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Scope Review of the production cross-section of a, d, g, h, p, and t induced reactions in
validation of TENDL-2021 curves.

Method Observing each plot received from Arjan Koning one-by-one along with the

source article and web retrieval system.

The suspicious cases, not evident from Arjan’s plot, were also checked whenever needs

arise.

Current situation The review of a, d and g induced reactions have been completed.
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Alpha induced reactions

*Co(a,2n)"'Cu

" % £ - TENDL-2021
M WL N TENDL-2019

| Afzalansari(2004) 01238002
. ¢ ¢ | ] | Szelecsenyi(2002) E1928003

% %% Levkovski(1991) A0510347

/|1 - Singh(1993) A0628007

> T Skulski(1992) 01397003

adioli(1984) D0394002
lomma(1976) E2073002
Vichel( 1 980) A0147002

1962) C2376005
(1962) C1267002




Wrong REACTION (SF3,SF4)

SUBENT C2376005 20181210 20180426 20190425 c183
BIB =, c,
REACTION [{2?—:0—59(;,,21(:29—:1:—61, ,513) ]
T2/ LU o0 R, 2029 CO-B 1, ol TABLE I
# Target:CO-59 #Projectile:A #Reaction:A,2N #Quantity:,SIG:CS: Cross section 59
# Product: [29-CU-51] Experimental Cross Sections for Alpha Particles and Co
FACILITY {CY¥CLO, 1USABNL) Brockhaven National Laboratory, 60-
inch cyelotron. Kinetie  Excltation Irradiation oot ,wn) o( e ,ot2n) ‘ (~¢ ,2n)
#( Cyclotron Energy Energy mb mb mb mb
#,10 ) Brookhaven National Laboratery, Upton, NY, United States of America (Lab) Mav
SAMPLE The targets were prepared by electrodeposition of Mev

spectroscopically pure cobalt onto one-half mil gold

foils from a alt-ethylene-diamine scluticn. The L8.0 50-8 6 107 17%
targets varied £ 0.5 to 2 mg/cm2 in thickness, and 1&5.8‘ '-FB-T 6 137 d(ﬂ
each target was unifeorm to lﬁ.l} l+6.'+ 6 135 lle-
DECAY-DATL (29-CU-61,3.32HR,B+,1220 b.2 L h 6 ) 156
k0.1 43,3 13 179 146 9.0
39.0 k2.3 6 168 10
_ : 38.9 2.2 2 202 130 9.9 158
# Decay-data: [29-CU-61] 38.5 b1.8 P 189 112 9.39 13
STLTUS (TLBLE) Tabla I, pages 45-4&. . 37.8 41,1 2 228 113 10.7 16T
[TZELE) Data presented by authors 36.4 2 1 216 Bo.7 10.1 210
ENDBIB 13 35.9 4 & 200 3.1
COMMON 1 1 12 3h,> 37.9 a 219 39.7 9.04 255
#legend: 1 x 1 x 12 : data columns * lines * column width > 37.3 3 223 30.5 9.10 296
# - I Y] 0 tity, d ed der -ANALYS - -cent ol 36'3 6 ﬂT 16'3
DATA-ERR Error in value of quantity, defined under ERR-ANALYS | PER-CENT | per-cent da 349 2 220 8.1 340
#/Legend 30.7 3k.5 1 228 n.2 5.86
29.2 33.2 3 210 6.4 399
FER 27.7 31.8 2 193 3.46
ENDCOMMON 2.9 3.9 6 13
DRTA 2 18 12

#Legend: 2 x 16 x 12 : data columns * lines * column width

#EN Energy of incident projectile, laboratory system : MEV . MeV
#DATA Cross section MB millibarns

40.1 2.0

3.9 The data is for (a,2p)

37.8 10.7 o

36.4 10.1 reaction

34.3 9.04 _ TABLE I (continued)

33,8 9.10

30.7 5.86 Experimental Cross Sections for Alpha Particles and Co”?

29.2 6.41

27.7 3.46 Kinetic  Excitation Irradiation o n) on

26.7 2.03 Energy Energy U;f: EI‘(N;.: )O{W;'ﬁp) G’(C;\;:En]

2¢.0 0.56 (Lab) Vev

22.5 0.17 Mev

21.2 0.049 -

12.3 0.018 26.7 30.8 1 181 5.4 2.8

122 o 2.0 28.3 i 83.8 0.52 gg

EI\_;Q . 22.5 26.9 63.5 0.17 157

E?—%E?—?EET 10 2L.2 25.5 2 22.6 0.049 106

NDEN 19.3 23.8 5 8.4 0.019 52,5

18.2 22.8 L nh n AR ia
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ENTRY POO37001 20000811 20010330 20050926
SUBENT POO37001 20000811 20010330 20050926
EIB El 13

INSTITUIE

STATUS

HISTORY

P0037012

x.doi.org/10.1143/1P51.15.2159
19560TA21 #D0I=10.1143/1P5]1.15.2159
with Alpha-Particles

v. of Tokyo, Tokyo, Japan
P

foils. Areal ity B.

