B mem
4 F0205.005.1 | 4 F0205.005.1
100 mb-+ : 130 mb+
50 mb 120 mb+
. W s 110 mb+
10 mb+ - M — 100 mb+
Smbt E:;-"F ’ 90 mb-+
c . 8ombp
% 1 mb+ é 70 mbt
§ 500 bt /’l g 60 mbt+
I 50 mb-+
100 b} 40 mbt
50 30 mb+
20mbt AR
10 mb+ VI
10 bt/
:‘; [0 e
5 b
i | | | | | | | | A0 mbt ‘ ‘ ‘ ‘ ‘ ‘
1 MeV 25MeV 5 MeV " 10Mev 25 MeV 50 MeV " 100 Mev 1 MeV 2.5 MeV 10 Mev 25 MeV 50 MeV " 100 Mev
Incident energy Incident energy
Reaction Q-Value
F19(He3,a)F18 10145.21 keV
F19(He3,p+t)F18 -9668.65 keV
F19(He3,n+He3)F18 -10432.41 keV
F19(He3,2d)F18 -13701.32 keV
F19(He3,n+p+d)F18 -15925.88 keV
F19(He3,2n+2p)F18 -18150.45 keV
June 2012 Incident helions




OECD NEA Data Bank

JANIS Book

<< 8-0-16

12-Mg-24

13-Al-27 >>

<< MT107 (*He,q)

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

MT16 (*He,2n) >>

Mg24 (*He,n) log-log

rrrrrr TENDL-2011 ]
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1mbt
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Incident energy

(1R S e

50 MeV 100 MeV 1 MeV

5MeV 10 MeV 25 MeV 50 MeV

Incident energy

100 MoV

Reaction

Q-Value

Mg24(He3,n)Si26

71.33 keV

June 2012

Incident helions




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) log-log

Mg24 (*He,2n) lin-log

rrrrrr TENDL-2011 i ------ TENDL-2011 i
1 mb’ X B0005.004 X B0005.004
500 ub -
500 pb+
100 o+ W
50 ubt- 3
i 400 b+
10 bt
c i c
2 5pb+ S 300 bt
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3 1]
8 8
© 1ubt (5}
r 200 pb+
05ubt
0.1ubt 100 pbt
0.05 b+
L B B Sl .S
0.01 bt
1 MeV 25 MeV 5MeV " foMev 25 MeV 50 MeV " 100 Mev 1 MeV 25 MeV 5MeV 10 Mev 25MeV 50 MeV 100 Mev
Incident energy Incident energy
Reaction Q-Value
Mg24(He3,2n)Si25 -18968.99 keV
June 2012 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) lin-log

100 pb* rrrrrr TENDL-2011 ! 24 Ub’ rrrrrr TENDL-2011 T
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,,,,,,, 22 bt
10 bt
I 20 b+
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£ g 12
& s
g 00wt g 10w
o i o
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M 4pbT
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1E-7 b Qb
| : : } } } : t 2 bt | f | } f ;
1 MeV 25 MeV 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
Mg24(He3,y)Si27 13381.95 keV
June 2012 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) MT103 (*He,p) >>

Mg24 (*He,p) log-log

Mg24 (*He,p) lin-log
1b7 rrrrrr TENDL-2011 * T i i i i T T i i i e i 200mb* rrrrrr TENDL-2011 * DR i i

100 mb*i
10 mb*i
1 mb*i
100 ubt

’ 100 mb-
T

Cross section
Cross section

1 ubfj"
0.1pbt
0.01 pbt

0.001 yb+ [ B e L A S

1MeV 2.5MeV 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
Mg24(He3,p)AI26 5918.99 keV

June 2012 Incident helions




OECD NEA Data Bank

JANIS Book

<< 12-Mg-24

12-Mg-26

14-Si-28 >>

<< MT1083 (*He,p)

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

MT4 (®*He,n) >>

Mg26 (*He,p) log-log

Mg26 (*He,p) lin-log

"""" TENDL-2011 i 120 mb, ------ TENDL-2011 i
X C0915.010 X C0915.010
100 mb- 110 mb
100 mb+
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8 100ut H
3 1 1]
8 8 50mbt
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10 ub’j 40 mbt+
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Tubr 20mbt
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01t ) =
v I [ T s
" i i it | ) i 0mb i i it i | it
1 MeV 25 MeV 5MeV 10 MeV 25 MeV 50 MeV/ 100 MeV 1 MeV 25MeV 5 MeV 10 MeV 25 MeV 50 MeV/ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Mg26(He3,p)AI28 8278.10 keV
June 2012 Incident helions




OECD NEA Data Bank

JANIS Book

<< 12-Mg-24

13-Al-27

14-Si-28 >>

<< MT103 (*He,p)

MT4 (*He,n) or MT5 (P29 production)

MT16 (*He,2n) >>

Al27 (*He,n) log-log

Al27 (*He,n) lin-log

T 11 mb
"""" TENDL-2011 ------ TENDL-2011
X C0915.016 X C0915.016
+ C0915.014 + C0915.014
10mbF 10 mbF
______ Imb+
1mbt
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6mbt
§ 10wy s
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(%] 1ubt S 4mbt

3mb+

0.1ubt
2mbt
0.01 bt
I/ 1mbr+
0.001 b/ [ O O A I I I
- + + + + + + + -1 mb + + + + + +
1MeV 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
Al27(He3,n)P29 6615.84 keV
June 2012 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) log-log

Al27 (*He,2n) lin-log

rrrrrr TENDL-2011 i ------ TENDL-2011 i
X B0005.003 X B0005.003
+ C0915.017 + C0915.017
1mb- 900 pbF
500 ub+
800 pb+
700 pb+
100 bt
50 pb - 600 pb+
s S 500 bt
e 8
®  0pbt ®
@ L @
o S 400 b+
(5} 5ubt+ (%)
300 b+
T 200 pbt
0.5ubt
100 pbt
] s 1 e A
0.1 pbt
1 MeV 25 MeV 5 MeV " 10Mev 25 MeV 50 MeV 100 MeV 1 MeV 25MeV 5 MeV 10 Mev 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Al27(He3,2n)P28 -11249.08 keV
June 2012 Incident helions




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) log-log

AI27 (*He,y) lin-log

10 pb* rrrrrr TENDL-2011 Ty o rrrrrrrrerpwrrry v vy rrrvrrrreewererrty v 100 [ TENDL-2011 i
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2 0001 bt 2 r
H L g tl4wr
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8 S 12ubt
S 1E-4pbt o L
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ESpbt 08 by
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1E6 b 04pbt
: 02 bt

1E-7 b PO

1 1 1 1 1 1 1 -02 ub» 1 1 1 1 1 1
1 MeV 25 MeV 5MeV " 10Mev 25MeV 50 MeV 100 MeV 1 MeV 25 MeV 5MeV 10 Mev 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Al27(He3,y)P30 17935.15 keV
June 2012 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) log-log

Al27 (*He,2a) lin-log

] ] ]
100 mb+ 90 mb+
10mb+ X
tmod 80mbT
100 pbt 70mbt-
10 pb+
1t 60 mb+
e Olwy c
-% -% 50 mb+
g 001pbt 3
§ 0.001 b g 40 mb+
1E-4 pb1
15t 30 mb+
1E6 by 20mbt
1E-7ubt
1E8 bt 10 mb+
1E-Q pbt S S S M. S s
1E-10 pb 1 !
1MeV 25 ;\/Iev 5 M;V 10 I(/IeV 25 lf/leV 50 IiAeV : 100 R/IeV 1MeV 25 ;\/Iev 5 N;aV 10 I:Aev 25 leeV 50 li/IeV : 100 R/IeV
Incident energy Incident energy
Reaction Q-Value Reaction Q-Value
Al27(He3,2a)Na22 -1932.88 keV|  Al27(He3,n+p+t+He3)Na22 -42324.35 keV
Al27(He3,p+t+a)Na22 -21746.74 keV Al27(He3,2n+2He3)Na22 -43088.11 keV
Al27(He3,n+He3+a)Na22 -22510.49 keV Al27(He3,p+2d+t)Na22 -45593.26 keV

Al27(He3,2d+a)Na22

-25779.40 keV

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

-46357.02 keV

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

-28003.97 keV

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

-47817.83 keV

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

-30228.54 keV

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

-48581.59 keV

Al27(He3,d+t+He3)Na22

-40099.79 keV

Al27(He3,4d)Na22

-49625.93 keV

Al27(He3,2p+2t)Na22

-41560.60 keV

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

-50042.40 keV

June 2012

Incident helions




OECD NEA Data Bank

JANIS Book

13-Al-27

25-Mn-55 >>

<< MT108 (*He,2qa)

MT111 (*He,2p) or MT5 (Al28 production)

M

T197 (®*He,3p) >>

Al27 (*He,2p) log-log
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Reaction

Q-Value

Al27(He3,2p)AI28

7.05 keV

June 2012

Incident helions




OECD NEA Data Bank

JANIS Book

13-Al-27

27-Co-59 >>

<< MT111 (®*He,2p)

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

MT4 (®*He,n) >>

Al27 (*He,3p) log-log

Al27 (*He,3p) lin-log

100mb1 " Foo0rors X foerons
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A
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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
Al27(He3,3p)Mg27 -9545.71 keV
June 2012 Incident helions




OECD NEA Data Bank JANIS Book

<< 13-Al-27 14-Si-28 25-Mn-55 >>
<< MT197 (*He,3p) MT4 (*He,n) or MT5 (S30 production) MT102 (He,y) >>
Si28 (*He,n) log-log Si28 (*He,n) lin-log
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1MeV 2.5MeV 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
Si28(He3,n)S30 -569.90 keV

June 2012 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) log-log

100 ub{ - TENDL-2011]
X C0915.027

10 b+
1ubt
0.1 ubt+

0.01 pb+

Cross section

0001 o
E4pbt
1ES b
1E-6 pb—i

1E7 bt

Cross section

1MeV

2.5MeV

5MeV 10 MeV

Incident energy

25 MeV

50 MeV

" 100 Mev

Si28 (*He,y) lin-log

10 ubt

(1] R e

1 MeV

10 MeV

Incident energy

25 MeV

50 MeV

" 100 Mev

Reaction

Q-Value

Si28(He3,y)S31

12483.02 keV

June 2012

Incident helions




OECD NEA Data Bank

JANIS Book

<< 12-Mg-26

14-Si-28

29-Cu-63 >>

<< MT102 (*He,y)

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

MT107 (*He,a) >>

Si28 (*He,p) log-log

Si28 (*He,p) lin-log
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Incident energy Incident energy
Reaction Q-Value
Si28(He3,p)P30 6350.05 keV
June 2012 Incident helions




OECD NEA Data Bank JANIS Book
<< 9-F-19 19-K-39 30-Zn-64 >>
<< MT103 (*He,p) MT107 (*He,a) or MT5 (K38 production) MT108 (*He,2a) >>
K39 (®*He,a) log-log K39 (®*He,a) lin-log
bl X Aoveonsk T AGavaoeK
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Incident energy Incident energy
Reaction Q-Value
K39(He3,a)K38 7499.99 keV
K39(He3,p+t)K38 -12313.87 keV
K39(He3,n+He3)K38 -13077.63 keV
K39(He3,2d)K38 -16346.54 keV
K39(He3,n+p+d)K38 -18571.10 keV
K39(He3,2n+2p)K38 -20795.67 keV
June 2012 Incident helions




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)

MT102 (*He,y) >>

K39 (®*He,2a) lin-log
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1 MeV 25 MeV 5MeV 10 Mev 25 MeV 50 MeV " 100 Mev 1 MeV 25 MeV 5 MeV 10 Mev 25 MeV 50 MeV " 100 MeV
Incident energy Incident energy
Reaction Q-Value Reaction Q-Value
K39(He3,2a0)CI34 714.15 keV K39(He3,n+p+t+He3)CI34 -39677.32 keV
K39(He3,p+t+a)Cl34 -19099.71 keV K39(He3,2n+2He3)CI34 -40441.08 keV
K39(He3,n+He3+a)Cl34 -19863.46 keV K39(He3,p+2d+t)CI34 -42946.23 keV
K39(He3,2d+a)CI34 -23132.37 keV K39(He3,n+2d+He3)CI34 -43709.99 keV
K39(He3,n+p+d+a)Cl34 -25356.94 keV K39(He3,n+2p+d+t)CI34 -45170.80 keV
K39(He3,2n+2p+a)Cl34 -27581.51 keV K39(He3,2n+p+d+He3)CI34 -45934.56 keV
K39(He3,d+t+He3)CI34 -37452.76 keV K39(He3,4d)CI34 -46978.90 keV
K39(He3,2p+2t)CI34 -38913.57 keV K39(He3,2n+3p+t)CI34 -47395.37 keV
June 2012 Incident helions




OECD NEA Data Bank

JANIS Book

<< 14-Si-28

19-K-41

21-Sc-45 >>

<< MT108 (®*He,2qa)

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

MT102 (*He,y) >>

K41 (*He,y) log-log

K41 (*He,y) lin-log
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Incident energy Incident energy
Reaction Q-Value
K41(He3,y)Sc44 17188.24 keV
June 2012 Incident helions




OECD NEA Data Bank JANIS Book

<< 19-K-41 21-Sc-45 31-Ga-71 >>
<< MT102 (*He,y) MT102 (°*He,y) or MT5 (V48 production) MT22 (*He,n+a) >>
Sc45 (*He,y) log-log Sc45 (*He,y) lin-log
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Incident energy Incident energy
Reaction Q-Value
Sc45(He3,y)V48 18338.81 keV

June 2012 Incident helions




OECD NEA Data Bank

JANIS Book

<< 9-F-19

23-V-51

27-Co-59 >>

<< MT102 (*He,y)

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

MT16 (*He,2n) >>

X A0295.004
1bt+
100 mb+
10 mbt+
1mbt+
100 pb
10 b+
bt
0.1 pb+
0.01 bt
0.001 bt
1E-4 ub+
1E-5ubt
1E-6 pb1
1E-7 ub+
1E-8 ub+
1E-9 b
1E-10 pb+
1E-11 b+
1E-12 pb+
1E-13 pb+
1E-14 b+
1E-15 pb

Cross section

V51 (®*He,n+a) log-log

Cross section

1MeV

2.5 MeV 5MeV 10 MeV 25 MeV

Incident energy

50 MeV

" 100 Mev

V51 (®*He,n+a) lin-log

X A0295.004
400 mb-

300 mb+

200 mb

100 mb

Ob

1 MeV

2.5 MeV

5MeV 10 MeV 25 MeV 50 MeV

Incident energy

" 100 Mev

Reaction

Q-Value

V51(He3,n+a)V49

190.48 keV

V51(He3,d+t)V49

-17398.81 keV

V51(He3,n+p+t)V49

-19623.38 keV

V51(He3,2n+He3)V49

-20387.13 keV

V51(He3,n+2d)V49

-23656.05 keV

V51(He3,2n+p+d)V49

-25880.61 keV

V51(He3,3n+2p)V49

-28105.18 keV

June 2012
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JANIS Book

<< 13-Al-27

24-Cr-50

25-Mn-55 >>

<< MT22 (*He,n+q)

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

MT4 (®*He,n) >>

Cr50 (*He,2n) lin-log

"""" TENDL-2011 i ------ TENDL-2011 i
X B0138.003 X B0138.003
1.2 mb+
1mbt X y
I 11mbt
500 g x b
1mbt+
100 b+ 900 ub+
50 ubt * 800 bt
700 bt
5 s
£ 10pbt 2
H — 8 600pbt
@ ST 2 *
o o
S S 500 bt
400 bt
1pbt .
05 b 300 pb+
200 b+
04wt 100 b+
0.05 b+
p 0 b L S S S S S ol LT T EP PP ——
: : i : : it 100y : : T : : iy
1 MeV 2.5MeV 5 MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5 MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Cr50(He3,2n)Feb51 -11248.92 keV
June 2012 Incident helions
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JANIS Book

<< 14-Si-28

25-Mn-55

27-Co-59 >>

<< MT16 (*He,2n)

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

MT16 (*He,2n) >>

Mn55 (*He,n) log-log

Mn55 (*He,n) lin-log

,,,,,, TENDL-2011] - TENDL-2011]
1 b, X B0178.004.1 200 mb’ X B0178.004.1
100 mb =X )
o el ¥ 180 mb+ x
10 mb+ x ------ x X x xXX *
1mb 160 mb+
100 pb+
140 mb+ %
10pbt
1ubt R 120 mbt
5 01ppt 5 f
2 B 100mbt ’
b 0.01pbt 3
3 1]
g H
S 0001 bt S gombt %
1E4 pb+ «
60 mb-
1E-5 ub+
1E-6 bt 40mbt ¥
1E7 pbt <
20 mbt o
1E-8 bt L
1E9 b/ S N N e S S
1E10 pbf
1 MeV 2.5 MeV 5 MeV 10 Mev 25 MeV 50 MeV " 100 eV 1 MeV 2.5 MeV 5MeV " 10Mev 25 MeV 50 MeV " 100 Mev
Incident energy Incident energy
Reaction Q-Value
Mn55(He3,n)Co57 8493.50 keV
June 2012 Incident helions
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<< 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) log-log Mn55 (*He,2n) lin-log
1) p— Zon T T T T rrrrrrrere ‘ T T rrrrrrrorry — 31 [ o] ‘ ‘
. imm o s
100 mb1- R )
7 T 120 mb <
L B ;
10 mb+ 110 mb+ i
. 100 mb i
100 yb 90 mb+ |
. T 80 mbt i
10 pbt : '
s I 5 7ombt
g Ty il *v
» i w 60mbT i by
§ otwl g 1 "
o N © sombt
0.01por 40 mbt- Lo
0.001 po 30 mb- + “\‘ -
1E-4pbt 20mbt | o
10 mb+ i %
1E5 bt
r Ob . o S SRR U
1E-6 ub1
| | | | | | | | 0mbt ! ! ! ! ! ! ! !
1MeV 2.5MeV 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
Mn55(He3,2n)Co56 -2882.62 keV

June 2012 Incident helions
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25-Mn-55 29-Cu-65 >>
MT17 (*He,3n) or MT5 (Co55 production) MT111 (®*He,2p) >>

<< MT16 (*He,2n)

Mn55 (*He,3n) log-log

50mb{ % sotracond 28mb T o
26 mbt+
10 mbt 24mb
5mb+ 22 mbt
;‘ 20 mb+
Tmbr 18mbt-
500 ub-+ 16mbd-
s s
z £ 14mbt
@ &
g 100pbr g 12mbt
° et ° 10 mb
mb+-
8 mb+
10 ub+
6mb
S5ubr
4mbt
2mbt
Tpbt+
05ubt L S O = S O |
1 1 1 I -2 mb" 1 1 1 1 1
1 MeV 2.5MeV 5MeV 10 MeV 1MeV 5 MeV 10 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Mn55(He3,3n)Co55 -12965.74 keV
June 2012 Incident helions
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<< 13-Al-27

25-Mn-55

27-Co-59 >>

<< MT17 (*He,3n)

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

MT16 (*He,2n) >>

Mn55 (*He,2p) log-log

100 mb+ Y x
10 mb+
1mb+
100 pb+
10 ub+
1pbt+
0.1 pb+
0.01 ub

0.001 b+

Cross section

1E-4 pb+
1E-5 pb+
1E-6 pb
1E-7 pbt
1E-8 ub+
1E-9 pb+

1E-10 pbt

LI F TR

Cross section

1MeV 2.5 MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

Mn55 (*He,2p) lin-log

60 mb TENDL-2011
X B0178.007

50 mbt
40 mb+
30 mb+
20 mb+
10 mb+

0b

1 MeV

2.5MeV

5MeV 10 MeV 25 MeV 50 MeV 100 MeV

Incident energy

Reaction

Q-Value

Mn55(He3,2p)Mn56

-447.63 keV

June 2012

Incident helions
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<< 25-Mn-55

26-Fe-54

27-Co-59 >>

<< MT111 (®*He,2p) MT16 (*He,2n) or MT5 (Ni55 production)

MT4 (®*He,n) >>

Fe54 (3He,2n) |og_|og
25 mb—M

1mb+
500 pb-+

250 bt
100 pb+
50 ub+

25 bt

Cross section

10 ub+
5ubr
25pbt
1ubt

0.5 pbt

Cross section

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

Incident energy

Fe54 (*He,2n) lin-log

"""" TENDL-2011
X B0138.002
2 mb+

1mbt+

0b

1 MeV 2.5MeV 5MeV 10 MeV 25 MeV

Incident energy

50 MeV

100 MoV

Reaction

Q-Value

Fe54(He3,2n)Ni55

-12127.92 keV

June 2012

Incident helions
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JANIS Book

<< 25-Mn-55

27-Co-59

29-Cu-63 >>

<< MT16 (*He,2n)

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

MT16 (*He,2n) >>

Co59 (*He,n) log-log

Co59 (*He,n) lin-log

to0mo{ e o[ e
> E1961.008 > E1961.008
omb & Eoson At T 3 s :
®  D0654.006.2 T - s ®  D0654.006.2 .
1mb{ ® E1920.003 e e = 9mbq X E1929.003
X E1370.002 Sk X E1370.002
-+ D4158.005.1 o -+  D4158.005.1
100 pb+ — o
8 mbt ® .
10 ub 1 g = ® v
---- x B
Tubt 7mbt " P —
* v
0.1pbt " .
6mb 7
c 00Tpbt c o'
8 8 =
£ kil 1 x
@ 0.001 pb+ 3 5mb = =
2 ? i
o 1E4pbt o an
(5} O 4mbt * + * 8
s
1E-5ubt+ e
1E-6 pbt 3mb+ i -
1ET bt .
2mbt >
1E-8 bt
- -]
1E9pbt 1mb za
g s x
1E-10 b/ i
R e E I
1E-11 pb
1MeV 2.5MeV 5MeV 10 MeV 100 MeV 1 MeV 2.5 MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Co59(He3,n)Cub1 6615.10 keV
June 2012 Incident helions
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<< 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) log-log

Co59 (*He,2n) lin-log

,,,,,, TENDL-2011] | - TENDL-2011]
® E1370.003 ® E1370.003
X D0654.005 140mb{ ® Dposs4.005
X D4158.004.2 X D4158.004.2 x
100mbq{ + E1929.002 o e 4 E1929.002
n L . 130 mb
e ¥ +,
+ B + 4
. 120 mb+ ¢
+ @+t
10 mb+ . LR ol ‘.
i % Fe 110 mb+ ¥
Tmbt 100 mb- o
90 mbt Tt
N
100 bt . *
c L c 80 mb+ a
2 k]
° kil *
@ @ 70mbt
; 10 Wbt ; N
4 I S 60mbt xf
[} 3] iy .
TubT 50 mb-+ ! bt
F ",l +
40 mb+ ® 4 +
0.1 bt } X
L 30 mb+ o
+ ° t,
0.01 bt 20 mb+ L
L " o+t
10 mb+ ®ogty
x @ +h ++++ +
0.001 bt 1 L 4 S S s EEEE SO
I H I I I I I I -10mb I I I I I I I I
1MeV 2.5 MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Co59(He3,2n)Cu60 -5095.72 keV
June 2012 Incident helions




OECD NEA Data Bank 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+a) >>

Co59 (*He,n+a) log-log Co59 (*He,n+a) lin-log
10b, rrrrrr TENDL»ZOll‘ i i i I A R R i i i i i A I A I N | N [ TENDL-ZOll‘ I i i N N A R i i I

X E1370.005 X E1370.005
1pd_+  A0602.006 4 A0602.006

100 mb+ e
10mbak T st 400 mb+
1mbr+
100 pb+
10+
1ubt 300 mbt+ j
0.1 bt i 1
0.01 pbt
0.001 pbt-
1E4 bt
1E5 b+
1E6 b+
1E7 ot
1E8 b+
B9+
1E10 ot
1E11 ot j S
1E-12 bt s o e
1E-13 b 0b i
1E14 ot ;

200 mb—+

Cross section
Cross section
+

100 mb+ z

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

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

June 2012 Incident helions
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JANIS Book

27-Co-59

47-Ag-107 >>

<< MT22 (*He,n+q)

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

MT111 (*He,2p) >>

Co59 (*He,2n+a) lin-log

1o mma o )
100 mbf P DB AN
10mb lx'"‘{x’
1 mbf
100 ubf
10ubr 100 mb-+
§ Ty s
% 0.1pb g
5 001 pb 5
0.001 pb-
1E-4 bt
1E-5 pbf
1E-6 b /
1E7 bt 0b R
1E-8 pb+ + : — + ¢ ¢ ¢ ¢ ¢ + : : + + t
1MeV 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
Co59(He3,2n+a)Co56 -9825.33 keV
Co59(He3,2t)Co56 -21157.40 keV
Co59(He3,n+d+t)Co56 -27414.63 keV
Co59(He3,2n+p+t)Co56 -29639.20 keV
Co59(He3,3n+He3)Co56 -30402.95 keV
Co59(He3,2n+2d)Co56 -33671.86 keV
Co59(He3,3n+p+d)Co56 -35896.43 keV
Co59(He3,4n+2p)Co56 -38120.99 keV

June 2012
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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) log-log

Co59 (*He,2p) lin-log

1b4-- TENDL-2011*| e TENDL-2011 *
E1370.007 100 mb E1370.007
+ A0602.004 + A0602.004
100 mb-F
* + o+ + 4 + s
10 mbt+ + 90 mb
Tmb 80 mb+
100 pb+ -
T 70mbt >
10 b+
b 60 mb-+
§ Ofwor s .
K] T 50 mbt
8 001t 3 .,
S 0001 pb+ G 40mbt
i
1E-4 ub+
30 mbt +
1E-5 ubt +
1
1E-6 b 20 mb+ +
"
1E-7 ubt+
10 mb+
1E-8 ubt+
1E9pbt ] e e R N B B e e e e o o B
1E-10 b :
1 MeV 25MeV 5 MeV 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
Co59(He3,2p)Co60 -226.13 keV
June 2012 Incident helions
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27-Co-59

<< MT111 (®*He,2p)

MT190 (*He,2n+2p) or MT5 (Co58 production)

MT197 (*He,3p) >>

Co59 (*He,2n+2p) log-log

10b4---- TENDL-2011 *
X E1370.004

1bt+
100 mb+

10mbt P LR e S

1mb+
100 b+
10 b+
1ubt

0.1 b+
0.01 pbt
0.001 pb+

Cross section

1E4 bt
1E5 b+
1E6 bt
1E7 ot
1E-8 ub+
1E9 b+ ‘
1E-10 pbt
1E-11 pb
1E12 b

Cross section

1MeV 2.5 MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV 100 MeV

Co59 (*He,2n+2p) lin-log

rrrrrr TENDL-2011 *
X E1370.004

400 mb—+

300 mb+

200 mb

100 mb1

Ob

1 MeV

2.5 MeV

5MeV

10 MeV

Incident energy

25 MeV

50 MeV

" 100 Mev

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

June 2012

Incident helions




OECD NEA Data Bank JANIS Book

<< 13-Al-27 27-Co-59 29-Cu-65 >>
<< MT190 (*He,2n+2p) MT197 (*He,3p) or MT5 (Fe59 production) MT4 (*He,n) >>

Co59 (*He,3p) log-log Co59 (*He,3p) lin-log
10mbl x_ Aoeozo0s Smb T evroos

1mbt

100 bt 7 | e s
100t
bt 2mbt
0.1ub+

0.01 bt

Cross section
Cross section

0.001 pb+
1E-4 ubt+ 1 mb+
1E-5 pbt
1E-6 ub+
1E-7 pbt

1E-8 ub+

0b

1E-9 b+

1MeV 2.5 MeV 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
Co59(He3,3p)Fe59 -8501.00 keV

June 2012 Incident helions
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JANIS Book

<< 27-Co-59

29-Cu-63

29-Cu-65 >>

<< MT197 (*He,3p)

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

MT16 (*He,2n) >>

Cu63 (*He,n) log-log

Cu63 (*He,n) lin-log

100 mb* rrrrrr TENDL-2011 i 10 mb* rrrrrr TENDL-2011 i
X A0347.006.1 X A0347.006.1
B0079.003 B0079.003
10 mb’ i A0347.005.1 ,1 I 5+ b i A0347.005.1 x
< LR L ] 9mb+F
1mbt ot T —— .
100 pb+ 8mb+
10 yb+ .
mb+
1ub+ + T
0.1 ubt 6mb+ .
5 001wt s e
5 3 5mbt+ B+ x
3 8 x
g 00014bT 2 H
8 & 4mf =
G 1E4pbt G m
=
1E-5ubt+ smo "
1E-6 ub+ .
1ET ot 2mbT
1E-8 b Tmbt 1 .
1EQpbt
S e e
1E-10 b
1E-11 pb i t t } t t t } t t t t t t t t t
1 MeV 25 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
Cu63(He3,n)Gab5 3937.60 keV
June 2012 Incident helions
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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) log-log

Cu63 (*He,2n) lin-log

,,,,,, TENDL-2011] | - TENDL-2011] |
X A0347.006.3 X A0347.006.3
100 mb, + A0347.005.2 + A0347.005.2
50 mb-t s 70 mb
* ) x +
fomb e 60 mbt
5mbt +
. +
fmb 50 mbt —
500 ub x
H § 4ombt ry +
@ 100pbt 2
] o 0
@ 50ubt 2
o o
(3] o 30mbt
10ub M
SubT 20mbt X
.
1pbt g
r +
05 bt 10mb - .
0.1pbt Y O 100 = S S M=
0.05 b+
1 MeV 25 MeV 5 MeV " 10Mev 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(He3,2n)Ga64 -7956.62 keV
June 2012 Incident helions




OECD NEA Data Bank

JANIS Book

<< 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) log-log

rrrrrr TENDL-2011

Cu63 (*He,n+a) lin-log

280 mbH ------ TENDL-2011|
10 % Toioes B et
100 bi' + A0347.006.5( L 260 mbf + A0347.006.5
10mbt T g%“’ 240 mb+
1mbt 220 mb-+
100 b 200 mbt
| 180 mb-
1pbt+
160 mb+
< O1pbt -
=§ 001 bt «;; 140 mb
g 0.001 b+ g 120 mb+
° 4wt ® soomb] ;
1E-5 ub+ 80 mb- —— ’(,,,
1E-6 pb T +® /
1E-7 pb+ 60 mb- +§:: ‘/,
1E-8 pb+ 40 mb+ ] b x@)ﬁ?g,.
1E-9 b+ 20 mb+ =
1E10pbt 0b 1
1E-11 pb | | | | | | | | 20mb | | | | | | | |
1 MeV 2.5 MeV 5 MeV " 10Mev 25 MeV 50 MeV 100 MeV 1 MeV 2.5 MeV 5MeV " 10Mev 25 MeV 50 MeV " 100 Mev
Incident energy Incident energy
Reaction Q-Value
Cu63(He3,n+a)Cub1 839.08 keV
Cu63(He3,d+t)Cub1 -16750.21 keV
Cu63(He3,n+p+t)Cub1 -18974.78 keV
Cu63(He3,2n+He3)Cub1 -19738.53 keV
Cu63(He3,n+2d)Cub1 -23007.45 keV
Cu63(He3,2n+p+d)Cub1 -25232.01 keV
Cu63(He3,3n+2p)Cub1 -27456.58 keV
June 2012 Incident helions
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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) lin-log

R 120mb] - Tovoaon]
100mbt e 10 mbt+
10 mb+ 100 mb+
90 mb
1mbt+
I 80 mbt
100 pb
I 70 mb+
£ 10wy £ combt
@ &
g 1ubt % 50 mb-
(5] L 5]
40mbt *,
0.1pbt
30mbt
0.01 pbt
I 20mbt
0.001 bt 10 mb+
1E-4 bt 0b
) i oot ‘ | ) et 0mb i i | i | it
1 MeV 2.5MeV 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 -12498.41 keV
Cu63(He3,2n+d)Zn62 -18755.64 keV
Cu63(He3,3n+p)Zn62 -20980.21 keV
June 2012 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) log-log

100 mb

10mb S

1mb+
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10 b+
1ubt
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0.01 ub

Cross section

0.001 pb+
1E-4 pb+
1E-5 ub+
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1E-7 ubt+
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1E-9 b+

1E-10 pb

Cross section

1MeV 2.5 MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

40 mbt

30 mbt

20 mb

10 mbt+

0b

Cu63 (*He,p) lin-log

1 MeV

2.5MeV

5MeV 10 MeV 25 MeV 50 MeV

Incident energy

100 MoV

Reaction

Q-Value

Cu63(He3,p)Zn65

7974.34 keV

June 2012

Incident helions




OECD NEA Data Bank

JANIS Book

<< 19-K-39

29-Cu-63

29-Cu-65 >>

<< MT103 (*He,p)

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

MT111 (*He,2p) >>

Cu63 (*He,2a) log-log

10bq-—- TENDL-2011 *
X A0347.006.6

100 mb+

1mb+
10 pb:
0.1 pb:
0.001 ub:

1E-5 ub+

Cross section

1E-7 ub:
1E-9 ub:
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1E-15 pb:

1E-17 pbt

1E-19 pb+

1MeV 2.5 MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV

" 100 Mev

Cu63 (*He,20a) lin-log

rrrrrr TENDL-2011 *
X A0347.006.6

100 mb

Cross section

0b —ntezzz X

1 MeV 2.5 MeV 5MeV 10 MeV

Incident energy

50 MeV

" 100 Mev

Reaction

Q-Value

Reaction

Q-Value

Cu63(He3,2a)Co58

4347.78 keV

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

-36043.69 keV

Cu63(He3,p+t+a)Co58

-15466.08 keV

Cu63(He3,2n+2He3)Co58

-36807.45 keV

Cub63(He3,n+He3+a)Co58

-16229.83 keV

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

-39312.60 keV

Cu63(He3,2d+a)Co58 -19498.74 keV Cu63(He3,n+2d+He3)Co58 -40076.36 keV
Cu63(He3,n+p+d+a)Co58 -21723.31 keV Cu63(He3,n+2p+d+t)Co58 -41537.17 keV
Cu63(He3,2n+2p+a)Co58 -23947.88 keV| Cu63(He3,2n+p+d+He3)Co58 -42300.93 keV
Cu63(He3,d+t+He3)Co58 -33819.13 keV Cu63(He3,4d)Co58 -43345.27 keV

Cu63(He3,2p+2t)Co58 -35279.94 keV Cu63(He3,2n+3p+t)Co58 -43761.74 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)

MT4 (®*He,n) >>

Cu63 (*He,2p) log-log

Cu63 (*He,2p) lin-log
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1 MeV 2.5 MeV 5 MeV 10 MeV 25 MeV 50 MeV/ 100 MeV 1 MeV 25MeV 5 MeV 10 MeV 25 MeV 50 MeV/ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Cu63(He3,2p)Cub4 197.97 keV
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<< 29-Cu-63

29-Cu-65

30-Zn-64 >>

<< MT111 (®*He,2p)

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

MT16 (*He,2n) >>

Cub65 (*He,n) log-log

Cub65 (*He,n) lin-log
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1 MeV 2.5MeV 5MeV 10 MeV 100 MeV 1 MeV 2.5MeV 5MeV 10 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Cu65(He3,n)Gab7 6475.90 keV
June 2012 Incident helions
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JANIS Book

<< 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) log-log

rrrrrr TENDL-2011
A A0347.002.2
%  B0079.005
®  A0319.034
X B0154.003 ﬁj'&ﬂf‘*ﬁ*g@ N
P e

100 mb A0347.010.2
T0120.019

'S
B,
L

S
/ Srola
/ . &te 4 a
*#* . Aa
/ - 8y

10mbt b
1mb *
100 bt

10 ub+

Tpb

0.1 b

Cross section

0.01 pb+

0.001 pb |

1E-4 pb 1

1E-5 b

1E-6 pb -

1E-7 b

1E-8 bt

Cross section

10 MeV 25 MeV 50 MeV

Incident energy

1MeV 2.5MeV 5MeV

100 Mev

Cu65 (*He,2n) lin-log

400 mb-|

TENDL-2011

A0347.002.2
B0079.005
A0319.034
B0154.003
A0347.010.2
T0120.019

300 mb+

200 mb

100 mb

Ob
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Incident energy

Reaction

Q-Value

Cu65(He3,2n)Ga66

-4751.12 keV

June 2012
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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) log-log

rrrrrr TENDL-2011

Cu65 (*He,3n) lin-log
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1 MeV 25MeV 5 MeV " 10Mev 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
Cu65(He3,3n)Gab5 -13889.24 keV
June 2012 Incident helions
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JANIS Book

29-Cu-65

33-As-75 >>

<< MT17 (*He,3n)

MT37 (*He,4n) or MT5 (Ga64 production)

MT108 (*He,2a) >>

Cu65 (*He,4n) log-log

Cu65 (*He,4n) lin-log

rrrrrr TENDL-2011 i ------ TENDL-2011 i
X A0347.002.4 X A0347.002.4
9 mb-
10 mb+
8mbT
1mbt
T Tmbt
100 pbt
T 6 mb
5 5 smot
° T kil
] ]
3 1]
: Tubr g ambr
5] I 5]
3mb+
0.1pbt
1 2mbT
0.01pbt
+ 1mbt+
0.001 pb 1 L L 0 e oSS Y
1MeV 25 MeV 5 MeV ‘ 10 l{/leV 25 Mev 50 MeV 100 MeV 1MeV 25 MeV 5 h)IeV ‘ 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Cu65(He3,4n)Gab4 -25783.45 keV
June 2012 Incident helions