Stacked target irradiation

Radiochemical s ation
)4 cmpiled in 1964/

20000811 20010330 20050926 0000

aree s
rget:NI-58 #Projh
Product: [29-CU-50]

CORRECTEN NHDC

dal “ges * column width

Cumulative cross section

#EN Energy of 'z, laboratory system
#DATA Cumulative
#DATA-ERR Error in value der ERR-ANALYS

MEV
MB

MB

Wrong REACTION (SF3,SF4)

Jour: Journal of the Physical Society of Japan, vol.15, p.2159 (1960}, Jap

MeV
millibarns
millibarns

n

(cm?2)

Cross Section

! | ! | {
5 1O 15 20 25 30 35 40

(Ea)iab. (Mev]

Fig. 1. Excitation functions for the alpha-particle
reactions on Ni%8, (Part 1)
[C Niss(a, p)Cubl+Nis8(a, 1)Znsl. ]
O Niss(a, pn)Cu +Nis8(a, 2n)Znso.
ola, p+a, n+ea, y) measured by McGowan
et al.10

28-NI-58(A,N+P)29-CU-60,CUM,SIG) -> (28-NI-58(A,X)29-CU-61,CUM,SIG)
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HISTORY
ENDEIB
WOCOMMCON
ENDSUBENT
SUBENT
EIB
RERCTICON

DECRY-DATR

STRTUS

ENDEIB
HOCOMMON

DATZ

approx.10%.

(EN—ERR) .Uncertainties from table 3

(ERR-5, ,10.) .The statistical uncertainties for the
efficiency i=s less than 10%.

(ERE-1,,5.)} .The errcr in the gamma-ray intensities is

less than S5%.

(ERR—-2, ,20.) .The errcr in the paramseters for the gamma-—
ray transitions less than 20%.

(ERE—3, ,20.}
legs than B%.
ERR-4,,20.) .

.The errcor in the sunming correcticn

The error in the number of ewents in

the area of the full-energy peak less than 30%.

(20150203C) S.EBE.

az
as
02251002 20150203 20150817 20150707 0054
3 z
{75-RE—187 (&, N} 77-IR-130, ,3IG)

# (75-RE-187{A,N)77-IR-120,,5IG)
# Target:RE-187 #Projectile: A #Reaction:A,N #Quantity:,SIG:CS:Cross section

£ Product [?? IR 190]

- 19'\,,
R-130,,
R-130,,
R-130,,

{
{
{
{
{
{

m(nul (.\JI\JI

#® Decay data: [0——0]
{TRELE]) .

5

#Zlegend: 5 x 17 x 12 : data columns * lines * col

IR-150,,DG,

Table 3 of J,PFR/C,50,065807,2014
# (TRBELE) Data presented by authors
E

WuanhJM

S TN SRS
£]
5]
s
[

17 iz

Wrong Unit

£EN Energy of incident projeg”” __«aboratory system KEV keV
ZEMN-ERR Uncertainty in inc.idelj‘//jfactile snergy KEW ke
#DATA _Cross section / - MB millibarns
ZERR-T Total uncerta)r,’e‘,f/ 1- Slgma- MB millibarns
ZDECAY-FLAG Decay flaﬂee corresponding flag in BIB section | NO-DIM no Dimensions
#/Legend Z.
EN-ERE »~ DRTRL = EBR
EEWV
28. .
28. - z.
28. 25.4 1.
28. 11.1 2.4 L8
25. 11.3 3.1 5.
23. 12.4 3.2 4.
28. N z.8 3.
g.2 2.4 z.
7.4 2.5 1.
6.9 2.0 6.
4.3 7 Z.
4.4 1 1.
1.68 0.71 5.
1.10 0.30 z.
1.03 0. 40 1.
0.68 O.21 (8
1.27 0.35 z.

Unit problem mb -> pb

TAEBLE III. Results of the activation experiment. For each -
particle energy. the measured cross-section valuwes for the different
yp-ray transitions are shown. The last column shows the weighted
average of the obtained cross sections.

E. [keV] E, [keV] ||:r [b] | & [ub]
N—

603 4RA = 174

14091 4 28 407 35.3 + 1035 30.4 4+ 88
371 254474
603 11.1424
569 113431

13689 4 28 558 124432 5.9 % 2.0
SI8 U626
407 24724
371 TA4%25
603 6.9 % 2.0

13286 4 29 407 43417 497 %+ 1.12
371 44414
603 168 4071

12785 4 29 407 110 4 030 113 4029
371 103 4 0.40

12384 4 29 603 0.68 =021 .85 019
407 1.27 4035

As mentioned earlier. the "Re(w.n) cross section is
almost only sensitive to the o width in the measured energy
range. Thus, deviations of theoretical predictions obtained by
statistical-model calculations from the measured values are



Cross section [mb]

>'V(o,n)*Mn
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Bmdukumar(1998) 01232002

800 - T+ Hansper(1993) F0323002 ¥ ]
Hansper(1993) F0323003 O

700 - Ismail(1993) A0523005 m -
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Singh(1995) 01116002 o
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Michel(1982) A0159002 v
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SUBENT 0L11&a002 2015051e 20151218 20151217 0071
EIE 1} 1
EACTION W) 25-MN-54, , SIC)
= 54,,51G)
A #Reactiom:&,N =Quantity: SIG:

4,312.D,DC,835.,1.}
[25-MN-54]
J.BE=m= R=ot, T,

numarical data
han

W _W_Bowmant,
03,%.Iguchi+, T, AET, 2, €8
measurements of the reaet:
lphs particles with lsss

{D,E15320
Previcus
indr d I

Jour:

0375-9474(55)905%2-2

d < with 7-120 MeV a-Particl

‘dx.doi.orgf 2.682
)0I=10.3327/jaesj.2.682

alp

HISTORY ERER -> ERR-T.
ENDEIE
COoMMON 1 1 12z
#legend: 1 x 1 x 12 : data columns * lines * column width
#EN-ERR-DIG Digitizing error of incident particle energy

=/ end

Jour. of Ph

10.10 16/0375-59474(53)90592-2

3 23 1z
#Legend: 3 x 23 x 12 : data columns * lines * column width
#EN Energy of incident projectile, laboratory system
=DATA Cross sechion
£ERR-T Total uncertainty (1-Sigma)
nd

45

MEV Mels
MEV
MB
PER-CENT

Wrong y-scale

The scale on Y-axis ( i.e., cross section ) has been

wrongly mentioned.

1071 should come in place of 10° and hence the
subsequent values (confirmed by the author)

(Equilibrium and Non-Equ

per-cent

br

Jour: Journal of the Atomic Energy Society of Japan,

10

"

My t, a1 “Mn
$ Present results
Hybrid model

fg = & 14 poh)
——— —Ny =5 {5 poh)

10

— — —ng = 61Splh)
——====Pyre equilibriumi{W £}

b

LI I Illil_‘
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Figure 3. Excitation function of *! V{w, n} **Mn reaction.
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SUBENT
BIB
REACTICN

RAD-DET
DECRY-DATA

COMMENT

ENDBIB
NOCOMMON
DATA

EN
MEV
28.4
31.4
34.4
38.
41,
44,
47,
ENDDATA
ENDSUBENT

oo e

Two data points from next column

01163006 20041028 20050826 0000
4 g
45-RE-103 (R, N+&) 45-RHE-102-G, IND/M+, S1G)

(45-RH-103(A,N+A)45-RH-102-G,IND/M+ ,SIG)

F

F

F

# Product: [45-RH-102]
5-RH-102-G,DE)
5-RH-102-G,206.D,DG,475.,0.45,
DG, e28.,0.044)
# Decay-data: [45-RH-102]
- By compiler. 1. Iscmer transition from long-lived
Rh-102-m (T1/2~2.9 years) = 0.23%.

n

S

# Target:RH-103 #Projectile: A #Reaction: A, N+A #Quantity:IND/M+,5IG:CS: Independent cross sect., incl. isomeric trans.

M S Gadkari and N L Singh

Table 2. Cross-sections of the a-induced reactions on ‘**Rh.

2. Bccording to ENSDF 206-day activity is one of ground

state, but not isomer state. Reaction (a,n) (v, 2n) (@, 3n) (0, 4n) (n,an)  (a,02n) (0, adn)
. ; > Product
106m 105 104 103 102m 101m 100
#legend: 4 x 7 x 12 : data columns * lines * column width Thnucileulfi Ag Ag Ag Ag Rh Rh fh
resho
#EN Energy of incident projectile, laboratory system : MEV ~ MeV energy (MeV) 70 159 95 @ 243 96 175 97 6
#EN-ERR Uncertainty in incident projectile energy MEV ~ MeV E, (1\{;\;) o (mb) o (mb) o (mb) o (mb) o (mb) o (mb) o (mb)
#DATA Independent cross sect., incl. isomeric trans. MB  millibarn 17.641.2 128410 129410
#ERR-T Total uncertainty (1-Sigma) MB  millibarn g%gil(l] ;ggfgg g?gfég
jf_ﬁ%\e”d . cmn 28.441.0 132410 873468 1149 30.542.4\ 09400
MEV vB VB 31.4+0.8 8.1£0.7 65050  554+42 51.5+4.0 | 1.3£0.1
1. 30.2 2.4 34.440.8 5.8+0.5 331x25  988+T4 80.0+6.3 |11.140.9
0 [ 0 0 ] 38.0+0.8 46404  149£11  1078+81 64.0450 89.0£7.0 |31.6+25
i Ty = 41.5+0.7 3.5£0.3 89.0£7.0 648+33 235118\ 98.0+8.0 [/ 51.0£4.0  0.4£0.0
0.7 98. 8. 449+0.7 2.8+£0.3 61.0x4.7  422+32 477436\ 101+8 / 58.0+4.5 10.9£08
Ee 122 - Data points +0.6 2.5+202 47.0x3.6  260+£20 630148 \ 1038/ 57.0+4.5 31.5+2.5