OECD NEA Data Bank JANIS Book
<< 29-Cu-63 29-Cu-65
<< MT37 (*He,4n) MT108 (*He,2a) or MT5 (Co60 production) MT197 (°*He,3p) >>
Cu65 (*He,2a) log-log Cu65 (*He,2a) lin-log
O EEREARNIN R f3mb] % Mo MEAAR I
ombr———————— e 12 mb+
1mbt+
100 pb 11 mbt
10ubT 10mbt
1ubt
0.1 b 9Imb+
0.01 b+ 8mb+
0.001 b+
-.g 1E-4 pb+ g 7mb+
4 1ESubT 5 embt
§ 1E-6 ubt §
5mb—t+
1E-7 pbt
1E-8 bt 4mbt
1E-9 b+ .|
1E-10 b
1E-11 ub+ 2mb+
1E-12 pb+ b
1E-13 b+
1E-14 pbt b e
1E-15 pb+ ] ; ] ] ] ] ] ] Ambt ‘ ‘ ‘ ‘ ‘ ‘ ‘
1 MeV 25 Mev 5MeV 10 Mev 25 MeV 50 Mev ‘ 100 MeV 1 MeV 25 MeV 5 I\)IeV 10 MeV 25 MeV 50 Mev ‘ 100 MeV
Incident energy Incident energy
Reaction Q-Value Reaction Q-Value
Cub5(He3,2a)Co60 4466.68 keV Cub5(He3,n+p+t+He3)Co60 -35924.79 keV
Cub5(He3,p+t+a)Co60 -15347.18 keV Cub5(He3,2n+2He3)Co60 -36688.55 keV
Cub5(He3,n+He3+a)Co60 -16110.93 keV Cub5(He3,p+2d+t)Co60 -39193.70 keV
Cu65(He3,2d+a)Co60 -19379.84 keV Cub65(He3,n+2d+He3)Co60 -39957.46 keV
Cub5(He3,n+p+d+a)Co60 -21604.41 keV Cu65(He3,n+2p+d+t)Co60 -41418.27 keV
Cub5(He3,2n+2p+a)Co60 -23828.98 keV| Cub5(He3,2n+p+d+He3)Co60 -42182.03 keV
Cub5(He3,d+t+He3)Co60 -33700.23 keV Cub65(He3,4d)Co60 -43226.37 keV
Cub5(He3,2p+2t)Co60 -35161.04 keV Cu65(He3,2n+3p+t)Co60 -43642.84 keV
June 2012 Incident helions




OECD NEA Data Bank JANIS Book

<< 27-Co-59 29-Cu-65 30-Zn-64 >>
<< MT108 (*He,20a) MT197 (*He,3p) or MT5 (Ni65 production) MT4 (*He,n) >>

Cu65 (*He,3p) log-log Cu65 (*He,3p) lin-log
Bt - 1 v i s Y A [ mea T TTTTTTITTT T 710
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0.01 b
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0.001 pb+
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1E-7 ub1
I 0b

1E-8 ub1

1MeV 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
Cub5(He3,3p)Ni65 -9073.30 keV

June 2012 Incident helions
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JANIS Book

<< 29-Cu-65

30-Zn-64

31-Ga-69 >>

<< MT197 (*He,3p)

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

MT22 (*He,n+a) >>

Zn64 (*He,n) log-log

rrrrrr TENDL-2011

Zn64 (*He,n) lin-log

rrrrrr TENDL-2011 i
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& 000Ty o embt
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4mbt .
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3mb+
1E-7 bt x N
1E8 bt 2mb +
¥
1E-9ubt 1 mb-
1E-10 b1 ) L P 0 S S = S S
1E-11 pb+ i -Imb+
1MeV 25 MeV 5 l\)leV 10 Mev 25 MeV 50 Mev ‘ 100 MeV 1 MeV 25 MeV 5 I\)IeV ‘ 10 MeV 25 MeV 50 Mev ‘ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Zn64(He3,n)Ge66 2476.30 keV
June 2012 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) log-log Zn64 (*He,n+a) lin-log
pof s meanll [ T [T | R EEEARRAN | ket e i R AR A ‘ |
100 mb - Ll e — 130 mb+
Tmb-- l 110mbt
100wy 100 mb+
10 b+ y
1t 90 mb+
0.1 b 80 mb-t
§ 001wt : £ qomol
g 0.001 pb g soml
§ 1E4pbt 5
1E5 b 50 mb+
1E-6 bt 40 mbt
1E-7 ub+ : 30 mb+
1E-8 ub+ 20mbL
1E-9 b+
1E-10 pb+ : 10mb
1E-11 pbt 0b
1E-12 ub+ -10mb+
1 MeV 2.5;\/IeV 5hAeV : 10|QAeV 25’:/IeV SORAeV : 100}WeV 1 MeV 2.5;\/IeV 5h}IeV : 1011/|eV 25Ii/|eV SOIiAeV : 100;\4eV
Incident energy Incident energy
Reaction Q-Value
Zn64(He3,n+a)Zn62 -397.62 keV
Zn64(He3,d+t)Zn62 -17986.91 keV
Zn64(He3,n+p+t)Zn62 -20211.48 keV
Zn64(He3,2n+He3)Zn62 -20975.23 keV
Zn64(He3,n+2d)Zn62 -24244 .15 keV
Zn64(He3,2n+p+d)Zn62 -26468.71 keV
Zn64(He3,3n+2p)Zn62 -28693.28 keV

June 2012 Incident helions




OECD NEA Data Bank JANIS Book

<< 29-Cu-63 30-Zn-64 74-W-186 >>
<< MT22 (*He,n+a) MT103 (*He,p) or MT5 (Ga66 production) MT107 (*He,a) >>
Zn64 (*He,p) log-log Zn64 (*He,p) lin-log
x :;Nf;»ozlouu 60 mb- >< l?:f;-t)zlol)m
100 mb’ R0041.002 R0041.002
S »( *Xx 55 mb+
1mb+ 7, 50 mb+
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1ubt
35 mb+
5 0.1 pbt 5 x
g T 30mbt
2 001pbt 3
5 0001 pbt g mmy L
1E4 bt 20mbe
1E-5 ub+ 15 mb-
1E-6 ub+
10 mb+
1ET bt
5mb+
1E-8 ub+
1E9 bt 0b e
1EA0 DT i i o i ) : i S mb i i : | | | : i
1 MeV 2.5 MeV 5 MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5 MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Zn64(He3,p)Ga66 5362.64 keV

June 2012 Incident helions
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JANIS Book

<< 19-K-39

30-Zn-64

31-Ga-69 >>

<< MT1083 (*He,p)

MT107 (*He,a) or MT5 (Zn63 production)

MT111 (*He,2p) >>

Zn64 (*He,a) log-log

Zn64 (*He,a) lin-log
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1 bﬂ X el N I N i B O N 650 mbi’ X R0041.003
100 mb+ ‘ 600 mb
10 mb- i 550 mb-
1mbt+
500 mb+
100 pb+
10 pb+ 450 mb
1pbt+ 400 mb+
§ Ol S 30mbl
g oot bt g
@ 2 300 mb+
& 0001 bt 5
tE4yt 250 mb+
1E-5 b+ 200 mb1
1E-6 b 150 mb+ x
BTt 100 mb
1E-8 ub+
50 mb
w101 T 0 1! "+ 4
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1 MeV 2.5 MeV 5 MeV " 10Mev 25 MeV 50 MeV 100 MeV 1 MeV 2.5 MeV 5MeV " 10Mev 25 MeV 50 MeV " 100 Mev
Incident energy Incident energy
Reaction Q-Value
Zn64(He3,0)Zn63 8715.70 keV
Zn64(He3,p+t)Zn63 -11098.16 keV
Zn64(He3,n+He3)Zn63 -11861.92 keV
Zn64(He3,2d)Zn63 -15130.83 keV
Zn64(He3,n+p+d)Zn63 -17355.39 keV
Zn64(He3,2n+2p)Zn63 -19579.96 keV
June 2012 Incident helions
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JANIS Book

<< 29-Cu-63

30-Zn-64

30-Zn-68 >>

<< MT107 (*He,q)

MT111 (*He,2p) or MT5 (Zn65 production)

MT197 (*He,3p) >>

Zn64 (*He,2p) log-log

rrrrrr TENDL-2011
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Reaction

Q-Value

Zn64(He3,2p)Zn65

261.27 keV

June 2012

Incident helions
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<< 29-Cu-65

30-Zn-64

<< MT111 (®*He,2p)

MT197 (*He,3p) or MT5 (Cu64 production)

MT16 (*He,2n) >>

Zn64 (*He,3p) log-log

Zn64 (*He,3p) lin-log

,,,,,, TENDL-2011] - TENDL-2011]
100 mb, X R0041.009 24 mb’ X R0041.009
omb T e 22 mb+
1mbt+
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1E-9 ub+ o+t s L L peeeeesseeeeen
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1 MeV 2.5MeV 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
Zn64(He3,3p)Cub4 -7515.10 keV
June 2012 Incident helions




OECD NEA Data Bank JANIS Book
<< 29-Cu-65 30-Zn-66 30-Zn-68 >>
<< MT197 (*He,3p) MT16 (*He,2n) or MT5 (Ge67 production) MT28 (*He,n+p) >>

Zn66 (*He,2n) log-log

Zn66 (*He,2n) lin-log

rrrrrr TENDL-2011 i ------ TENDL-2011 i
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100 mb+
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1 MeV 25 MeV 5MeV " f0Mev 25 MeV 50 MeV " 100 Mev 1 MeV 25 MeV 5 MeV 10 Mev 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Zn66(He3,2n)Geb7 -7452.82 keV
June 2012 Incident helions
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30-Zn-66

34-Se-76 >>

<< MT16 (*He,2n)

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

MT16 (*He,2n) >>

Zn66 (*He,n+p) lin-log
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1 MeV 25 MeV 5MeV 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
Zn66(He3,d)Ga67 -224.21 keV
Zn66(He3,n+p)Ga67 -2448.77 keV
June 2012 Incident helions
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<< 30-Zn-66

30-Zn-68

31-Ga-69 >>

<< MT28 (*He,n+p)

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

MT17 (*He,3n) >>

Zn68 (*He,2n) log-log
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Reaction

Q-Value

Zn68(He3,2n)Ge69

-4118.02 keV
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<< 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) log-log

rrrrrr TENDL-2011 T ------ TENDL-2011 i
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Incident energy Incident energy
Reaction Q-Value
Zn68(He3,3n)Ge68 -12309.94 keV
June 2012 Incident helions
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<< 30-Zn-64

30-Zn-68

31-Ga-71 >>

<< MT17 (*He,3n)

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

MT4 (®*He,n) >>

Zn68 (*He,2p) lin-log

10 mbH------ TENDL-2011 * 1.2mb {7 TENDL-2011 *
Tmb+ s 1.1 mb+
100 pb+ 1 mb+
10pbp 900 pb+
Teor 800 bt
0.1 ub+
v 700 pb+
c 001 le" c
2 £ 600 bt
2 H
@ 0001 pbt ]
3 1]
8 g 500pbT
S 1E-4pb+ o
400 pb+
1E-5 bt
1E6 04 300 pb+
1E7 bt 200 pb+
1E-8 ubT 100 ub-
1E-9 bt P 1S L I I A O O I NN N R
1EA0 DT | — : . } } : 100 pb¢ | : . . } :
1 MeV 2.5 MeV 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
Zn68(He3,2p)Zn69 -1235.93 keV
June 2012 Incident helions




OECD NEA Data Bank JANIS Book

<< 30-Zn-64 31-Ga-69 33-As-75 >>
<< MT111 (®*He,2p) MT4 (*He,n) or MT5 (As71 production) MT16 (*He,2n) >>

Ga69 (*He,n) log-log
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Incident energy Incident energy

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

Reaction Q-Value
Ga69(He3,n)As71 5426.10 keV

June 2012 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) lin-log

500 mb—— tenoLzon| T TTTTTTTO T e [ TENDL-2011 ]
X  F0501.003 130mbq{ x  roso1.003
100 mb %o T 120 mb+
50 mbt ,("
o 110 mb+
10mb o 100 mb+
* 90 mbt
1mbt x 80 mbt
500 ub -
st 5 Tomy
g 8
& 100 b ® g0 mbt i
8 - 8
o O 50mbt x
0o 40mbt
Subt
L 30 mb+ x
Twbr 20mbt -
10 mbt+
0.1 bt 0b S N W —
s | P | | | | | -10mb | | | | | | | I
1 MeV 25 MeV 5MeV 10 MeV 25 MeV/ 50 MeV/ 100 MeV 1 MeV 25MeV 5 MeV 10 MeV 25 MeV 50 MeV/ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Ga69(He3,2n)As70 -6199.22 keV
June 2012 Incident helions
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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) log-log

10b4----- TENDL-2011
X F0501.005

1bt
100 mb+
10mbt o
1mb+
100 b+
10 b+
1ubt
0.1 b+
0.01 ub

Cross section

0.001 pbt+
1E-4 pbt
1E-5 bt
1E-6 bt
1E-T pbt
1E-8 bt
1E-9 pbt
1E-10 wb
1E-11 bt

500 mb+

400 mb—+

300 mb

Cross section

200 mb+

100 mb1

Ob

1MeV 2.5 MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV

" 100 Mev

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

1 MeV 2.5 MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV

" 100 Mev

Reaction

Q-Value

Ga69(He3,n+a)Gab7

1986.88 keV

Gab69(He3,d+t)Ga67

-15602.41 keV

Gab9(He3,n+p+t)Ga67

-17826.98 keV

Gab9(He3,2n+He3)Ga67

-18590.73 keV

Ga69(He3,n+2d)Ga67

-21859.65 keV

Gab9(He3,2n+p+d)Gab7

-24084.21 keV

Gab9(He3,3n+2p)Ga67

-26308.78 keV

June 2012

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) MT16 (*He,2n) >>

Ga69 (°*He,a) log-log

Ga69 (*He,a) lin-log

N N
mt e 260 mb-
1omb e 240mb 1
fmb 20 mbt
100 pbt
200 mb+
o 180 mb
1pb+
s o1l g 160 mb-
% 0.01 pbt ‘fé 140 mb+
§ 0.001 pbt § 120 mb+
1E-4 pb+ 100 mb+
1E-5 by 80mb+
1E6pbT 60 mb+
1B uby 40mbt
1E8 b+ omb—— L
1E-9 pb+
1E-10 b o
—t + + + + + + + 2ombt + + + + + + +
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
Gab9(He3,0)Gab8 10264.60 keV
Gab9(He3,p+t)Gab8 -9549.26 keV
Gab9(He3,n+He3)Gab8 -10313.02 keV
Gab9(He3,2d)Ga68 -13581.93 keV
Gab9(He3,n+p+d)Gab8 -15806.49 keV
Gab9(He3,2n+2p)Ga68 -18031.06 keV
June 2012 Incident helions




OECD NEA Data Bank

JANIS Book

<< 31-Ga-69

31-Ga-71

33-As-75 >>

<< MT107 (*He,q)

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

MT102 (*He,y) >>

Ga71 (*He,2n) log-log

100 mb -
10 mb
1mbt
100 pb
10ub
Tpb

0.1 pbt
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001 b1
0.001 bt
1E4 b
1E5 bt
1E-6 Ub'j
1ET bt
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1E9pbt

300 mb—+

200 mb

Cross section

100 mb1

Ob

1MeV 2.5MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 Mev

Ga71 (®*He,2n) lin-log

1 MeV 2.5 MeV 5MeV

10 MeV

Incident energy

25 MeV

50 MeV 100 MeV

Reaction

Q-Value

Ga71(He3,2n)As72

-3121.62 keV

June 2012

Incident helions
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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) log-log

"""" TENDL-2011
X C0720.005
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0.1 ub
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1E-4pbt

Cross section

1E-5ubt+
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1E-10 pbt

Cross section

100 keV 500 keV 1MeV 5MeV

Incident energy

10 MeV

50 MeV

100 Mev

Ga71 (®*He,y) lin-log

rrrrrr TENDL-2011
X €0720.005

30 pb+

20 bt

10 ub+

Obr

100 keV

500 keV

1MeV

5MeV 10 MeV

Incident energy

50MeV 100 MeV

Reaction

Q-Value

Ga71(He3,y)As74

15651.01 keV

June 2012

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)

MT4 (®*He,n) >>

Ga71 (*He,2p) log-log

100 mb+
10 mb+
1mbt+
100 pb+
10 b+
1ubt+
0.1 pb+
0.01 ub

0.001 b+

Cross section

1E-4 ub+
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1E-6 ub+
1E-7 ubt+
1E-8 ub+
1E-9 b+

1E-10 pbt

1E-11 b

Cross section

1MeV 2.5 MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

rrrrrr TENDL-2011]
50 mb{ X  F0501.008

40 mbt

30 mbt

20 mbt

10 mb+

0b

Ga71 (®*He,2p) lin-log

1 MeV

2.5MeV

5MeV

10 MeV

Incident energy

25 MeV 50MeV 100 MeV

Reaction

Q-Value

Ga71(He3,2p)Ga72

-1197.53 keV

June 2012

Incident helions




OECD NEA Data Bank

JANIS Book

<< 31-Ga-69

33-As-75

34-Se-77 >>

<< MT111 (®*He,2p)

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

MT16 (*He,2n) >>

As75 (®*He,n) log-log

As75 (®*He,n) lin-log

100mb] " Toaororo MMy Daoroan
10 mbt o x
N 10 mbt
1mbt v
N
100 pb+ « 9mb-
10 pb+ 8 mb+
TubT x
0.1 pbt 7mby
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2 k]
B 0.001 bt 5
@ o 5mbt -
g 1E-4 yb+ g
o o
1E-5 bt 4mb x
1E-6 ub+
3mb+
1E-7 pb+
1E-8 ubt+ 2mbt
1E-Qubt
! 1mbt+
1E-10 b
x')“ ,,,,,,,,,,,,,,,
1E41 ot 0b T T T T T T
1E-12 bt — ] . ] ] e b ‘ ‘ ! ‘ ‘ !
1 MeV 2.5 MeV 5 MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5 MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
As75(He3,n)Br77 7062.50 keV
June 2012 Incident helions
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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) log-log

As75 (®*He,2n) lin-log

"""" TENDL-2011 * 280 mb— ------ TENDL-2011 *
1b{ X F0501.009 X F0501.009
T 260 mb+
100 mb+ XXT',/'
L < 240 mb+
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8 I 8
5 5 140mbr
& 1t ]
H] — & 120mb =
S S
0.1pbT x
T 100 mb %
0.01 ub*i 80 mb+
0.001 b+ 60 mb-
40 mbt+ x
1E4 pb+
20 mbt 1
1E-5 pbt . )
L 0 b e e
1E-6 ubii I H I I I I I I I -20 mb" 1 1 1 1 1 1 1
1MeV 2.5 MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
As75(He3,2n)Br76 -3954.82 keV
June 2012 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) >>

500Mb| 'y ovsacos L
N 200 mb+
100 mb 1 R .
[ ’/5(
S0 mb-- 7 180 mb-
10mb+ 4 160 mb-
5mb+ i
140 mb+
1 mbj
5 500 5 120 mb+
£ | 8
@ ® 100 mb+
& 100t 8
o o
50 b+ 80 mb+
10 b 60 mb-+
5ubt+
40 mb+ ;
1ubt
HbT 20 mb+ /
05ubt /
i 0b 2N SN N S N S N e o LA AU SO
0.1 Pb’j
0.05 b t t t t . t t t t -20 mb t t } t t t } t
1 MeV 25 MeV 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
As75(He3,3n)Br75 -13176.14 keV
June 2012 Incident helions
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JANIS Book

<< 29-Cu-65

33-As-75

34-Se-77 >>

<< MT17 (*He,3n) MT37 (*He,4n) or MT5 (Br74 production)

MT16 (*He,2n) >>

As75 (®*He,4n) log-log

5mb+

1mbt
500 pb1

100 pb+
50 pbt

10 Wbt
5ubt+

Cross section

1pbt
05pbt

0.1 bt
0.05 pb

Cross section

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

Incident energy

As75 (®*He,4n) lin-log

3mb+

2mbt

1mb+

0b

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

Incident energy

100 MoV

Reaction

Q-Value

As75(He3,4n)Br74

-25080.45 keV

June 2012

Incident helions




OECD NEA Data Bank JANIS Book

<< 33-As-75 34-Se-76 35-Br-81 >>
<< MT37 (*He,4n) MT16 (*He,2n) or MT5 (Kr77 production) MT17 (*He,3n) >>
Se76 (*He,2n) log-log Se76 (*He,2n) lin-log
o] %t T T T T T ] v | B RN AN A1 N
x*xx B x 400 mb1
100 mb+ : «
10mb} A
+ ! 300 mb+
1mbt
Z 100pb 2200"“’”
5 { 5
10 ub
i 100 mb
1ubt
0.1ubt o« el
T 0b s
1MeV 25 ;\/IeV 5h;IeV ! 10!:/IeV 25 li/IeV 50 &ev ? 1oo;mev 1MeV 25 ;\/IeV 5h}IeV ? 1orinev 25 li/IeV 50 leeV ? 100;\4eV
Incident energy Incident energy
Reaction Q-Value
Se76(He3,2n)Kr77 -6294.12 keV

June 2012 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) log-log Se76 (*He,3n) lin-log
e TTTTIITIIOT T T T TTTTTIT e P [ B e B A1 R R
* x x&
100mb « 160 mo
50 mb+ e ’ i
140 mb-t o
120 mb-+
10mbt
Smbd il 100 mb .
=3 [%3
] H
@ @ 80mb
o o
©  imbt (%)
60 mb-t
500 bt
%
a0mbt <
100 pbt 20 mb+
50 bt F R R
ob B e N SRR S SO 4
1MeV 25MeV 5 Mev " 10Mev 25 Mev 50 Mev " 100 Mev 1MeV 25MeV 5 Mev " 10Mev 25 MeV 50 MeV/ " 100 Mev
Incident energy Incident energy
Reaction Q-Value
Se76(He3,3n)Kr76 -15520.84 keV

June 2012 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) log-log Se76 (*He,n+p) lin-log
b ezl LT T T T TTTTTrrme ‘ o ] ]
1ok I 800 mb-

100 mo} N

10mbt x 700 mb+
1mbt+ ; /
100 pb+ 600 mb+
10 ub+ {
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0.01 pb+
0.001 pb+
1E-4 pbt+
1E-5pubt+
1E-6 pb+ i
1E7 bt 200 mb-+

400 mb—+

Cross section
Cross section

300 mb+

1E-8 ub+ .
1E-9 pb+ Js" 100 mb+
1E-10 pb+ |
1E-11 pbt
1E12 bt

ob * I s o S P R

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
Se76(He3,d)Br77 -221.61 keV
Se76(He3,n+p)Br77 -2446.17 keV

June 2012 Incident helions
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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) log-log

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

10b------ TENDL-2011*| TENDL-2011 *
X A0154.003.6 X A0154.003.6
1 b’j 1b+
100 mb- —
10 mbt
I 800 mb+
1 mbf L
100} 700 mb+
10pbT 600 mb+
£ 5 i
g 1wy 8 so0mot
& 0tuby 3 i
© © 400mbt
001 b L
0.001 pb+ 300 mb
1E-4 b1 200 mb+
1E-5 b+ I
T 100 mb+-
1E6 bt
L T ...,
1E7 b
+ ' — ; ; ; ; ' 100 mb ; ; ; ; ; ; ; ;
1 MeV 25 MeV 5 MeV 10 MeV 25 MeV 50 MeV/ 100 MeV 1 MeV 2.5MeV 5 MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Se76(He3,t)Br76 -4981.69 keV
Se76(He3,n+d)Br76 -11238.92 keV
Se76(He3,2n+p)Br76 -13463.49 keV
June 2012 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) log-log

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

1pl X Rotsaooas 400mb] x  Aotssoons
100 mb+-
F %
10 mb 4
I 300 mbt
1mb+
100 pb+-
s §
g 10 pb,i g 200 mb+
8 1 ub’i 8
0.1ubt
100 mb+
0.01 bt
0.001 pbt
1E4 pbt L
3 0b
1E-5 ub+ ] ] ] ] : ] ] ] ] | | | | | | |
1 MeV 25 MeV 5 MeV " 10 Mev 25MeV 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
Se76(He3,n+t)Br75 -14203.01 keV
Se76(He3,2n+d)Br75 -20460.24 keV
Se76(He3,3n+p)Br75 -22684.81 keV
June 2012 Incident helions




OECD NEA Data Bank JANIS Book

<< 31-Ga-69 34-Se-76 40-Zr-90 >>
<< MT42 (*He,3n+p) MT107 (*He,a) or MT5 (Se75 production) MT4 (*He,n) >>
Se76 (°*He,a) log-log Se76 (*He,a) lin-log
10b7 """" TENDL-2011 i i i i i i = i i i i i i i = e TENDL-2011 i I i i i i IRREERRRRE i i
1b,, X A0154.007 300 mb’ X A0154.007
100 mb-t e
10 mb+ e X
1mbt 4
100 pb-t
10 bt F
1t 200 mb-
0.1 pb+
§ 00ty s
§ 0.001 pb §
§ 1E-4 pbt g
1E5 bt
100 mb-+
1E-6 bt
1ETpbt
1E-8 bt
1EQ bt
1E-10 pb j /
1E-1 bt
i 0b
1E-12 bt
1E-13 b — : o : : e : : s : : p
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
Se76(He3,a)Se75 9423.20 keV
Se76(He3,p+t)Se75 -10390.66 keV
Se76(He3,n+He3)Se75 -11154.42 keV
Se76(He3,2d)Se75 -14423.33 keV
Se76(He3,n+p+d)Se75 -16647.89 keV
Se76(He3,2n+2p)Se75 -18872.46 keV

June 2012 Incident helions




OECD NEA Data Bank JANIS Book

<< 33-As-75 34-Se-77 41-Nb-93 >>
<< MT107 (®*He,a) MT4 (*He,n) or MT5 (Kr79 production) MT17 (*He,3n) >>

Se77 (*He,n) log-log Se77 (*He,n) lin-log

1b7 rrrrrr TENDL-2011 * T i i i e T T T T T T T e TENDL-2011 * i i i i T T T i i
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1E-1 pbt ob e |

1E-12 pbt

10 MeV 25 MeV 50 MeV 100 MeV

Incident energy Incident energy

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

Reaction Q-Value
Se77(He3,n)Kr79 6703.30 keV

June 2012 Incident helions
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JANIS Book

<< 34-Se-76

34-Se-77

36-Kr-82 >>

<< MT4 (*He,n)

MT17 (*He,3n) or MT5 (Kr77 production)

MT22 (*He,n+a) >>

Se77 (®*He,3n) log-log

rrrrrr TENDL-2011
X A0154.004.7
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Reaction

Q-Value

Se77(He3,3n)Kr77

-13712.94 keV

June 2012

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) log-log Se77 (*He,n+a) lin-log
10 b’ rrrrrr TENDL-2011 ; T ; ; ; ; T ; ; T ; ; ; ; T s F N TENDL-2011 i I i i i i Ty i i I
1 b,, X A0154.006 280 mb’ X A0154.006
100 mb- ey x 777777777777777777 260 mb+
10mbt M
1mb 5 240 mbt
100 pb+ 220 mb+
10t f 200mbt
1pbt+
0.1 pbt ; 180 mb-
_ 001t _ 160mo
-.% 0.001 bt ! .‘f% 140 mb+
§ 1E-4 pb+ ;
5 1ESpbt ] g 120 mb+
1E-6 b 100 mb-
1E7 b ‘ 80 mb+
1E-8 bt i ]
19 bt 60 mb+ /
1E-10 bt 40mbt 1
1E-11 b ' 20mb |
1E-12 pbt | "
1E-13 pbt 0b
1E-14 bt 20 mbt
1 MeV 2.5 MeV 5 MeV " 10Mev 25 MeV 50 MeV " 100 eV 1MeV 2.5 MeV 5MeV " 10Mev 25 MeV 50 MeV " 100 Mev
Incident energy Incident energy
Reaction Q-Value
Se77(He3,n+a)Se75 2004.38 keV
Se77(He3,d+t)Se75 -15584.91 keV
Se77(He3,n+p+t)Se75 -17809.48 keV
Se77(He3,2n+He3)Se75 -18573.23 keV
Se77(He3,n+2d)Se75 -21842.15 keV
Se77(He3,2n+p+d)Se75 -24066.71 keV
Se77(He3,3n+2p)Se75 -26291.28 keV

June 2012 Incident helions




OECD NEA Data Bank JANIS Book

<< 34-Se-76 34-Se-77 62-Sm-147 >>
<< MT22 (*He,n+a) MT28 (*He,n+p) or MT5 (Br78 production) MT37 (*He,4n) >>
Se77 (*He,n+p) log-log Se77 (*He,n+p) lin-log
100 mb+ xx """" ""Xx 1 650 mb+
1omb 600 mb
fmby 550 mb+ . *
100 yb
10pbt - 500 mb+ I
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o Ot _ 400mbt
2 001t ! 2
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1E-13 b+ —t ; t t t t t ; sombt f ; + + + + + +
1 MeV 2.5 MeV 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
Se77(He3,d)Br78 647.89 keV
Se77(He3,n+p)Br78 -1576.67 keV

June 2012 Incident helions




OECD NEA Data Bank JANIS Book

<< 33-As-75 34-Se-77 36-Kr-83 >>
<< MT28 (*He,n+p) MT37 (*He,4n) or MT5 (Kr76 production) MT41 (*He,2n+p) >>

Se77 (®*He,4n) log-log Se77 (*He,4n) lin-log

777777 TENDL2011 T T T T T T T T T T T T T T T T T T T T T 40 mb, . TENDL-2011 T
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10 mbt
- </ 30 mb
100 b+
c c
& 10wt £ 20mbt
o - o
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0.01 ubt
0.001 pb .
0b T it
1E-4 ub1
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(He3,4n)Kr76 -22939.65 keV

June 2012 Incident helions
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<< 34-Se-76

34-Se-77

47-Ag-109 >>

<< MT37 (*He,4n)

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

MT42 (*He,3n+p) >>
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=3 [%3
& 0.001 bt % 600 mb+
2 ? L
S 1E-4pbt 8
o O 500mbt+
1E-5 bt L
1E-6 ub+ 400 mb+
1E-7 ubt+ i
300 mbt
1E-8 ub+ |
1E-9ub+ 200 mb+
1E-10 b r
100 mb+
1E-11 ub+ L
1E-12 yb+ ] e N
1E-13 b+ -
| t : | } } : f A0 mby | : | | . f
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5 MeV 5MeV 10 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Se77(He3,t)Br77 -1383.19 keV
Se77(He3,n+d)Br77 -7640.42 keV
Se77(He3,2n+p)Br77 -9864.99 keV
June 2012 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)

MT16 (*He,2n) >>

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

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

rrrrrr TENDL-2011 * 600 mb,
X A0154.005.6
1bF i
100 mb1-
I 500 mb+
10 mbt
Tmb 400 mb-
100 b+
s S
‘g 10 pb+ ‘g 300 mb+
] [ 0
5 1w 3
200 mb+
0.1 ubt+
0.01 b+
I 100 mb+
0.001 pbt+
1E-4 ub+
I 0b
1E-5 bt ;
1 MeV 25 MeV 5 MeV ‘ 10 Mev 25 MeV 50 Mev 1 MeV 25 MeV 50 MeV ‘ 100 MeV
Incident energy
Reaction
Se77(He3,n+t)Br76 -12400.51 keV
Se77(He3,2n+d)Br76 -18657.74 keV
Se77(He3,3n+p)Br76 -20882.31 keV
June 2012 Incident helions




OECD NEA Data Bank

JANIS Book

<< 34-Se-76

35-Br-81

36-Kr-82 >>

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

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

MT16 (*He,2n) >>

Br81 (*He,2n) lin-log

280 mb
,,,,,, TENDL-2011 * ------ TENDL-2011 *
1b+
_____ 260 mb-+
100 mb+
240 mb+
10 mb+
220 mb+
1mbt+
100 b S 200 mb+
10 yb+ 180 mb+
1ub+ 160 mb+
-§ 0.1 pb § 140 mb+
8 H
3 4 »
: 0.01 b g 120mor
S 0.001 bt 5]
100 mb+
1E-4 pbt+
80 mb+
1E-5 ub+
£t 60 mb-+
1E-7 yb+ 40 mb-
1E-8 ubt+ 20 mb+
1E-9 pb 1 e s e S o o S S R SOt O —
1E-10 Ubiy 1 i 1 1 1 1 1 1 1 -20 mb" 1 1 1 1 1 1 1 1
1 MeV 25 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
Br81(He3,2n)Rb82 -2998.02 keV
June 2012 Incident helions




OECD NEA Data Bank

JANIS Book

<< 35-Br-81

36-Kr-82

41-Nb-93 >>

<< MT16 (*He,2n)

MT16 (*He,2n) or MT5 (Sr83 production)

MT17 (*He,3n) >>

Kr82 (*He,2n) log-log

rrrrrr TENDL-2011 *
1p{ X  D4041.004

100 mbt
10 mbt
1 mbt
100 ubt

10 ub+

Cross section

1 pb*i

0.1 pbt
0.01 pb—i
0.001 ub—i

1E-4 pb1

Cross section

1MeV 2.5MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 Mev

Kr82 (*He,2n) lin-log

400 mb------ TENDL-2011 *

X D4041.004

300 mb—+

200 mb—+

100 mbt+

Ob

1 MeV

2.5 MeV

5MeV

10 MeV

Incident energy

25 MeV

50 MeV

100 Mev

Reaction

Q-Value

Kr82(He3,2n)Sr83

-5005.92 keV

June 2012

Incident helions




OECD NEA Data Bank

JANIS Book

<< 34-Se-77

36-Kr-82

36-Kr-83 >>

<< MT16 (*He,2n)

MT17 (*He,3n) or MT5 (Sr82 production)

MT17 (*He,3n) >>

Kr82 (*He,3n) log-log

rrrrrr TENDL-2011] |
500 mb4{ x  D4o04a1.002

100 mb+

50 mb

10 mb+

5mbt+

Cross section

1mbt

500 pb+

100 pbt

50 pb

Kr82 (*He,3n) lin-log

300 mb+

200 mb+

Cross section

100 mb1

Ob

1MeV 2.5MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MoV

100 Mev

1 MeV

2.5 MeV 5MeV 10 MeV 25 MeV 50 MeV

Incident energy

100 Mev

Reaction

Q-Value

Kr82(He3,3n)Sr82

-13864.24 keV

June 2012

Incident helions




OECD NEA Data Bank

JANIS Book

<< 36-Kr-82

36-Kr-83

41-Nb-93 >>

<< MT17 (*He,3n)

MT17 (*He,3n) or MT5 (Sr83 production)

MT37 (*He,4n) >>

Kr83 (*He,3n) log-log

Kr83 (*He,3n) lin-log

"""" TENDL-2011 * ------ TENDL-2011*
1bq x Dp4os1.005 X D4041.005
g 400 mb-
100 mbt
10mb{

300 mb+
§ 1mbp 5
kit 3
] H

§ § 200 mb+
S 100t S

0wt 100 mb -

Tpbt
e e
0.1 ub | | | P | | | | \ \ \ \ \ \ \ \
1MeV 25 MeV 5 MeV ‘ 10 MeV 25 MeV 50 Me\/ ‘ 100 MeV 1MeV 25 MeV 5 h)leV ‘ 10 MeV 25 MeV 50 MeV ‘ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Kr83(He3,3n)Sr83 -12469.44 keV
June 2012 Incident helions




OECD NEA Data Bank

JANIS Book

<< 34-Se-77

36-Kr-83

41-Nb-93 >>

<< MT17 (*He,3n)

MT37 (*He,4n) or MT5 (Sr82 production)

MT107 (*He,a) >>

Kr83 (*He,4n) log-log

Kr83 (*He,4n) lin-log

"""" TENDL-2011 i ------ TENDL-2011 i
X  D4041.003 160mb4{ x  D4041.003
100 mb+
140 mb
50 mb+
,,,,, 120 mb+
10 mbt
5mb-r 100 mb+
c c
8 8
3 1mbt g eomor
2 ?
O 500 pbt <4
o o
60 mbt
100 pb+
. 40mbt
50 ubt
20 mbt
10 b+
5ubt L e e B e B et e e B s
1 MeV 25 MeV 5 MeV ‘ 10 MeV 25 MeV 50 MeV 100 MeV 1 MeV 25 MeV 5 h)IeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Kr83(He3,4n)Sr82 -21327.75 keV
June 2012