wrongly inserted
22
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B g e e s e s e e s e s .
#/lLegend
ERR-1
PER-CENT
(=38
ENDCCMMON
ENDSUBENT 50
SUBENT 01169005 20041028 20050926 0000
BIB 4 10
REACTION (45-RH-103 (R, 4N) 47-RG-103, ,5IG)
# (45-RH-103(A,4N)47-AG-103,,51G)
# Target:RH-103 #Projectile: A #Reaction: A, 4N #Quantity:,SI1G:CS:Cross section
# Product: [47-AG-103]
RAD-DET (47-RG-103-G, DG)
(47-RE-103-M,DZ)
DECAY-DATA (47-AG-103-3,1.1HR,DG,244.,0.06,
DE,266.,0.094,
DE,531.,0.081)
(47-AG-103-M,5.7SEC,DG,134.,0.21) Isomer trasition-100%
# Decay-data: [47-AG-103]
COMMENT —By authors. The total cross section was measured by
allowing for the complete decay of the metastabls state
to the ground state.
ENDEIB 10
NOCOMMON
DATE 4 3] 1z
#legend: 4 x 6 x 12 : data columns * lines * column width
#EN Energy of incident projectile, laboratory system @ MEV MeV
#EN-ERR Uncertainty in incident projectile energy MEV MeV
#DATA Cross section MB millibarns
#ERR-T Total uncertainty (1-Sigma) MB
#/lLegend
EN EN-ERR DATA ERR-T
MEV MEV MBE MB
31.4 0.8 51.5 4.
34.4 0.8 80. .3
35 0.9 5L S
41.5 0.7 235. 18.
44,9 0.7 477. 3e.
47 .8 0.6 630. 43 .
ENDDATA
ENDSUBENT 23
ENDENTRY

SUBENT
BIB
REACTIOCN

RAD-DET

Two extra data points from next column

01165007 20041028
3 4
{(45-RH-103 (&, 2N+R) 45-RH-101-M, ,SIG)
# (45-RH-103(A,2ZN+A)45-RH-101-M,,SIG)
Target:RH-103 #Projectile: A #Reaction:A,2ZN+A #Quantity:,SIG:CS:Cross section
# Product: [45-RH-101]
{45-RH-101-M, DG)

20050926 0000

+

DECAY-DATA (45-RH-101-M, 4.34D,DG,307.,0.87,

ENDEIB
NOCOMMON
DATA

EN
MEV
23.4
EER
41.5
44.9
7.8

ENDDATER

ENDSUBENT
millibarns ENDENTRY

DG,544.,0.04)
# Decay-data: [45-RH-101]
4

Page generated: 2022-05-25,15:14:51 by X4sGetSubent on lecalhost [fwd:www-nds.iaea.org]
Project: "Multi-platform EXFOR-CINDA-ENDF", W.Zerkin, IAEA-NDS, 1999-2022
Request from: 0:0:0:0:0:0:0:1 [fwd:161.5.6.190]

4 5 1z
#legend: 4 x 5 x 12 : data columns * lines * column width
#EN Energy of incident projectile, laboratory system MEV MeV
#EN-ERR Uncertainty in incident projectile energy MEV MeV
#DATA Cross section MB millibarns
#ERR-T Total uncertainty (1-Sigma) MB millibarns
#/Legend
EN-ERR DATA ERR-T
MEV ME MB
1 0.5
0.8 31.6 zZ.5
0.7 51. 4.
0.7 58. 4.5
0.6 57. 4.5
M S Gadkari and N L Singh
Table 2. Cross-sections of the a-induced reactions on '"*Rbh.
Reaction (a,m) (o, 2n) (o, 3n) (o, 4n) (a,an) [, a2n) (o, a3n)
Product
nucleus 106m A & 105 Ao 104 g g 1035, 102m gy 101m py L0RL
Threshold
energy (MeV) 7.0 15.2 25.6 34.3 9.6 17.5 27.6
E, (MeV) o (mb) = (mb) a (mb) a (mb) & (mb) a (mb) & (mb)
17.6+1.2 128+10 120+10
21.5+1.1 THO+6.0 553+42
25.0£1.0 28.0£2.0 BA6L66
28.4=£1.0 13.2%1.0 87368 114+ 9 0.920.0
31.4+0.8 8.1+0.7 65050 554142 guEEEEE 4 1.3+0.1
34.4£0.8 5.810.5 331x25 988i74: 80,0163 11.1+0.9
38.0£0.8 4,604 149+11 10TRE81lw 64.0x£5.0 m 89,0x£7.0 31.6x2.5
41.5+0.7 3.5+0.3 89.0+7.0 6»18133: 235+18 : 98.0+8.0 51.0+4.0 0.4+0.0
44.9+0.7 2.8+0.3 61.0+4.T 422432, 477236 m 10118 58.0x4.5 10.9+0.8
47.810.6 2,520.2 47.0x3.6 260208 63048 : 103+8 57.0x4.5 31.5+2.5
L]
] L]
Ll

4smmnnn?®



Deuteron induced reactions

*Cr(d,n)’Mn
300 F | ' | ' ' ' TENDL-2021 —— |
TENDL-2019
Klein(2000) 007710022
250 Klein(2000) 007710023  ~ -
Klein(2000) 007710024  ~
® Klein(2000) 007710025 O
_ Cogneau(1966) 02033006 u
2 200 § Cogneau(1966) 02033007 ©
E @
-§ ].5(.} B @ 1
50

10 15 20 25 30 35 40
Incident Deuteron Energy [MeV]



MONITOR

MOWIT-REFE

, PR, 120, 1
m,134,B1263, 1384
the finsl deutercm Lluxes
> of target muclei

ERR—AMNA

STATUS o0

HISTORY EIE update.
IO codes) -

EMDEIE

CORIoT

»x 1 x 12 : data columns = lines * column width
1st partial uncertainty, defined under ERR-ANALYS