Incident helions




OECD NEA Data Bank JANIS Book
<< 34-Se-76 40-Zr-90 47-Ag-107 >>
<< MT37 (*He,4n) MT107 (*He,a) or MT5 (Zr89 production) MT4 (*He,n) >>
Zr90 (*He,a) log-log Zr90 (*He,a) lin-log
10 b:,ﬂ;” 32210.;)02 : 22 bi;';” 32210 >0021 :
100 mb: 2b+
1mb:> . 1.8b—:
10 pb: 16 b
04 ub: 14 b
§ 0001wt g 1.2b—:
Z 1E-5ub: g 1b—:
; 1E-TpbT ° 800 mb—:
1E-9 b 600 mb—:
1E-1 pb 400 mb—:
1E-13 ub: 200 mb—:
1E-15 Ub: S S 0 s S e
1E17 “b : : I 20mt : | I : : I
1MeV 25MeV 5MeV 10 MeV 1MeV 25MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Zr90(He3,a)Zr89 8608.00 keV
Zr90(He3,p+t)Zr89 -11205.86 keV
Zr90(He3,n+He3)Zr89 -11969.62 keV
Zr90(He3,2d)Zr89 -15238.53 keV
Zr90(He3,n+p+d)Zr89 -17463.09 keV
Zr90(He3,2n+2p)Zr89 -19687.66 keV
June 2012 Incident helions




OECD NEA Data Bank JANIS Book

<< 34-Se-77 41-Nb-93 44-Ru-101 >>
<< MT107 (®*He,a) MT4 (*He,n) or MT5 (Tc95 production) MT16 (*He,2n) >>

Nb93 (*He,n) log-log Nb93 (*He,n) lin-log

X A0583.004 5mbq{ x A0583.004
10mbd + A0347.003.1 4 A0347.003.1

100 mb

1mb Tt fs

100 o+ ¥ *
) 4mbt

10 bt
0.1 bt i y

i’ ; 3mbt i Ve
0.01 bt : 3

0.001 b+

Cross section
Cross section
x

1E-4 ub+ 2mb

+a

1E-5 bt
1E-6 bt
1E-7 ubt 1 mb
1E-8 bt

1E9 b+ i

1E-10 pbt 0b B N R

141 pbt — |
1MeV 25MeV 5MeV

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

Incident energy Incident energy

10 MeV 25 MeV 50 MeV

Reaction Q-Value
Nb93(He3,n)Tc95 5668.60 keV

June 2012 Incident helions




OECD NEA Data Bank

JANIS Book

<< 36-Kr-82

41-Nb-93

44-Ru-102 >>

<< MT4 (*He,n)

MT16 (*He,2n) or MT5 (Tc94 production)

MT17 (*He,3n) >>

Nb93 (*He,2n) log-log

Nb93 (*He,2n) lin-log

,,,,,, TENDL-2011 * ------ TENDL-2011*
o] | g Zmompf | oo
A0347.003.4 x A0347.003.4
100 mbf 8 240 mb+
10mbt T T 20mbt
1 mbT 200 mb+
100pb1 180 mb-
10pb T 160 mb+
1ubt
s "1 5 1ompt
2 otwl 3
AN
; r g 120 mb+
o o
S 001t 2
© i ° 100mpt
0.001 pb+
I 80 mb
1E4 bt
60 mbt- x
1E5pbt
40 mb+-
TE6ubT :
20 mb+ x
1E7 bt o ]
S 0 0 e S N ot S B Kxxoex | ]
1E-8 bt
1 { 1 1 1 1 1 1 1 -20 mbi' 1 1 1 1 1 1 1 1
1 MeV 25 MeV 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
Nb93(He3,2n)Tc94 -4265.72 keV
June 2012 Incident helions




OECD NEA Data Bank

JANIS Book

<< 36-Kr-83

41-Nb-93

44-Ru-101 >>

<< MT16 (*He,2n)

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

MT37 (*He,4n) >>

Nb93 (*He,3n) log-log

L5 — TENDL-2011 *
Xl A0347.003.7

1 % A0583.010
500mb1 L o1558.005.1

100 mb+

50 mbt

10 mb+

5mbr+

Cross section

1mb+

500 bt

100 pb+

50 ub+

10 ub+

rrrrrr TENDL-2011 *
XI A0347.003.7
X A0583.010
4+ 01338.003.1

400 mb—+

300 mb—+

200 mb—+

Cross section

100 mb1

Ob

Nb93 (*He,3n) lin-log

1MeV 2.5MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MoV

100 MeV 1 MeV 2.5 MeV

5MeV 10 MeV

Incident energy

Reaction

Q-Value

Nb93(He3,3n)Tc93

-12888.04 keV

June 2012

Incident helions




OECD NEA Data Bank

JANIS Book

<< 36-Kr-83

41-Nb-93

44-Ru-101 >>

<< MT17 (*He,3n)

MT37 (*He,4n) or MT5 (Tc92 production)

MT102 (*He,y) >>

Nb93 (*He,4n) log-log

Nb93 (*He,4n) lin-log

,,,,,, TENDL-2011] | 140 mb-{ TENDL-2011] |
X A0347.003.8 X A0347.003.8
130 mb
100 mb+
50 mb+ 120 mb+
110 mb+
10 mbt-
u 100 mb+-
S5mbt+
90 mb+
Tmbr 80 mb+
s 500 bt H
2 = 70 mb+
@ &
g 100wt g @mor
o B o
50 ub - 50 mb+
40 mbt
10 pb
5 b 30 mbt+
20 mb+
Teor 10 mbt
o5 prni /%7 %VZ—7b7 2o+ |\ 4
T
0.1 pby | | | | I | | 10 mb | | | | | |
1 MeV 25 MeV 5MeV 10 MeV 25 MeV/ 50 MeV 100 MeV 1 MeV 25MeV 5 MeV 10 MeV 25 MeV 50 MeV/ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Nb93(He3,4n)Tc92 -25627.35 keV
June 2012 Incident helions




OECD NEA Data Bank

JANIS Book

<< 31-Ga-71

41-Nb-93

<< MT37 (*He,4n)

MT102 (*He,y) or MT5 (Tc96 production)

MT4 (®*He,n) >>

Nb93 (*He,y) log-log

rrrrrr TENDL-2011 *
100 pb{ x  A0347.004.1

10 ubt+ x5 K

Tubt

0.1 b+
0.01 pb+
0.001 pb
1E-4 bt
1E-5 pbt+

1E-6 ub+

Cross section

1E-7 ubt
1E-8 ub+
1E-9 bt
1E-10 pb+
1E-11 pbt

1E-12 pbt

1E-13 bt

Cross section

1MeV 2.5 MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

rrrrrr TENDL-2011 *
X A0347.004.1

10 ubt+

Ob

Nb93 (*He,y) lin-log

1 MeV

2.5 MeV 5MeV

10 MeV

Incident energy

50 MeV

100 Mev

Reaction

Q-Value

Nb93(He3,y)Tc96

13539.91 keV

June 2012

Incident helions




OECD NEA Data Bank JANIS Book

<< 41-Nb-93 44-Ru-101 47-Ag-109 >>
<< MT102 (*He,y) MT4 (*He,n) or MT5 (Pd103 production) MT17 (*He,3n) >>

Ru101 (®*He,n) log-log

Ru101 (*He,n) lin-log

777777 E——— —— — T (CTLE m————
100 mbq x  01363.004 X 01363.004
+ D5057.004 + D5057.004
10 mb+ AR = T S *
e, 14mbt
1mbt e
100 pb+ x
12mb+ %
10 wb+ *
bt R
10 mb *
0.1 bt .
o 001pbet < +
2 1 2 8mbt x .
S 0.001 bt ¢ +
] 0
2 ? +
& 1E4yby / 8
© ©  embt
1E-5 pbt ;
i +
1E-6 ub+
1ET ot 4mbt
1E-8 ubt
1EQpbt 2mbt
1E-10 b }
1E-1 ot 0b R A —
1E-12 b I | | | | | | | \ \ \ \ \ \ \ \
1MeV 2.5MeV 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
Ru101(He3,n)Pd103 6389.30 keV

June 2012 Incident helions




OECD NEA Data Bank

JANIS Book

<< 41-Nb-93

44-Ru-101

47-Ag-109 >>

<< MT4 (*He,n)

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

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

Ru101 (®*He,3n) log-log

Ru101 (®*He,3n) lin-log

rrrrrr TENDL-2011 i ------ TENDL-2011 i
1 b, X D5057.006 X D5057.006
600 mb+
500 mb+
550 mb+
100 mb - 500 mb+
50 mb- 450 mb+
400 mbt
10 mb+
350 mb+
s 5smby s
H 8 300mbt
3 1]
4 8
— S 250 mbt
500 pb1 200 mbt
150 mb+
100 pbt+
100 mb+
50 bt
50 mbt
10 ubt 1 L S S s e S N USSR S
S : : ottt : : : S0mby : : : : : :
1 MeV 2.5 MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1 MeV 25MeV 5 MeV 10 MeV 25 MeV 50 MeV/ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Ru101(He3,3n)Pd101 -11804.44 keV
June 2012 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) log-log

Ru101 (®*He,3n+a) lin-log

0m+ e 220 mb+
fomb f 200 bt
1mb+ «
i 180 mb -+
10t 160 mb-t
et 140 mbt
e 0fubt c
=§ 001wt ;-; 120 mb-t
2 0.001 bt % 100 mb+
ks pbt °
80 mb-t
1E5 bt
1E6 b 60 mb-t
1E-7 bt 40 mb
1E-8 bt
20mbt
1EQ bt
1E-10 bt ] s e e e
1E-11 b I I [ [ : [ [ [ [ 20 mbk | | | | | | |
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
Ru101(He3,3n+a)Ru97 -13545.35 keV
Ru101(He3,n+2t)Ru97 -24877 .41 keV
Ru101(He3,2n+d+t)Ru97 -31134.65 keV
Ru101(He3,3n+p+t)Ru97 -33359.21 keV
Ru101(He3,4n+He3)Ru97 -34122.97 keV
Ru101(He3,3n+2d)Ru97 -37391.88 keV
Ru101(He3,4n+p+d)Ru97 -39616.45 keV
Ru101(He3,5n+2p)Ru97 -41841.01 keV
June 2012 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) log-log Ru101 (®*He,4n) lin-log
L S A A A N AN A A B
o3 260 mb-
100 mb+ x
| 240 mb+
220 mb+
10 mb+ ,
¥ 200 mb
180 mb+
1mbt
160 mb
g 100pt g 140mot
] 0
4 I @ 120mbt
5 j 5
10 b+ ‘ 100 mb+
| 80mb-t
1 b4 60 mbt-
40 mb+
01 pby Wmbt |
0b AESEEE—
0.01 pbt
L | | | | | | | | | -20 mb i i i i i i i i
1MeV 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
Ru101(He3,4n)Pd100 -20077.75 keV

June 2012 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)

MT16 (*He,2n) >>

Ru101 (®*He,p+a) lin-log

100 mp-{_TemeLzo | Smb renozon
S I A1 A S MR
10ub: 4mbt
0.1 pb:
0.001 ub: b
s 1E-5 ub+ 5
z 1E7 pb: g
8 T g 2mb+
1E-9 bt
1E-11 pb:
T 1mbt
1E-13 pbt
1E-15 ub:
1E-17 pb: 1 S S L O D e
1E-19 ubi I : : ‘ : : : ‘ t + t t
1 MeV 2.5 MeV 5MeV 10 MeV 50 MeV 100 MeV 1 MeV 25MeV 5MeV 10 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Ru101(He3,p+a)Tc99 4590.73 keV
Ru101(He3,d+He3)Tc99 -13762.32 keV
Ru101(He3,2p+t)Tc99 -15223.13 keV
Ru101(He3,n+p+He3)Tc99 -15986.89 keV
Ru101(He3,p+2d)Tc99 -19255.80 keV
Ru101(He3,n+2p+d)Tc99 -21480.36 keV
Ru101(He3,2n+3p)Tc99 -23704.93 keV
June 2012 Incident helions




OECD NEA Data Bank JANIS Book

<< 41-Nb-93 44-Ru-102 47-Ag-107 >>
<< MT112 (®*He,p+a) MT16 (*He,2n) or MT5 (Pd103 production) MT37 (*He,4n) >>

Ru102 (®*He,2n) log-log Ru102 (®*He,2n) lin-log
10b’ rrrrrr TENDL»ZOll‘ T T T ! T T T R e e s T D TENDL-ZOll‘ I i i i i IRERAREER i i I

X D5057.005 X D5057.005
1bq + 01363.005 +  01363.005

100 mb+ * * 300 mb-
10 mb+

x
*
Jx
*
X+

1mbt+
100 pb+
10 b+
Tubt 7
ot} 200 mb+
0.01 pbt ’
0.001 b+
1E-4 bt
1E-5ub
1E-6 bt
1E7 bt
1E-8 bt
1E-Qpbt
1E-10 pb
1E-11 pbt
1E-12 pbt
1E-13 bt

1E-14 b e }
1 MeV 2.5MeV 5MeV

Cross section
Cross section

100 mb

Ob ,,_«"" T T

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

Incident energy Incident energy

Reaction Q-Value
Ru102(He3,2n)Pd103 -2830.32 keV

June 2012 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) >>

Ru102 (®*He,4n) log-log

100 mb+
10 mb+
1mbt

100 pb+

Cross section

10 ub
1ubt
0.1 pbt

0.01 b

0.001 bt

Ru102 (®*He,4n) lin-log

300 mb+

200 mb—+

Cross section

100 mb1

Ob

1MeV 2.5MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV

" 100 Mev

1 MeV 2.5 MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV 100 MeV

Reaction

Q-Value

Ru102(He3,4n)Pd101

-21024.05 keV

June 2012

Incident helions




OECD NEA Data Bank JANIS Book
<< 31-Ga-71 44-Ru-102 47-Ag-109 >>
<< MT37 (*He,4n) MT111 (*He,2p) or MT5 (Ru103 production) MT16 (*He,2n) >>
Ru102 (®*He,2p) log-log Ru102 (®*He,2p) lin-log
1b7 rrrrrr TENDL-2011 i iRRRERRRR i - T 0T 11 | [J- TENDL-2011 i R ERREE i i I
100 mbi’ X D5057.010 .l - 65 mb—» X D5057.010
10 mb+ i 60 mb+
Tmbr 55 mb+ B
T R S e L e B 50 mb+
10ubT 45mb+
1ub+ 40 mbt
S ot & Bmbt
Z 0.01 bt 2 30mbt
S o001 ubt S 25 mbt
1E4pbT 20 mb
1E-5ubt 15 mb
1E-6 ub+ 10 mb+
1E7 pbt smb
1E-8 bt 0b
1E-9pbr ] | ] ] ] ] Smbt ‘ ‘ ‘ ‘ ‘ ‘ ‘
1 MeV 2.5 MeV 5 MeV " 10Mev 25 MeV 50 MeV 100 MeV 1MeV 25 MeV 5MeV " 10 Mev 25 MeV 50 MeV 100 Mev
Incident energy Incident energy
Reaction Q-Value
Ru102(He3,2p)Ru103 -1485.93 keV
June 2012 Incident helions




OECD NEA Data Bank JANIS Book

<< 44-Ru-102 47-Ag-107 47-Ag-109 >>
<< MT111 (®*He,2p) MT16 (*He,2n) or MT5 (In108 production) MT24 (*He,2n+a) >>
Ag107 (*He,2n) log-log Ag107 (*He,2n) lin-log
rrrrrr TENDL-2011 * RN AR i i I i i i i RN R i ------ TENDL-2011* T T T T | i S T T I
100 mb 60 mo
fomby 55 mb-+
1mbl 50mb-t
1001 5mbt
10pb+ | 40 mb+
1t “;" 35mbt
5 oty £ jomt
§ 001 bt g .
0.001 pbt
F 20 mbt+
1E-4 pb+
- 15 mb-
1E-5 b+
I 10 mbt-
1E-6 b+
I 5mb+
1E7 bt
0b A E—————
1E-8 l-'b'j
f ‘ : f f f : t Smbp f ; : f f f : f
1 MeV 2.5MeV 5 MeV 10 MeV 25 MeV 50 MeV 100 MeV/ 1MeV 2.5MeV 5 MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Ag107(He3,2n)In108 -5497.42 keV

June 2012 Incident helions




OECD NEA Data Bank

JANIS Book

<< 27-Co-59

47-Ag-107

47-Ag-109 >>

<< MT16 (*He,2n)

MT24 (*He,2n+a) or MT5 (Ag104 production)

MT37 (*He,4n) >>

Ag107 (*He,2n+a) lin-log

= TeNDLZ01- 300 mp [ TEvoLzoI
wmd— Ly T
10 mbt+
tmf T
100 pb+
10+ 200 mb+
1ubt
.é 0.1 bt g
Z 0.01pbt g
5 0.001 b+ 5
1E4 pbt 100 mb+
1E5pbT
1E-6 bt
1E-7 pbt
1E-8 b+
1E-9ubt+ LU e B e R R
10w + + + — + + + + + + + + + + +
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+a)Ag104 -6927.34 keV
Ag107(He3,2t)Ag104 -18259.40 keV
Ag107(He3,n+d+t)Ag104 -24516.63 keV
Ag107(He3,2n+p+t)Ag104 -26741.20 keV
Ag107(He3,3n+He3)Ag104 -27504.95 keV
Ag107(He3,2n+2d)Ag104 -30773.86 keV
Ag107(He3,3n+p+d)Ag104 -32998.43 keV
Ag107(He3,4n+2p)Ag104 -35222.99 keV
June 2012 Incident helions




OECD NEA Data Bank JANIS Book
<< 44-Ru-102 47-Ag-107 47-Ag-109 >>
<< MT24 (*He,2n+q) MT37 (*He,4n) or MT5 (In106 production) MT107 (*He,a) >>
Ag107 (*He,4n) log-log Ag107 (*He,4n) lin-log
1mbt+ 3mb+
100 b+
10 b+
+ 2mb+
s 0.1pb+ o
| 1mb+
0.01 b+
0.001 ubt
1E-4 pbt 0b
1MeV 2.5;\/IeV 5h;IeV : 10!:/IeV ZS:RAeV 50!:/Iev : 100;\4ev 1 MeV 2.5;\/IeV 5I\;IeV : 101€AeV ZSIiIIeV 50!:/Iev ‘ 100;\/Iev
Incident energy Incident energy
Reaction Q-Value
Ag107(He3,4n)In106 -25150.05 keV
June 2012 Incident helions




OECD NEA Data Bank

JANIS Book

<< 40-Zr-90

47-Ag-107

48-Cd-116 >>

<< MT37 (*He,4n)

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

MT4 (®*He,n) >>

1b{-— TENDL-2011 *

100 mb+
10 mb+
1mbt
100 b
10 b+
1pbt+

0.1 pbt
0.01 ub
0.001 bt
1E-4 pb+

Cross section

1E-5 b+
1E-6 ub+
1E-7 ubt+
1E-8 ub+
1E-9 b+
1E-10 yb+
1E-11 pb+
1E-12 pb+
1E-13 b+