4th partial uncertainty, defined under ERR-AMNALYS

le.
ENDCOMMON
I R 1z 22 iz
#Legend: 12 x 22 x 12 : data columns * lines * column width
ZHEMN Energy of incident projectile, laboratory system

ZEN-ERR Lncertainty in incident projectile energy
ZDATA Cross section

ZERR-T Total uncertainty (1-Sigma)
ZDATA E Cross section

#ERR-T 2] Total uncertainty {(1-Sigma)
ZDATA E Cross section

#ERR-T 3] Total uncertainty {(1-Sigma)
ZDATA E Cross section

ZERR-T = Total uncertainty (1-Sigma)
ZDATA 5] Cross section

ZERR-T 5] Total uncertainty (1-Sigma)

egend

[ARCREN
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5]
m

2% 236
i zz.%5
| =0-= =0
- == zz.2
23 11
2z sz 103.0 21.7
2z 50_0
_21 ga_7 2.3 za.&
_21 54 4
_20 253 5.5 z0.3

PER-CEMNT per-cent
PER-CEMNT per-cent
MEW Meat

MEW Men

MB millibarns

MB millibarns

MB millibarns

MB millibarns

MB millibarns

MB millibarns

MB millibarns

MB millibarns

MB millibarns

MB millibarns
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Table 4. Cross sections for the *Cr(d,n)”'Mn reaction. Data were obtained using 4 different methods.

E, [MeV] & (*"Cr(d,n)**Mn) [mb]

511 keV ND 511 ke'V MDA 320 keV DAU T49 keV CP Weighted mean
(40 %%)= (30 F) " (205%)~ (10 R )"
16.5 = 3.5 12.0x 2.5 18.9 =+ 19.0 162+ 4.0 156+ 6.3
60.1 % 12.6 472+ 99 545+ 13.1 456+ 11.5 53.7+11.8
B6.1 % 18.1 61.5+12.9 1.8 =172 547+ 125 72,7+ 15.8
115.6 =253 98.0 = 20.5 110.3 =271 778210 105.5 +=23.4
139.9 * 29.3 119.7 =250 138.3 = 32.3 119.3 = 26.6 131.5 > 28.4
267.4 + 55.9 196.9 = 458 337.3 = 79.5 255.6 * 56.5
220.7 *+ 46.3 179.7 = 37.6 208.5 = 49.0 2061+ 48.1 204.5 = 44.4
189.2 = 39.6 160.0 + 33.5 181.1 = 44.0 1423+ 31.8 174.1 =370
235.3 £ 492 2353492
168.4 + 35.4 138.5 = 29.0 168.2 = 41.4 113.9 = 31.7 153.9 = 343
147.3 = 31.0 128.0 = 26.8 140.3 = 34.0 116.5 = 30.2 137.0 = 30.2
105.1 = 22.0 86.2 = 18.0 96.0 %235 F0.6 = 16.3 94.2 + 20.5
112.3 £ 23.6 90.9 = 19.0 105.8 = 68.0 B9.9 *+ 21.6
106.9 = 22.5 B7.8+ 184 108.0 = 25 .6 99.7 £ 25.0
91.3 +19.7 B7.5+ 34.9
. 1058 = 22.2 85.1 = 17.8 97.5 = 23.1 T2Z2 4 16.5
11.61+0.23 109.5 = 23.5 117.5 = 40.3
11.94 =022 103.0 = 21.7 BR.E8 + 18.6 BE.6 + 21.3 T5.8+21.1
12,29 =0.22 B3.1*17.4 110.5 = 33.0
12.44 *+ 0.21 98.3 = 20.6 F27* 152 86.6 = 19.9 62.4 = 14.5
12.89 +0.21 06.3 = 20.2 88.5 £ 48.3
13.34 = 0.20 99.5 =209 T5.5* 158 B6.7 + 2000 608 = 17.3 8509+ 188

a: Weighting factor [%]: for details see text.




“Cr(d,n)*Mn

500 | TENDL-2021 - .

TENDL-2019
Shibata(1975) E2606003  +
Kafalas(1956) C2297003
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C2297003

20180511

20181008 201E0918 C175

T_lget CR 53 —Plc_]ect Ie D Reachlcr‘ DM
Product:

#Quantity:,SIG:CS:Cross section

[25-MN- 54

data: [25-MN-54]

curve, po ints were
ig. 2, page <
) Data read from a curve

#lLegend: 22 w32 % ;Z%Gdata CG|L,I‘|1I:1§; * lines * column width
ZEN Energy of incident projectile, laboratory system : MEV ey
#ZDATA Cross section B barns
:/Legend
4
2
: E
El 3
1t 3
1a.
10
1
1
: The data points of REACTION
1
: 50Cr(d,a)48V were also included in
1
z this reaction.
E: a6
ok

Points digitized from two data sets

C2297005 20180511 20131008 20180918 C175

3 3

==

#Quantity:,SIG:CS:Cross section

data: [23-v-48]

STATUS Fig. 2Z, page
2# ) Da_a read from a curve
ENDBIB
HOCOMMON
Lz Z 21 12
Zlegend: 2 x 21 x 12 : data columns * lines * column width
#EN Energy of incident pr ctile, laboratory system : MEV e
ZDATA Cross section B barmns
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“'Cu(d,x)"*Cu

TENDIL-2021 -

TENDL-2019
Khandaker(2014) E2467004
Simeckova(2011) D0653002
Suchopar(2015) F1247167
Suchopar(2015) F1247168
Suchopar(2015) F1247169
Suchopar(2015) F1247170
Suchopar(2015) F1247171
Och1a1(2007) E2121023
Takacs(2006) D4176004
Diksic(1979) C1131002
Diksic(1979) C1131003
Bartell(1950) PO069005
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SUBENT

BIB

REACTION

STATUS

HIS
END!