Cross section

1MeV

2.5 MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV

" 100 Mev

S0mbA.-—— renovzou |

50 mbt

40 mbt

30 mbt

20 mbt

10 mb+

0b

Ag107 (*He,a) lin-log

1 MeV

2.5MeV

5MeV

10 MeV

Incident energy

25 MeV 50MeV 100 MeV

Reaction

Q-Value

Ag107(He3,a)Ag106

11041.30 keV

Ag107(He3,p+t)Ag106

-8772.56 keV

Ag107(He3,n+He3)Ag106

-9536.32 keV

Ag107(He3,2d)Ag106

-12805.23 keV

Ag107(He3,n+p+d)Ag106

-15029.79 keV

Ag107(He3,2n+2p)Ag106

-17254.36 keV

June 2012

Incident helions




OECD NEA Data Bank

JANIS Book

<< 44-Ru-101

47-Ag-109

62-Sm-147 >>

<< MT107 (*He,q)

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

MT16 (*He,2n) >>

Ag109 (*He,n) log-log

100 mb{__ TENDL-2011 *
X E1370.008
10mb{ + E1963.004

1mbt
100 pb
10 b+
1pbt+
0.1ubt
0.01 ub
0.001 b

1E-4pbt

Cross section

1E-5 ub+
1E-6 ub+
1E-7 ub+
1E-8 ub+
1E-9 ub+
1E-10 bt
1E-11 pbt

1E-12 pbt

1E-13 pbt

TR b g

+

+ o+

Ag109 (*He,n) lin-log

rrrrrr TENDL-2011 *
X E1370.008
+  E1963.004

4mbt

3mbt

2mbt

Cross section

1mbt+

0b

1MeV 2.5 MeV

5MeV 10 MeV 25 MeV

Incident energy

50 MeV

100 MeV 1 MeV

2.5MeV 5MeV

10 MeV 25 MeV 50 MeV

Incident energy

100 MoV

Reaction

Q-Value

Ag109(He3,n)In111

6533.20 keV

June 2012

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) log-log

Ag109 (*He,2n) lin-log

rrrrrr TENDL-2011 * 180 mb{------ TENDL-2011*
1b4 X A0335.008 X A0335.008
100 mb+
,,,,,, 160 mb
0mb+ T
mb- 140 mb+
100 pb+
10 pb+ 120 mb+
1pbt+
100 mb1
§ oty s
° °
& 001pbt &
@ @ 80mb
o ]
S5 0.001 pb+ S
1E-4 ub+ 60 mb+
1E-5ubt+
1E6pbt 40mb-
1E-7 pb1
20 mbt
1E-8 ub+
1E9pbt ob Do S A R
1E-10 pb+
1MeV 25 MeV 5 l\)leV ‘ 10 MeV 25 MeV 50 Mev 100 MeV 1MeV 25 MeV 5 h)IeV ‘ 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Ag109(He3,2n)In110 -3459.12 keV
June 2012

Incident helions




OECD NEA Data Bank

JANIS Book

<< 44-Ru-101

47-Ag-109

51-Sb-123 >>

<< MT16 (*He,2n)

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

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

Ag109 (*He,3n) log-log

Ag109 (*He,3n) lin-log

rrrrrr TENDL-2011 * ------ TENDL-2011*
X A0335.007 X A0335.007
1 b’ + E1370.010 + E1370.010
s Lo Py 700 mb+
100 mb+ * .
i ——— 600 mb+
+ T
10 mb+ :
500 mb+ x
1mbt+ .
S 100pbt S 400mbt
@ @ *
.
S 10ubt s
o | © 300 mb+ ¥
1pbt
I 200 mb-+ *
L
0.1 pbt
L +
100 mb+ -
0.01 bt
D e N
0.001 pbt- et O I N B
1 MeV 25 MeV 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
Ag109(He3,3n)In109 -11516.44 keV
June 2012 Incident helions




OECD NEA Data Bank

JANIS Book

<< 47-Ag-107

47-Ag-109

73-Ta-181 >>

<< MT17 (*He,3n)

MT24 (*He,2n+a) or MT5 (Ag106 production)

MT37 (*He,4n) >>

Ag109 (*He,2n+a) lin-log

1bq------ TENDL-2011 %[ TENDL-2011 *
100 mbf ____ 100 mbt+
10 mbf
L S
100 b
10 pb-
. 1 Ub’j c
§ 0.1pb §
§ 0.01 pb- g
0.001 ub—j
1E-4 bt
1E5ubt
1E-6 bt
1E7pbt b
1E8 bt
1MeV 25 ;\/IeV 5 h;IeV 10 I:;Iev 25 li/IeV 50 IiAeV : 100 ;\Aev 1MeV 25 ;\/IeV 5 h;IeV 10 li/IeV 25 Ii/IeV 50 leeV : 100 ;\Aev
Incident energy Incident energy
Reaction Q-Value
Ag109(He3,2n+a)Ag106 -5422.03 keV
Ag109(He3,2t)Ag106 -16754.10 keV
Ag109(He3,n+d+t)Ag106 -23011.33 keV
Ag109(He3,2n+p+t)Ag106 -25235.90 keV
Ag109(He3,3n+He3)Ag106 -25999.65 keV
Ag109(He3,2n+2d)Ag106 -29268.56 keV
Ag109(He3,3n+p+d)Ag106 -31493.13 keV
Ag109(He3,4n+2p)Ag106 -33717.69 keV
June 2012 Incident helions




OECD NEA Data Bank JANIS Book

<< 47-Ag-107 47-Ag-109 62-Sm-147 >>

<< MT24 (*He,2n+q) MT37 (*He,4n) or MT5 (In108 production) MT41 (*He,2n+p) >>

Ag109 (*He,4n) log-log Ag109 (*He,4n) lin-log

,,,,,, TENDL-2011 * 500 mb -~~~ TENDL-2011*
1b7 x  Ao33s.006 X A0335.006

500 mbt

100 mb+
50 mb

400 mb—+

10 mb+

5mb4 300 mb-

1mbt
500 pb-+

Cross section
Cross section

200 mb—+

100 pb 1
50 ub+

100 mb+
10 ub+

S5pbt

Tpbt 0b e 1
05 bt i

1MeV 2.5MeV 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

Ag109(He3,4n)In108 -21960.75 keV

June 2012 Incident helions




OECD NEA Data Bank

JANIS Book

<< 34-Se-77

47-Ag-109

74-W-186 >>

<< MT37 (*He,4n)

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

MT111 (*He,2p) >>

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

10b------ TENDL-2011
X E1370.011

1bt

100 mb+
10 mb+
1mbt
100 pbt
10 b+
1ubt
0.1 b+
0.01 pbt

Cross section

0.001 pb+
1E-4 ubt+
1E-5 pb+
1E-6 pb+
1E-7 ub+
1E-8 pb+
1E-9 pb+

1E-10 b

1E-11 pbt

|

XX Xy

Cross section

1MeV

2.5 MeV 5MeV 10 MeV 25 MeV

Incident energy

50 MeV

" 100 Mev

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

500 mb+

400 mb—+

300 mb

200 mb—+

100 mb1

Ob

1 MeV

2.5 MeV

5MeV 10 MeV 25 MeV 50 MeV

Incident energy

" 100 Mev

Reaction

Q-Value

Ag109(He3,t)Cd109

-233.29 keV

Ag109(He3,n+d)Cd109

-6490.52 keV

Ag109(He3,2n+p)Cd109

-8715.09 keV

June 2012

Incident helions




OECD NEA Data Bank

JANIS Book

<< 44-Ru-102

47-Ag-109

74-W-186 >>

<< MT41 (*He,2n+p) MT111 (*He,2p) or MT5 (Ag110 production)

MT16 (*He,2n) >>

Ag109 (*He,2p) log-log

1mbq-—--- TENDL-2011 *
100 pbt+ """""""""
10 b+
bt
0.1 ubt
0.01 b+

0.001 bt

Cross section

1E-4pbt

1E-5 pb 1

1E-6 ub+

1E-7 pb+

1E-8 b+

1E-9 pb+

Cross section

0b

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

Incident energy

Ag109 (*He,2p) lin-log

100 pb+

1 MeV

5MeV 10 MeV 25 MeV

Incident energy

100 Mev

Reaction

Q-Value

Ag109(He3,2p)Ag110

-908.83 keV

June 2012

Incident helions




OECD NEA Data Bank

JANIS Book

<< 47-Ag-109

48-Cd-116

51-Sb-123 >>

<< MT111 (®*He,2p)

MT16 (*He,2n) or MT5 (Sn117 production)

MT107 (*He,a) >>

Cd116 (*He,2n) lin-log

,,,,,, TENDL-2011 * ------ TENDL-2011*
100 mb+ 14 mb+
omb+ e
13 mbt
1mbr
o0 12 mbt
10 pb 11 mbt
1 bt 10 mb
0.1pbt
H 9mbt
0.01 pbt
8mbt+
£ 0001 b g "
g 1E4 pbt ‘g, 7mbt
3 1]
& 1ESubt g emby
5} 5]
1E-6 ub+
5mb+
1E-7 ybt
1E8pbt 4mby
TEQpbt 3mb
1E-10 pb+ 2mb
1E-11 pbt .
1E-12 pbt
T L g
1E-13 pbt
1E-14 bt — ; ; ; ; ; ; -1mbT ] | | | | |
1 MeV 2.5 MeV 5 MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5 MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Cd116(He3,2n)Sn117 469.58 keV
June 2012 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) MT16 (°*He,2n) >>
Cd116 (®*He,a) log-log Cd116 (*He,a) lin-log
100 b TENDL-2011 * I i i i T i i I i i T T TTITT77T i 12 P TENDL-2011 * i i i T i i I
10 mb e S 11 mbt
1mbt
100 o+ 10 mb+
10 pb+ : omb L
bt 1
0.1t ;"/ 8 mb+
0.01 bt g b
g 0.001 bt s -t
g 1E-4 pbt g oy
2 TESpb i g 5mbt i
16 bt S Yo LT
1E-7 pb+ 4mbt
1E-8 bt ‘ 3mb
1E-9 bt ;
1E10 p Zmor
1E-11 pbt / 1mbt
1E-12 pbt
1E-13 bt oe
1E44pby } i o i ) : i -1 mbf i i : | | | : i
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
Cd116(He3,a)Cd115 11877.80 keV
Cd116(He3,p+t)Cd115 -7936.06 keV
Cd116(He3,n+He3)Cd115 -8699.82 keV
Cd116(He3,2d)Cd115 -11968.73 keV
Cd116(He3,n+p+d)Cd115 -14193.29 keV
Cd116(He3,2n+2p)Cd115 -16417.86 keV

June 2012 Incident helions




OECD NEA Data Bank

JANIS Book

<< 48-Cd-116

51-Sb-123

73-Ta-181 >>

<< MT107 (*He,q)

MT16 (*He,2n) or MT5 (1124 production)

MT17 (*He,3n) >>

Sb123 (*He,2n) log-log

rrrrrr TENDL-2011 T 220 mb ------ TENDL-2011 i
1 b’ X D4216.002 X D4216.002
100 mb- o 200 mb-
10 mb+ Rx e
* 180 mb+
1mbt+
100 po 160 mb -
10 yb+ .
140 mb+
1ubt x
_ Odpby < 120mb+ *
o o *
5 001t 2 bl -
Q 3
» " 4
@ 0.001 b+ 2 100 mb .
o < %
o 1 o X
1E-4 ub 80 mb-- . .
1E5 bt f
<%
1E-6 bt 60 mb-+ %
1E-7 ubt+
40 mb+
1E-8 ubt+ «
1E-9 bt 20 mb-- x
1E-10 pbt 5
] B R —
1E-11 b+
1E-12 pb t ey t t + + t t -20 mb t t t + + + t t
1 MeV 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
Sb123(He3,2n)I124 -3070.52 keV
June 2012

Incident helions




OECD NEA Data Bank

JANIS Book

<< 47-Ag-109

51-Sb-123

62-Sm-147 >>

<< MT16 (*He,2n)

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

MT4 (®*He,n) >>

Sb123 (*He,3n) log-log

Sb123 (*He,3n) lin-log

1bq--—--- TENDL-2011 ] 260 mbq TENDL-2011 ]
X D4033.002 X D4033.002
240 mb+
100 mb 1+
i 220 mb+
10 mb1 200 mb+
180 mb+
1mbt
F 160 mb+
§ 100pbt s 140 mb+
T
4 ® 120 mbt+ x
2 2
e 10ubt 4
5] L © 100 mbt
1 bt 80 mb+
60 mb+
0.1 pbt+
¥ L 40 mb+
0.01 o+ 20 mb-
I 0 b ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
.001 ubt
0001 b \ \ \ ) \ \ ) -20 mb | | | : )\ )\ 4
1MeV 2.5 MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Sb123(He3,3n)I123 -10563.84 keV
June 2012 Incident helions




OECD NEA Data Bank JANIS Book

<< 47-Ag-109 62-Sm-147 73-Ta-181 >>
<< MT17 (*He,3n) MT4 (*He,n) or MT5 (Gd149 production) MT17 (*He,3n) >>
Sm147 (*He,n) log-log Sm147 (*He,n) lin-log
100 mb’ rrrrrr TENDL-2011 i i i i i T T T T i i i i i i i 777717710 N e TENDL-2011 i I i i i CTTTTITTTT i i
X D4119.002.2 11 mb,, X D4119.002.2
10 mbt- X g KR )
Tmbt e N 10mbt
100 b+ omb L
10 ub+
8mb+
bt
0.1 b 7mbt )
§ 001t ! S
$ 0001 ot 3
§ § 5mb-+
§ 1E4pbt 5 .
1E5 bt 4mbt
1E-6 ub+ Imb+ )
1E-Tpbt
/ 2mbt xx
1E-8 bt JREN
1E-9 b+ 1mbt+ ‘
1E-10 pbt 0b i N W O
1E-11 bt
’ f ; : f f f : f - mb- f ; t t f t t ;
1 MeV 2.5MeV 5 MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5 MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Sm147(He3,n)Gd149 2720.80 keV

June 2012 Incident helions




OECD NEA Data Bank JANIS Book

<< 51-Sb-123 62-Sm-147 73-Ta-181 >>
<< MT4 (*He,n) MT17 (*He,3n) or MT5 (Gd147 production) MT28 (*He,n+p) >>
Sm147 (*He,3n) log-log Sm147 (*He,3n) lin-log
e ol s
100 mb+
I 400 mb+
10 mb+
fmoy 300mb-t
"% 100 pb - ‘;i
§ owl 5 200mbt
1pbt
I 100 mb+
0.1 ubt+
001 b ob o [ e AR
1MeV 2.5;\/IeV 5h;IeV : 10IiAeV ‘ ZSRAeV 50IiAeV : 100;\4eV 1 MeV 2.5;\/IeV 5h}IeV : 1OIiAeV 25lilleV SOleeV : 100;\4eV
Incident energy Incident energy
Reaction Q-Value
Sm147(He3,3n)Gd147 -13191.84 keV

June 2012 Incident helions




OECD NEA Data Bank JANIS Book
<< 34-Se-77 62-Sm-147 74-W-183 >>
<< MT17 (*He,3n) MT28 (*He,n+p) or MT5 (Eu148 production) MT37 (*He,4n) >>
Sm147 (*He,n+p) log-log Sm147 (*He,n+p) lin-log
W mman oo L P
100 mb+ Joli e
10 mbt 180 mb-
1mbt+
160 mb+
wowpw+r—————
10 bt 140 mb1
Tubr 120 mb
5 01y 8
§ oot 8 100mb
§ 0.001 ot § 80 mbt-
1E-4 pb+
1E-5 pb 1 60 mbt+
1E-6 ub+
40 mb+
1E-7 pb+
1E-8 ubt+ 20 mbt
1E-9 pbt+ xS
0b e
1E-10 b+
1 MeV 2.5;\/IeV Sh;ev : 10Ii/IeV 25I:IIeV 50!:/Iev 100;\/Iev 1 MeV 2.5;\/IeV 5h}IeV : 10!14eV 25IQIIeV SOleeV : 100;\4eV
Incident energy Incident energy
Reaction Q-Value
Sm147(He3,d)Eu148 -1174.61 keV
Sm147(He3,n+p)Eu148 -3399.17 keV
June 2012 Incident helions




OECD NEA Data Bank JANIS Book

<< 47-Ag-109 62-Sm-147 73-Ta-181 >>
<< MT28 (*He,n+p) MT37 (*He,4n) or MT5 (Gd146 production) MT4 (*He,n) >>
Sm147 (*He,4n) log-log Sm147 (*He,4n) lin-log
1 b ”;” D4119. ;}03 1 ”;” D4119.‘003.1
500 mb+
100 mb
10mbt * 400 mb+
1mb+
5 g 300mbT
"g 100 wb g
10 pb+ 200 mb+
1pbt
I 100 mb+
0.1 bt
0.01pbt 0b A ]
1MeV 25 ;\/IeV 5 h;IeV ? 10 I:/IeV ‘ 2 li/IeV 50 &ev ? 100 ;\/IeV 1MeV 25 ;\/IeV 5 h;IeV ? 10 li/IeV 2 li/IeV 50 RAev ? 100 ;\/IeV
Incident energy Incident energy
Reaction Q-Value
Sm147(He3,4n)Gd 146 -20533.15 keV

June 2012 Incident helions




OECD NEA Data Bank JANIS Book

<< 62-Sm-147 73-Ta-181 82-Pb-208 >>
<< MT37 (*He,4n) MT4 (*He,n) or MT5 (Re183 production) MT16 (*He,2n) >>

Ta181 (*He,n) log-log

Ta181 (*He,n) lin-log

10 mb{22 TENDL-2011] T T — T T T T T 1A mb{ TENDL-2011]
X R0053.019 X R0053.019
E1370.017 E1370.017
1mb+ xR 1mbE+ x
100 pb 900 o
10 pb ' :
, 800 bt &
bt T
/ 700 bt
0.1pbt
. . 600ybT
S 001yt S j
H S i
@ @ 500 ubt i x
20001 bt 2 i
o °
© © 400 i
1E-4 bt / v i
1E5 bt 300 bt i
&
1E6 bt 200 bt 3
1E7 b 100 b+
1E-8 bt
[ 0b S S
1E-9 bt j
} iy } } } } } -100 b } } } } } } } }
1 MeV 2.5 MeV 5 MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5 MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Ta181(He3,n)Re183 4229.30 keV

June 2012 Incident helions




OECD NEA Data Bank

JANIS Book

<< 51-Sb-123

73-Ta-181

79-Au-197 >>

<< MT4 (*He,n)