NOCOMMON

TCORY
BIB

DATA

EN
MEV
15.
25.
40.
al.
£9.
g0.

111.
132.
155.

17s6.

176

176.
155.
185.
155.

END

ENDSUBENT
ENDENTRY

nas
468
836
771
163
3596
970
251
563

3
.3
3

3 LnoLnoin

=]
o
o
o
=]
=]
o
o

(8

080
R
080

DATA

Digitized from wrong y-scale

PO0BS005 20181113 201590401 20190326 clsz2
3 3
(29-CcU-0(D,¥) 28-CU-¢&4,,81IG)
# (29-CU-0(D,X)29-CU-64,,51G)
# Target:CU-0 #Projectile:D #Reaction:D,X #Process:X:Process unspecified #Quantity:,51G:CS:Cross section
# Product: [29-CU-64]
(CURVE) Fig.2, page 1007.

# (curve) Data read from a curve

. 8 3 . U 'N. o . ' N\ — T T T T
(20181113 ; BE: Digitized Fig. 2 and replacsd ths data Az EXCITATION OF Cuﬁl FROM CUGS' Cuﬁb

o= EXCITATION OF Cu® FROM Cu®?, Cu®®
2 15 12 I~

#legend: 2 x 15 x 12 : data columns * lines * column width

#EN Energy of incident projectile, laboratory system MEV ~ MeV
#DATA Cross section MB millibarns

#/Legend
DATR
MB
0.020
.048
.115
.079
.070 [
.045 04
.046 The data is about 1000 times too low (unit /

048 problem). Data wrongly digitized with respect Lop /; A

108 $ ) A

o FOR Cu®' IN BARNS
S

.040 i ) .
028 to y-axis on the left side rather than the y-axis of

.028 the right side? Y f!" ~

] 1

e}
o)

o~ EOR _Cu®?

020

010

oz 20 40 60 80 100 120 140 160 180

018 DEUTERON ENERGY IN MEV

.018

Fic. 2. Excitation function of Cu® and Cu®.
25
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"“Pd(d,x)”*Rh

TENDL-2021 -

TENDL-2019
Ditroi1(2012) D4256014
Ditroi1(2017) D4372018

60

80 100 120 140
Incident Deuteron Energy [MeV]

160

180
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Data set of another subentry wrongly repeated

ENDEIR 51 SUBENT D4372019 20171127 20180316 20180313 D113
COMMON 3 1 12 P 5 c
#legend: 3 x 1 x 12 : data columns * lines * column width REACTION | (46-PD-0(D, %) 45-RE-39-M, CUM, SIG)
#ERR-1 1st partial uncertainty, defined under ERR-ANALYS : PER-CENT  per- "*’ l40‘PU'UUJ,X“J‘D'IKH‘_E’E"M,LUMPIUJ) B ) .
#ERR-2 2nd partial uncertainty, defined under ERR-ANALYS | PER-CENT  per- r: ;ar%et:tp[)[;rOS ::RF;:Oéegc]tHe:D #Reaction:D,X #Process:X:Process unspecified #Quantity:CUM,SIG:(
o - . . . ; § i 7] # Product: -RH-
#ERR-3 3rd partial uncertainty, defined under ERR-ANALYS : PER-CENT = per- ... .. (45-RE-99-1, 4.7HR, OC, 340.8, 0. 65,
#/Legend DG, 617.8,0.118,
ERR-1 ERR-2 ERR-3 DG,1261.2,0.109)
DER-CENT DER-CENT DER-CENT # Decay-data: [45-RH-99]
3. S. 7. STATUS (TABLE)Data were taken from TableZ of the original
ENDCOMMON publication.
ENDSUBENT 58 # (TzaLE) Data presented by authors
SUBENT D4372018 20171127 20180316 20180313 D113 ENDBIR G
BIB = NOCOMMON
REACTION | (46-PD-0(D,X)45-RH-99-G,CUM, SIC) DETZ 4 7 12
# (F0-PU-UU, A J30-RR-F5-6,LUM, 516 #legend: 4 x 7 x 12 : data columns * lines * column width
£ T t:PD-0 #Projectile:D #Reaction:D,X #Pr X:Pr ified # tit
# Parc:?:lict' [45_R|fé%c] e:0 FReaction:b, A FET0Cess rocess unspeciie Quantity #EN Energy of incident projectile, laboratory system MEV : MeV
DECAY-DATR '('45_RH_99_C_, 16.1D, DG, 89.76,0.334, #EN-ERR Uncertainty in incident projectile energy MEV MeV
DG, 353.05,0.346, #DATA Cumulative cross section MB millibarns
DG, 528.74,0.38)
# Decay-data: [45-RH-99] #ERR-T Total uncertainty (1-Sigma) MB millibarns
STATUS (TABLE)Data were taken from Table? of the original . 102 0l
publicaticn. _‘-"J}Leg_end ) B ®Rh Rh
# (TaBLE) Data presented by authors EN EN-ERR DATA ERE-T 4863 0.2 43.00 48
MEV MEV ME MEB
ENDBIE G 43 .63 0.20 10.75 1 o0 46.59 0.29 10.55 558 37.28 4.1
Mo R . . . 46.59 0.29 5.0 0.95 4448 0.39 3027 34(
#legend: 4 x 5 x 12 : data columns * lines * column width i;';; g'jg E'ig g 5; 4228 049 8.76 335 2797 il
o ) - ’ 40.00 0.59 24.97 2.81
#EN Energy of incident projectile, laboratory system MEV: MeV 40.00 0.58 2.8% 0.35
; R i 37.61 0.70 1.56 0.19 37.61 0.70 11.35 1.97 23.01 2.5
#EN-ERR Uncertainty in incident projectile energy MEV : MeV o I -
- : : s 35.11 0.81 0.70 0.10 3511 0.81 8.93 225 21.74 2.4
#DATA Cumulative cross section MB millibarns | gypoDaTa 3330 0.89 1021 190 2067 93
ENDSUBENT 20 ’ ’ ‘ ’ ’ -
#ERR-T Total uncertainty (1-Sigma) MB millibarns | ENDENTRY 3143 0.97 10.08 407 2013 2.2
#/Legend [ *"Rh \ “5Rh
EN EN-ERR DRT2 ERR-T 48,63 0.2 10.75 122 3.06 0.4:
o i - v : Tad 4659 0.29 8.40 0.95 296 04¢
48.63 0.20 10.75 1.22 Pd(d,x)99mRh cross sections compiled in : - : 4 : :
46.59% 0.25 8.40 0.85 . 44.48 0.39 6.26 0.71 214 0.3¢
;15 .38 gig Ezg g ;é D4372.019 are repeated in D4372.018 as the 4228 0.49 4.83 0.55 146 0.3
2.28 ). .8 . o .
40.00 0.59 2.99 0.35 Pd(d,X)99th Cross sections. 40.00 0.5 2% 0.35 085 0.2
ENDDATA 3761 0.70 1.56 0.19
ENDSUBENT 18 3511 0.81 \ 0.70 0.10 )
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Not clear

ENDBIB

2Z

HOCOMMON

ENDSUBENT 25

SUBENT Moo3o002 20130524 20130823 201308135 Moe7
BIB 3 3

RELCTION (8-0-16 (G, P} 7T-N-15, ,5IG)

# (B-0-16(G,P)7-N-15,,51G)
# Target:0-16 #Projectile: G #Reaction:G,P #Quantity:,SIG:CS:Cross section
# Product: [7-M-15]

Data from Fig. 1.
(20130524R) BRAE removed.
3 43 1z
#legend: 3 x 43 x 12 : data columns * lines * column width
#EN Energy of incident projectile, laboratory system : MEV MeV
#DATA Cross section MB millibarns
#ERR-S Statistical uncertainty (1-Sigma) MB millibarns
Legend
= ERR-3
ME
0.25
0.z8
0.28
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SUBENT L0064004 20050419 20050707 20050926 Loo7
BI 5 7
REE{’_‘TIDN (8-0-18(G,ZES), , 5IG)
T RS e .
# Target: 0-16 #Projectile:G #Reaction:G,ABS #Process:ABS:Absorption #Quantity:,SIG:CS:Cross sectio.
SREMFLE 150 cm long thermostated copper tube filled with )
water
ERR-ANALYS (ERE-5) No informaticn.
STRTIUS WE] Date taken from Fig 3.
Data read from a curve
FLAG o 3
ENDBIB T
COMMON 1 1 12
#legend: 1 x 1 x 12 : data columns * lines * column width
#ERR-SYS Total systematic uncertainty | MB : millibarns
#/Legend
4 82 12

N N el el N N
G to o ot to Sl e e

Zlegend: 4 x 82 % 12 : data columns * lines ™ column width

#EN Energy of incident projectile, laboratory system
#DATA Cross section

ZERR-5

Statistical uncertainty (1-Sigma)
Flag, defined under FLAG.

ERR-5

i Ll el

e e e e e

R N N el N S R I R S U S R S I S U S I SOl I =]

R R N N e N e ]

MEV
MB

MB
NO-DIM

Additional comments

Choice from TOT or ABS

Me\v
millibarns

millibarns
no Dimensions

N N T T I O O A A S SRR L
- ¢ 149.0 g/em’
i ==== {yn)

('Y total), theory _

20—

Cross section {(mb)

L1
10 15 20 - 25 30 MeV 35

Fig. 3. The nuclear part of the[photo-absorptio_n Cross section]for 180 compared to the theory %)
and to the (y, n) and (y, p) cross sections ™ @), An estimated error of the zero line position is -=1.0mb.




Cross-section in ub/A (normalized to the mass number). Should compiler multiply with mass
number to compile the cross-section values in mb?