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

MT17 (*He,3n) >>

Ta181 (*He,2n) log-log

Ta181 (*He,2n) lin-log

100mb 5 Raosaozo X Rodsaoz
10 mbt x 14 mb+
1mbt+
100 pb-r 12mb
10 pb+
1t 10 mbt
0.1 ubt
s 5 smbt
t 0.01ubt B
] ]
2 0001 bt ]
S G 6mbt
1E-4 pb+
1E-5 ub+
4 mbt
1E-6 ub
1E-7 pbt+ 2mb L
1E-8 ubt+
1E-9 bt 1 e R L .
1E-10 b+ :
1MeV 25 MeV 5 MeV ‘ 10 MeV 25 MeV 50 Mev 100 MeV 1 MeV 25 MeV 5 I\)IeV ‘ 10 MeV 25 MeV 50 Mev 100 MeV
Incident energy Incident energy
Reaction Q-Value
Ta181(He3,2n)Re182 -4203.02 keV
June 2012 Incident helions




OECD NEA Data Bank

JANIS Book

<< 62-Sm-147

73-Ta-181

75-Re-187 >>

<< MT16 (*He,2n) MT17 (*He,3n) or MT5 (Re181 production)

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

Ta181 (*He,3n) log-log

X R0053.021
1bq1 & Boo033.008

100 mb+ - s
10 mb+ S
1mb+

100 pb+

10 ub+

Cross section

1 “bt

01 Hbt
0.01pb
0.001 pb-
1E4 by

1E-5 bt

1E-6 b

X R0053.021
4 B0033.008

rrrrrr TENDL-2011

400 mb++

300 mb+

200 mb

Cross section

100 mb

Ob

Ta181 (*He,3n) lin-log

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

Incident energy

1 MeV

2.5 MeV

5MeV 10 MeV 25 MeV 50 MeV 100 MeV

Incident energy

Reaction

Q-Value

Ta181(He3,3n)Re181

-11213.34 keV

June 2012

Incident helions




OECD NEA Data Bank

JANIS Book

<< 47-Ag-109

73-Ta-181

83-Bi-209 >>

<< MT17 (*He,3n)

MT24 (*He,2n+a) or MT5 (Ta178 production)

MT37 (*He,4n) >>

Ta181 (*He,2n+a) log-log

Ta181 (*He,2n+a) lin-log

100mp 5~ TeNoL-2on’ t3mb] % ez
10 mb+ 12 mb+
tmb 1 mbt
100bF 10 mbt
10ub 9mb+
b gmbt
0.1pbt 7 mb+
‘% 0.01 pbt %
. o 6mbt
8 0.001 bt 8
© O 5mbt
1E-4 b+
4 mb+
1E-5 b+
3mbt+
1E-6 ub+
2mb+
1E-7 ub+
1mbr
cpt——— 1 —————————————— S+ - 0
1E-9ubt 0b
1E-10 pb } } } f } } } } Ambt } } } + ; ; ;
1 MeV 2.5 MeV 5 MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5 MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Ta181(He3,2n+a)Ta178 -1570.93 keV
Ta181(He3,2t)Ta178 -12903.00 keV
Ta181(He3,n+d+t)Ta178 -19160.23 keV
Ta181(He3,2n+p+t)Ta178 -21384.80 keV
Ta181(He3,3n+He3)Ta178 -22148.55 keV
Ta181(He3,2n+2d)Ta178 -25417.46 keV
Ta181(He3,3n+p+d)Ta178 -27642.03 keV
Ta181(He3,4n+2p)Ta178 -29866.59 keV
June 2012 Incident helions




OECD NEA Data Bank

JANIS Book

<< 62-Sm-147

73-Ta-181

75-Re-187 >>

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

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

MT107 (*He,a) >>

Ta181 (*He,4n) log-log

Ta181 (*He,4n) lin-log
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0.01 ubt 0b SN NSt B v = A i
| 1 I 1 1 i 1 1 1 1 -50 mb7> 1 1 1 1 1 1 1 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
Ta181(He3,4n)Re180 -19955.65 keV

June 2012
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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) log-log Ta181 (*He,a) lin-log
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1 MeV 2.5 MeV 5 MeV " 10Mev 25 MeV 50 MeV " 100 eV 1MeV 25 MeV 5MeV " 10 Mev 25 MeV 50 MeV " 100 MeV
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

June 2012 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) log-log Ta181 (*He,5n) lin-log
1 bi' X B0033.010 600 mb,, X B0033.010
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1 MeV 2.5MeV 5 MeV 10 MeV 25 MeV 50 MeV 100 MeV/ 1MeV 2.5 MeV 5 MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Ta181(He3,5n)Re179 -27280.97 keV
June 2012 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) log-log

Ta181 (*He,6n) lin-log

"""" TENDL-2011 i ------ TENDL-2011 i
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1 MeV 2.5 MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1 MeV 25MeV 5 MeV 10 MeV 25 MeV 50 MeV/ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Ta181(He3,6n)Re178 -36285.29 keV
June 2012 Incident helions
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JANIS Book

73-Ta-181

83-Bi-209 >>

<< MT153 (*He,6n)

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

MT28 (*He,n+p) >>

Ta181 (*He,7n) log-log

Ta181 (*He,7n) lin-log
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1 MeV 25 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
Ta181(He3,7n)Re177 -43740.60 keV
June 2012 Incident helions
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<< 62-Sm-147 74-W-183 83-Bi-209 >>
<< MT160 (*He,7n) MT28 (*He,n+p) or MT5 (Re184 production) MT41 (*He,2n+p) >>
W183 (*He,n+p) log-log W183 (°*He,n+p) lin-log
1 b* rrrrrr TENDL-2011 * T i i i i G O A i i T i i i i G O I I - [ TENDL-2011 * I i i i i IRRRERERRRE i i I
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1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 25 MeV 5MeV 10 Mev 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
W183(He3,d)Re184 -344.51 keV
W183(He3,n+p)Re184 -2569.07 keV

June 2012 Incident helions
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<< 47-Ag-109 74-W-186
<< MT28 (*He,n+p) MT41 (*He,2n+p) or MT5 (Re186 production) MT103 (*He,p) >>

W186 (*He,2n+p) log-log W186 (*He,2n+p) lin-log
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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
W186(He3,t)Re 186 -597.89 keV
W186(He3,n+d)Re186 -6855.12 keV
W186(He3,2n+p)Re186 -9079.69 keV

June 2012 Incident helions
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JANIS Book

<< 30-Zn-64

74-W-186

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

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

MT111 (*He,2p) >>

W186 (*He,p) log-log

W186 (*He,p) lin-log

T TENDL-2011*| oo niniho o et TENDL-2011 *
100 mp{X_R003012 24mb{ x Ro053.012
10 mb : 22mb+ "
1mbt
100 1 20mb+
10 pb 18 mb1
bt
16 mb+
0.1 bt
0.01 b 14 mb+
5 0001pbt 5
° °  12mbt+
$ 1E4wt 8
2 a
o 1E-5ubt+ S 10mbt
S S
1E-6 pb+
8 mb+
1E-7 pbt
1E-8 ub+ 6 mb
1E-9pbt
4mbr
1E-10 b+
1E-11 b+ 2mb+
e2pr———————— e
S S
1E-13 pbt
1E-14 bt } i o i ) : i -2mb i i . | | | . t
1 MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1 MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
W186(He3,p)Re188 4148.84 keV
June 2012 Incident helions
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JANIS Book

<< 47-Ag-109

74-W-186

75-Re-185 >>

<< MT1083 (*He,p)

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

MT107 (*He,a) >>

W186 (*He,2p) log-log
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W186(He3,2p)W187

-2251.43 keV

June 2012

Incident helions
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JANIS Book

<< 73-Ta-181

75-Re-185

75-Re-187 >>

<< MT111 (®*He,2p)

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

MT111 (*He,2p) >>
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25 MeV 50MeV 100 MeV

Reaction

Q-Value

Re185(He3,a)Re184

12911.10 keV

Re185(He3,p+t)Re184

-6902.76 keV

Re185(He3,n+He3)Re184

-7666.52 keV

Re185(He3,2d)Re184

-10935.43 keV

Re185(He3,n+p+d)Re184

-13159.99 keV

Re185(He3,2n+2p)Re184

-15384.56 keV

June 2012

Incident helions




OECD NEA Data Bank JANIS Book

<< 74-W-186 75-Re-185 79-Au-197 >>
<< MT107 (®*He,a) MT111 (*He,2p) or MT5 (Re186 production) MT17 (*He,3n) >>
Re185 (®*He,2p) log-log Re185 (*He,2p) lin-log
100 mbi’ X R0053.007.2 s 50 mb— X R0053.007.2
10 mb+
1mbt+
40 mb+
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1 MeV 25 ;\/IeV 5 l\;leV : 10 Ii/IeV 25 I:/IeV 50 IerV : 100 }\AeV 1 MeV 25 ;\/IeV 5 I\}IeV : 10 liAeV 25 li/IeV 50 IerV : 100 }\AeV
Incident energy Incident energy
Reaction Q-Value
Re185(He3,2p)Re186 -1538.73 keV

June 2012 Incident helions




OECD NEA Data Bank JANIS Book

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

Re187 (®*He,3n) log-log Re187 (®*He,3n) lin-log
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1MeV 2.5MeV 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
Re187(He3,3n)Ir187 -10782.44 keV

June 2012 Incident helions
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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) log-log

Re187 (®*He,4n) lin-log
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1 MeV 25 MeV 5MeV 10 MeV 25 MeV 50 MeV/ 100 MeV 1 MeV 25MeV 5 MeV 10 MeV 25 MeV 50 MeV/ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Re187(He3,4n)Ir186 -19396.75 keV
June 2012 Incident helions
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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) log-log

rrrrrr TENDL-2011 *
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Reaction

Q-Value

Re187(He3,a)Re186

13220.80 keV

Re187(He3,p+t)Re186

-6593.06 keV

Re187(He3,n+He3)Re 186

-7356.82 keV

Re187(He3,2d)Re186

-10625.73 keV

Re187(He3,n+p+d)Re186

-12850.29 keV

Re187(He3,2n+2p)Re186

-15074.86 keV

June 2012

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) log-log Re187 (®*He,5n) lin-log
rrrrrr TENDL-2011 i IRREEEREARE i i i 700 mb’ ------ TENDL-2011 ; T ; ; T
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1 MeV 2.5 MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5 MeV 5 MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Re187(He3,5n)Ir185 -26305.07 keV
June 2012 Incident helions
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JANIS Book

<< 73-Ta-181

75-Re-187

79-Au-197 >>

<< MT152 (*He,5n)

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

MT37 (*He,4n) >>

Re187 (®*He,6n) log-log

Re187 (®*He,6n) lin-log
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1 MeV 2.5MeV 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
Re187(He3,6n)Ir184 -35101.39 keV
June 2012 Incident helions
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<< 75-Re-187 76-0s-192 79-Au-197 >>
<< MT153 (*He,6n) MT37 (*He,4n) or MT5 (Pt191 production) MT16 (*He,2n) >>
0s192 (*He,4n) log-log 0s192 (*He,4n) lin-log
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100mb x
10 mbt 777777
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Incident energy Incident energy
Reaction Q-Value
0Os192(He3,4n)Pt191 -17536.55 keV

June 2012 Incident helions




OECD NEA Data Bank JANIS Book
<< 73-Ta-181 79-Au-197 82-Pb-207 >>
<< MT37 (*He,4n) MT16 (*He,2n) or MT5 (TI198 production) MT17 (*He,3n) >>
Au197 (*He,2n) log-log Au197 (*He,2n) lin-log
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1 MeV 25MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5 MeV 5 MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Au197(He3,2n)TI198 -4862.52 keV
June 2012 Incident helions
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JANIS Book

<< 75-Re-187

79-Au-197

82-Pb-207 >>

<< MT16 (*He,2n)

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

MT37 (*He,4n) >>

Au197 (*He,3n) log-log

Au197 (*He,3n) lin-log

,,,,,, TENDL-2011 * 800 mb------ TENDL-2011 *
D0493.028 D0493.028
+ B0033.003 + B0033.003
1b
R 700 mbt
100 mb+ ty
L + + +
777777 +
10 mbt 600 mb
1mbt+
I 500 mb+
100 b+
s I s
H 2 400mbt
2 10pbt 8
3 F 1]
8 4
° gt © 300mbt
0.1 pbt
- 200 mb- s
0.01 bt ¥
i +
100 mb .
0.001 o+ )
L . .
7777777777 e
1E-4 ub1 0b B R R U
1MeV 25 MeV 5 MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 25 MeV 5 h)leV 10 MeV 25 MeV 50 MeV ‘ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Au197(He3,3n)TI197 -12082.84 keV
June 2012 Incident helions
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<< 76-0s-192

79-Au-197

82-Pb-207 >>

<< MT17 (*He,3n)

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

MT107 (*He,a) >>
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Incident energy Incident energy
Reaction Q-Value
Au197(He3,4n)TI196 -20998.15 keV
June 2012 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) lin-log
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Incident energy Incident energy
Reaction Q-Value
Au197(He3,a0)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
June 2012 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) lin-log

TmbT— TENDL-2011] I T T 77 RN EEERAEEEE i 100 pb{ TENDL-2011] |
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Tubt
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c c
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8 0.001 ubt 9
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S 1E-4pbt 5 40w
1E-5pbt 30 pbt
1ESybT 20 bt L.
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10 pb1
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0b
1E-9 b+
1MeV 25 MeV 5 l\)leV ‘ 10 Mev 25 MeV 50 Mev ‘ 100 MeV 1 MeV 25 I‘VIeV 5 MeV ‘ 10 MeV 25 Mev 50 MeV ‘ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Au197(He3,2p)Au198 -1205.73 keV

June 2012 Incident helions
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<< 75-Re-187 79-Au-197 83-Bi-209 >>
<< MT111 (®*He,2p) MT152 (*He,5n) or MT5 (TI195 production) MT153 (®*He,6n) >>
Au197 (*He,5n) log-log Au197 (*He,5n) lin-log
I - I R 1 O R A A R A A1 som] % e T T T
100 mb 4
400 mb-
10 mb
1mb+
I 300 mbt
5 fooubt S
2 opt g
S 3 G 200 mb+
1ubt
0.1 ub’i 100 mb+
0.01 bt
0001 pbt 0b R
1 MeV 2.5;\/IeV 5h;IeV : 10!:/IeV 25!14e\/‘ 5o&ev : 1oo;wev 1MeV 2.5;\/IeV 5h;IeV : 1orinev 25li/|eV 5oRAev : 100;\4eV
Incident energy Incident energy
Reaction Q-Value
Au197(He3,5n)TI195 -28411.47 keV

June 2012 Incident helions




OECD NEA Data Bank

JANIS Book

<< 75-Re-187

79-Au-197

83-Bi-209 >>

<< MT152 (*He,5n)

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

MT16 (*He,2n) >>

Au197 (*He,6n) log-log
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Incident energy
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Reaction

Q-Value

Au197(He3,6n)TI194

-37807.79 keV

June 2012

Incident helions




OECD NEA Data Bank

JANIS Book

<< 79-Au-197

82-Pb-207

83-Bi-209 >>

<< MT153 (*He,6n)

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

MT17 (*He,3n) >>

Pb207 (*He,2n) log-log

Pb207 (*He,2n) lin-log

rrrrrr TENDL-2011 i ------ TENDL-2011 i
100 mb’ X R0053.023 X R0053.023
22 mb+
0mbt T T
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100 pb+ 18 mbt+
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g 8
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4mbt
1E-8 ubt+
1E9 bt 2mb-
1E-10 bt P O 0 o= SO
1E-11 b
f ; = f f f f -2mb- f ; t t f t ;
1 MeV 25MeV 5 MeV 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
Pb207(He3,2n)P0208 -6193.82 keV
June 2012 Incident helions
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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) log-log

Pb207 (*He,3n) lin-log

ol e soomo s
100 mb 1+
omy— 0y LT
| 300 mb+
1mbt+
§ r 5
g g 200 mb+
2 10wt ]
5 — 5
1pbt
100 mb+
0.1 bt
0.01 bt
0.001 b+ Lt et 1 O B N B
1 MeV 25 MeV 5 MeV ‘ 10 Mev ‘ 100 Mev 1 MeV 5 h)IeV ‘ 100 MeV
Incident energy
Reaction Q-Value
Pb207(He3,3n)P0o207 -14588.64 keV
June 2012 Incident helions




OECD NEA Data Bank JANIS Book

<< 79-Au-197 82-Pb-207 82-Pb-208 >>

<< MT17 (*He,3n) MT37 (*He,4n) or MT5 (P0206 production) MT4 (*He,n) >>

Pb207 (*He,4n) log-log Pb207 (*He,4n) lin-log
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1E-9 ubt+ i i i i i i i i i | | | | | | | |
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
Pb207(He3,4n)P0206 -21623.95 keV

June 2012 Incident helions
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JANIS Book

<< 73-Ta-181

82-Pb-208

83-Bi-209 >>

<< MT37 (*He,4n)

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

MT17 (*He,3n) >>

Pb208 (*He,n) log-log

Pb208 (*He,n) lin-log

T 22mb T
rrrrrr TENDL-2011 ------ TENDL-2011
10 mbq{ X  R0053.026 X R0053.026
1mb+ . x 2mbt x
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1MeV 2.5MeV 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
Pb208(He3,n)Po210 1064.50 keV
June 2012 Incident helions
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<< 82-Pb-207 82-Pb-208 83-Bi-209 >>
<< MT4 (*He,n) MT17 (*He,3n) or MT5 (P0208 production) MT37 (*He,4n) >>

Pb208 (*He,3n) log-log Pb208 (*He,3n) lin-log

300 mb+
100 mb 1

10mbf

1 mbfj
100 bt 200 mb-t-
10wt

1ubt
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0.1 bt
100 mb+

0.01 bt
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1E-4 pb 1

wb ob S S

1E-6 ub -

1MeV 2.5MeV 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
Pb208(He3,3n)P0208 -13561.74 keV

June 2012 Incident helions
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<< 82-Pb-207 82-Pb-208 83-Bi-209 >>

<< MT17 (*He,3n) MT37 (*He,4n) or MT5 (P0207 production) MT4 (®*He,n) >>

Pb208 (*He,4n) log-log Pb208 (*He,4n) lin-log

"""" TENDL-2011 ------ TENDL-2011
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1MeV 2.5MeV 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

Pb208(He3,4n)P0207 -21956.55 keV

June 2012 Incident helions
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JANIS Book

<< 82-Pb-208

83-Bi-209

93-Np-237 >>

<< MT37 (*He,4n)

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

MT16 (*He,2n) >>

Bi209 (®*He,n) log-log

Bi209 (®*He,n) lin-log

10 mbq------ B .- . . A A N TSN TeENDL2011
X E1370.012 X E1370.012
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100 pb+ :
800 pb-+ %
10 ub+
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1E9 i 100 pb+
1E-10 pb+ 1 L o 5 S A o SV
1E-11 pbt |
1MeV 25 MeV 5 l\)leV ‘ 10 MeV 25 MeV 50 Mev 100 MeV 1 MeV 25 MeV 5 MeV ‘ 10 MeV 25 MeV 50 MeV ‘ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Bi209(He3,n)At211 248.50 keV
June 2012 Incident helions




OECD NEA Data Bank JANIS Book

<< 82-Pb-207 83-Bi-209 92-U-236 >>
<< MT4 (*He,n) MT16 (*He,2n) or MT5 (At210 production) MT17 (*He,3n) >>

Bi209 (*He,2n) log-log Bi209 (®*He,2n) lin-log

* *
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X D4118.002.1 ¥ X D4118.002.1
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Incident energy Incident energy

1MeV 2.5 MeV 5MeV

Reaction Q-Value
Bi209(He3,2n)At210 -7497.92 keV

June 2012 Incident helions
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JANIS Book

<< 82-Pb-208

83-Bi-209

93-Np-237 >>

<< MT16 (*He,2n)

MT17 (*He,3n) or MT5 (At209 production)

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

Bi209 (*He,3n) log-log

10 b

rrrrrr TENDL-2011

Bi209 (®*He,3n) lin-log
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1.3b
* D4017.003 * D4017.003
® D0493.008 ® D0493.008
1A Y D4118.002.2 ® 12b4{ X D4118.0022 ®
X E1370.014 o X E1370.014
A0544.003 A0544.003
P 1.1bt
100 mb+ r o ® | eee
L I 1bt
10 mb+ 3
R 900 mb+
ol L
mo 800 mb-t
=
o 100pbt i e 700mbt
2 k]
e 8 I
; 1opb é 600 mbt
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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(He3,3n)At209 -14661.24 keV
June 2012 Incident helions
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JANIS Book

<< 73-Ta-181

83-Bi-209

<< MT17 (*He,3n)

MT24 (*He,2n+a) or MT5 (Bi206 production)

MT28 (*He,n+p) >>

Bi209 (*He,2n+a) log-log

Bi209 (*He,2n+a) lin-log

wom] o Ea %
b T e e T 12 mb+
itmbt+——
| 11 mbt
100 bt
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§ 0ot s 7mbt
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1 MeV 2.5 MeV 5 MeV " 10Mev 25 MeV 50 MeV " 100 eV 1MeV 25 MeV 5MeV 10 Mev 25 MeV 50 MeV " 100 MeV
Incident energy Incident energy
Reaction Q-Value
Bi209(He3,2n+a)Bi206 -1866.83 keV
Bi209(He3,2t)Bi206 -13198.90 keV
Bi209(He3,n+d+t)Bi206 -19456.13 keV
Bi209(He3,2n+p+t)Bi206 -21680.70 keV
Bi209(He3,3n+He3)Bi206 -22444 .45 keV
Bi209(He3,2n+2d)Bi206 -25713.36 keV
Bi209(He3,3n+p+d)Bi206 -27937.93 keV
Bi209(He3,4n+2p)Bi206 -30162.49 keV
June 2012 Incident helions
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JANIS Book

<< 74-W-183

83-Bi-209

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

MT28 (*He,n+p) or MT5 (P0210 production)

MT37 (*He,4n) >>
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Reaction

Q-Value

Bi209(He3,d)P0210

-509.91 keV

Bi209(He3,n+p)P0210

-2734.47 keV

June 2012

Incident helions




OECD NEA Data Bank

JANIS Book

<< 82-Pb-208

83-Bi-209

<< MT28 (*He,n+p)

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

MT152 (*He,5n) >>

Bi209 (*He,4n) log-log

rrrrrr TENDL-2011

Bi209 (*He,4n) lin-log

rrrrrr TENDL-2011
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1 MeV 25 MeV 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(He3,4n)At208 -23121.55 keV
June 2012 Incident helions




OECD NEA Data Bank JANIS Book
<< 79-Au-197 83-Bi-209
<< MT37 (*He,4n) MT152 (*He,5n) or MT5 (At207 production) MT153 (®*He,6n) >>
Bi209 (*He,5n) log-log Bi209 (®*He,5n) lin-log
% bossow 12b] & bossomn
1b+ o, r
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1bt
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1 MeV 2.5MeV 5 MeV 10 MeV 25 MeV 50 MeV 100 MeV 1 MeV 2.5MeV 5 MeV 10 MeV 25 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Bi209(He3,5n)At207 -30440.87 keV
June 2012 Incident helions
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JANIS Book

<< 79-Au-197

83-Bi-209

<< MT152 (*He,5n)

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

MT160 (*He,7n) >>

Bi209 (*He,6n) log-log

Bi209 (®*He,6n) lin-log

,,,,,, o] 12— 201
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1 MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1 MeV 25 MeV 5MeV 10 MeV 25 MeV/ 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Bi209(He3,6n)At206 -39335.19 keV
June 2012 Incident helions




OECD NEA Data Bank

JANIS Book

<< 73-Ta-181

83-Bi-209

<< MT153 (*He,6n)

MT160 (*He,7n) or MT5 (At205 production)

MT16 (*He,2n) >>

Bi209 (*He,7n) log-log

Bi209 (®*He,7n) lin-log
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Incident energy Incident energy
Reaction Q-Value
Bi209(He3,7n)At205 -46854.50 keV
June 2012 Incident helions
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<< 83-Bi-209 92-U-236
<< MT160 (*He,7n) MT16 (*He,2n) or MT5 (Pu237 production) MT4 (®*He,n) >>

U236 (°*He,2n) log-log U236 (*He,2n) lin-log
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Incident energy Incident energy

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

Reaction Q-Value
U236(He3,2n)Pu237 -3858.42 keV

June 2012 Incident helions
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JANIS Book

<< 83-Bi-209

93-Np-237

<< MT16 (*He,2n)

MT4 (*He,n) or MT5 (Am239 production)

MT17 (*He,3n) >>

Np237 (*He,n) log-log
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Reaction

Q-Value

Np237(He3,n)Am239

2341.20 keV

June 2012
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<< 83-Bi-209

93-Np-237

<< MT4 (*He,n)

MT17 (*He,3n) or MT5 (Am237 production)

MT111 (*He,2p) >>

Np237 (®*He,3n) log-log
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Incident energy Incident energy
Reaction Q-Value
Np237(He3,3n)Am237 -10979.44 keV
June 2012 Incident helions
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<< 79-Au-197 93-Np-237
<< MT17 (*He,3n) MT111 (*He,2p) or MT5 (Np238 production)
Np237 (®*He,2p) log-log Np237 (®*He,2p) lin-log
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Incident energy Incident energy
Reaction Q-Value
Np237(He3,2p)Np238 -2229.73 keV
June 2012 Incident helions
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	7-N-14
	MT107 (³He,α)


	8-O
	8-O-16
	MT4 (³He,n)
	MT103 (³He,p)
	MT107 (³He,α)
	MT108 (³He,2α)


	9-F
	9-F-19
	MT22 (³He,n+α)
	MT107 (³He,α)


	12-Mg
	12-Mg-24
	MT4 (³He,n)
	MT16 (³He,2n)
	MT102 (³He,γ)
	MT103 (³He,p)

	12-Mg-26
	MT103 (³He,p)


	13-Al
	13-Al-27
	MT4 (³He,n)
	MT16 (³He,2n)
	MT102 (³He,γ)
	MT108 (³He,2α)
	MT111 (³He,2p)
	MT197 (³He,3p)


	14-Si
	14-Si-28
	MT4 (³He,n)
	MT102 (³He,γ)
	MT103 (³He,p)


	19-K
	19-K-39
	MT107 (³He,α)
	MT108 (³He,2α)

	19-K-41
	MT102 (³He,γ)


	21-Sc
	21-Sc-45
	MT102 (³He,γ)


	23-V
	23-V-51
	MT22 (³He,n+α)


	24-Cr
	24-Cr-50
	MT16 (³He,2n)


	25-Mn
	25-Mn-55
	MT4 (³He,n)
	MT16 (³He,2n)
	MT17 (³He,3n)
	MT111 (³He,2p)


	26-Fe
	26-Fe-54
	MT16 (³He,2n)


	27-Co
	27-Co-59
	MT4 (³He,n)
	MT16 (³He,2n)
	MT22 (³He,n+α)
	MT24 (³He,2n+α)
	MT111 (³He,2p)
	MT190 (³He,2n+2p)
	MT197 (³He,3p)


	29-Cu
	29-Cu-63
	MT4 (³He,n)
	MT16 (³He,2n)
	MT22 (³He,n+α)
	MT42 (³He,3n+p)
	MT103 (³He,p)
	MT108 (³He,2α)
	MT111 (³He,2p)

	29-Cu-65
	MT4 (³He,n)
	MT16 (³He,2n)
	MT17 (³He,3n)
	MT37 (³He,4n)
	MT108 (³He,2α)
	MT197 (³He,3p)


	30-Zn
	30-Zn-64
	MT4 (³He,n)
	MT22 (³He,n+α)
	MT103 (³He,p)
	MT107 (³He,α)
	MT111 (³He,2p)
	MT197 (³He,3p)

	30-Zn-66
	MT16 (³He,2n)
	MT28 (³He,n+p)

	30-Zn-68
	MT16 (³He,2n)
	MT17 (³He,3n)
	MT111 (³He,2p)


	31-Ga
	31-Ga-69
	MT4 (³He,n)
	MT16 (³He,2n)
	MT22 (³He,n+α)
	MT107 (³He,α)

	31-Ga-71
	MT16 (³He,2n)
	MT102 (³He,γ)
	MT111 (³He,2p)


	33-As
	33-As-75
	MT4 (³He,n)
	MT16 (³He,2n)
	MT17 (³He,3n)
	MT37 (³He,4n)


	34-Se
	34-Se-76
	MT16 (³He,2n)
	MT17 (³He,3n)
	MT28 (³He,n+p)
	MT41 (³He,2n+p)
	MT42 (³He,3n+p)
	MT107 (³He,α)

	34-Se-77
	MT4 (³He,n)
	MT17 (³He,3n)
	MT22 (³He,n+α)
	MT28 (³He,n+p)
	MT37 (³He,4n)
	MT41 (³He,2n+p)
	MT42 (³He,3n+p)


	35-Br
	35-Br-81
	MT16 (³He,2n)


	36-Kr
	36-Kr-82
	MT16 (³He,2n)
	MT17 (³He,3n)

	36-Kr-83
	MT17 (³He,3n)
	MT37 (³He,4n)


	40-Zr
	40-Zr-90
	MT107 (³He,α)


	41-Nb
	41-Nb-93
	MT4 (³He,n)
	MT16 (³He,2n)
	MT17 (³He,3n)
	MT37 (³He,4n)
	MT102 (³He,γ)


	44-Ru
	44-Ru-101
	MT4 (³He,n)
	MT17 (³He,3n)
	MT25 (³He,3n+α)
	MT37 (³He,4n)
	MT112 (³He,p+α)

	44-Ru-102
	MT16 (³He,2n)
	MT37 (³He,4n)
	MT111 (³He,2p)


	47-Ag
	47-Ag-107
	MT16 (³He,2n)
	MT24 (³He,2n+α)
	MT37 (³He,4n)
	MT107 (³He,α)

	47-Ag-109
	MT4 (³He,n)
	MT16 (³He,2n)
	MT17 (³He,3n)
	MT24 (³He,2n+α)
	MT37 (³He,4n)
	MT41 (³He,2n+p)
	MT111 (³He,2p)


	48-Cd
	48-Cd-116
	MT16 (³He,2n)
	MT107 (³He,α)


	51-Sb
	51-Sb-123
	MT16 (³He,2n)
	MT17 (³He,3n)


	62-Sm
	62-Sm-147
	MT4 (³He,n)
	MT17 (³He,3n)
	MT28 (³He,n+p)
	MT37 (³He,4n)


	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-183
	MT28 (³He,n+p)

	74-W-186
	MT41 (³He,2n+p)
	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)


	79-Au
	79-Au-197
	MT16 (³He,2n)
	MT17 (³He,3n)
	MT37 (³He,4n)
	MT107 (³He,α)
	MT111 (³He,2p)
	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)
	MT37 (³He,4n)


	83-Bi
	83-Bi-209
	MT4 (³He,n)
	MT16 (³He,2n)
	MT17 (³He,3n)
	MT24 (³He,2n+α)
	MT28 (³He,n+p)
	MT37 (³He,4n)
	MT152 (³He,5n)
	MT153 (³He,6n)
	MT160 (³He,7n)


	92-U
	92-U-236
	MT16 (³He,2n)


	93-Np
	93-Np-237
	MT4 (³He,n)
	MT17 (³He,3n)
	MT111 (³He,2p)



	By reaction (MT)
	MT4 (³He,n)
	3-Li
	Li6

	4-Be
	Be9

	5-B
	B10

	6-C
	C12

	8-O
	O16

	12-Mg
	Mg24

	13-Al
	Al27

	14-Si
	Si28

	25-Mn
	Mn55

	27-Co
	Co59

	29-Cu
	Cu63
	Cu65

	30-Zn
	Zn64

	31-Ga
	Ga69

	33-As
	As75

	34-Se
	Se77

	41-Nb
	Nb93

	44-Ru
	Ru101

	47-Ag
	Ag109

	62-Sm
	Sm147

	73-Ta
	Ta181

	82-Pb
	Pb208

	83-Bi
	Bi209

	93-Np
	Np237


	MT16 (³He,2n)
	4-Be
	Be9

	12-Mg
	Mg24

	13-Al
	Al27

	24-Cr
	Cr50

	25-Mn
	Mn55

	26-Fe
	Fe54

	27-Co
	Co59

	29-Cu
	Cu63
	Cu65

	30-Zn
	Zn66
	Zn68

	31-Ga
	Ga69
	Ga71

	33-As
	As75

	34-Se
	Se76

	35-Br
	Br81

	36-Kr
	Kr82

	41-Nb
	Nb93

	44-Ru
	Ru102

	47-Ag
	Ag107
	Ag109

	48-Cd
	Cd116

	51-Sb
	Sb123

	73-Ta
	Ta181

	79-Au
	Au197

	82-Pb
	Pb207

	83-Bi
	Bi209

	92-U
	U236


	MT17 (³He,3n)
	25-Mn
	Mn55

	29-Cu
	Cu65

	30-Zn
	Zn68

	33-As
	As75

	34-Se
	Se76
	Se77

	36-Kr
	Kr82
	Kr83

	41-Nb
	Nb93

	44-Ru
	Ru101

	47-Ag
	Ag109

	51-Sb
	Sb123

	62-Sm
	Sm147

	73-Ta
	Ta181

	75-Re
	Re187

	79-Au
	Au197

	82-Pb
	Pb207
	Pb208

	83-Bi
	Bi209

	93-Np
	Np237


	MT22 (³He,n+α)
	4-Be
	Be9

	9-F
	F19

	23-V
	V51

	27-Co
	Co59

	29-Cu
	Cu63

	30-Zn
	Zn64

	31-Ga
	Ga69

	34-Se
	Se77


	MT24 (³He,2n+α)
	27-Co
	Co59

	47-Ag
	Ag107
	Ag109

	73-Ta
	Ta181

	83-Bi
	Bi209


	MT25 (³He,3n+α)
	44-Ru
	Ru101


	MT28 (³He,n+p)
	30-Zn
	Zn66

	34-Se
	Se76
	Se77

	62-Sm
	Sm147

	74-W
	W183

	83-Bi
	Bi209


	MT37 (³He,4n)
	29-Cu
	Cu65

	33-As
	As75

	34-Se
	Se77

	36-Kr
	Kr83

	41-Nb
	Nb93

	44-Ru
	Ru101
	Ru102

	47-Ag
	Ag107
	Ag109

	62-Sm
	Sm147

	73-Ta
	Ta181

	75-Re
	Re187

	76-Os
	Os192

	79-Au
	Au197

	82-Pb
	Pb207
	Pb208

	83-Bi
	Bi209


	MT41 (³He,2n+p)
	34-Se
	Se76
	Se77

	47-Ag
	Ag109

	74-W
	W186


	MT42 (³He,3n+p)
	29-Cu
	Cu63

	34-Se
	Se76
	Se77


	MT102 (³He,γ)
	12-Mg
	Mg24

	13-Al
	Al27

	14-Si
	Si28

	19-K
	K41

	21-Sc
	Sc45

	31-Ga
	Ga71

	41-Nb
	Nb93


	MT103 (³He,p)
	8-O
	O16

	12-Mg
	Mg24
	Mg26

	14-Si
	Si28

	29-Cu
	Cu63

	30-Zn
	Zn64

	74-W
	W186


	MT104 (³He,d)
	3-Li
	Li6

	5-B
	B10

	6-C
	C12


	MT105 (³He,t)
	3-Li
	Li7

	5-B
	B10
	B11


	MT107 (³He,α)
	6-C
	C12

	7-N
	N14

	8-O
	O16

	9-F
	F19

	19-K
	K39

	30-Zn
	Zn64

	31-Ga
	Ga69

	34-Se
	Se76

	40-Zr
	Zr90

	47-Ag
	Ag107

	48-Cd
	Cd116

	73-Ta
	Ta181

	75-Re
	Re185
	Re187

	79-Au
	Au197


	MT108 (³He,2α)
	8-O
	O16

	13-Al
	Al27

	19-K
	K39

	29-Cu
	Cu63
	Cu65


	MT111 (³He,2p)
	13-Al
	Al27

	25-Mn
	Mn55

	27-Co
	Co59

	29-Cu
	Cu63

	30-Zn
	Zn64
	Zn68

	31-Ga
	Ga71

	44-Ru
	Ru102

	47-Ag
	Ag109

	74-W
	W186

	75-Re
	Re185

	79-Au
	Au197

	93-Np
	Np237


	MT112 (³He,p+α)
	3-Li
	Li6

	44-Ru
	Ru101


	MT152 (³He,5n)
	73-Ta
	Ta181

	75-Re
	Re187

	79-Au
	Au197

	83-Bi
	Bi209


	MT153 (³He,6n)
	73-Ta
	Ta181

	75-Re
	Re187

	79-Au
	Au197

	83-Bi
	Bi209


	MT160 (³He,7n)
	73-Ta
	Ta181

	83-Bi
	Bi209


	MT190 (³He,2n+2p)
	27-Co
	Co59


	MT197 (³He,3p)
	13-Al
	Al27

	27-Co
	Co59

	29-Cu
	Cu65

	30-Zn
	Zn64