SUBENT M0580002 20180626 20180821 20180821 M101
BIB 5 8
REACTICN {3-LI-0(G,ABS),,SIG

# (3-LI-0(G,ABS),,SIG)
# Target:LI-0 #Projectile:G #Reaction:G,ABS #Process:ABS:Absorption #ZQuantity:,SIG:CS:Cross section

SAMPLE Splid target in form of circular disk, 3 cm in diam.
and thickness 1.996 (0.029) g/cm**2.
COMMENT The data from the table IT multiplied to mass number TABLE 1I. Total cross-section values normalized to the mass number A for the studied nuclei. Also
A =T indicated are the statistical errors. The average is computed weighting each nucleus cross-section datum with
TTETUS TTEETE) Dats Lrom TeDlE ©T of DhYE.Rev.,CSZ (10361500, its statistical error.
# (TaBLE) Data presented by authors
HISTORY {%51;2;‘%:& Corrected by SD and VV: STATUS, DATA-ERR b i c Al Cu Sn Ph Average
ENDBETE e GeV) [ (ubA)  (ubA)  (wbA)  (WbA)  (ub/A)  (ublA) | (ublA)
NOCOMMON < J
- 5 28 12 0.301 220=10 39713 375=16  398=19  387=21  401.5%6.5
#legend: 3 x 26 x 12 : data columns * lines * column width 0.317 430=7 4129 430=12 419=14 381=15 419.5£4.6
#EN Energy of incident projectile, laboratory system : MEV =~ MeV 0.343 440=15 432+6 4168 40310 417x11 41512 421.2£3.6
#DATA Trees et MB millibarns 0.369 389=10 4066 414=R 413=13 413=10 410=12 407.1£3.6
0.389 35112 393+6 3768 3768 399+11 38910 3B3.63.4
#ERR-S Statistical uncertainty (1-Sigma) MB millibarns 0.408 324+13 362+7 3539 358=12 378=13 329+14 354.7x4.1
; 0.439 282+9 324+6 32327 3179 328+10 337+15 317.8£3.3
EN ERR-5 0.465 257=13 287+£5 2887 294+9 322+10 319+12 292.0x3.2
MEV . MB 0.490 244=12 2515 255=7 2528 250x9 257=11 251.6=3.2
Js B o 0514 23x12 254+4 2515 2476 2418 2739 250.9+2.5
38 2.457 .084 0.540 194=7 2353 243=4 236=5 245+6 2497 235.7£2.0
4'3'9. 2 %EE .0s1 0.568 216+6 222+7 219+9 228+11 240=13 221.1£3.6
e ol e 0.598 22411 2186 227+7 21229 222%10  210+12 218834
230 1.708 084 0.616 2116 2005 202+6 19738 210=9 1978 202.6%2.7
514 1.561 .084 0.636 1966 21024 2115 20126 2037 19248 204223
2*}0 122: ;‘42 0.664 213+7 207+4 213+5 198+7 207+7 191+7 206.4+2.2
3 . .07
e 1 an Thaz 0.684 205+7 190+6 201+8 19227 181210 17429 192.4%3.0
(13 1.372 .04z 0.717 206=8 185+5 201=+6 1867 171+9 173+9 188.4+2.7
EE“ 1.431 -549 0.751 194+9 1817 190+9 17510 207+9 15912 186.0=3.6
& e e 0.768 1955 191+6 179+8 17813 187+12  189.8+3.2
751. 1.358 L0E3 0.788 166=7 1847 183+9 17412 173+13 17312 176.3+3.6
788. 1.1e2 -04g 0.817 1809 1837 185+9 163+12 187+14 17812 180.3+3.9
817 1.280 -083 0.840 194=8 187=5 1786 179+8 18010 182%11 183.7+3.0
840. 1.358 .056
308. 1.18 .056
336. 952 .043
373. 1.127 .056
1044, 1.015 .063
1081. 1.155 .070
1119. 1.029 .056
1163, .90 .084
ENDDATA
ENDSUBENT 41

ENDENTRY



Should compiler convert a excitation function in arbitrary unit to the absolute one when the authors
report the absolute value at one energy ?.

SUBENT
BIB
REACTION

FLAG
ENDEIB
COMMON

ERR-DIG
MB

0.05
ENDCOMMON
DATR

11.720

12.030
ENDDATA
ENDSUBENT
ENDENTRY

DO0076006 20040217
2 z
{(28-NI-583(D,T)28-NI-57,,S5IG)
# (28-NI-58(D,T)28-NI-57,,51G)
# Target:NI-58 #Projectile:D #Reaction:D,T #Quantity:,SIG:CS:Cross section
# Product: [28-NI-57]
{(1.) The walus from the table 1

20040331 20050926 oaoo

z
1 1 1z
#legend: 1 x 1 x 12 : data columns * lines * column width
#ERR-DIG Digitizing error (of DATA)  MB millibarns
#/Legend
4 20 1z
#legend: 4 x 20 x 12 : data columns * lines * column width
#EN Energy of incident projectile, laboratory system MEV
H#DATA Cross section MB
#DATA-ERR Error in value of quantity, defined under ERR-ANALYS | MB
#FLAG Flag, defined under FLAG. NO-DIM
T/regend
DATA FLAG
ME NO-DIM
T-IZ50
1.4887
4.0855
4.7856
6.2200
5.7577 0.36e702
5.5401 0.30583
7.9232 0.24488
8.8683 0.24476
$.8445%5 0.2447¢
12.473 J.33c54
12.124 0.33666
14.364 0.33666
15.125 0.27535
17.571 0.21416
18.700 0.42821
20.83% 0.2447¢
21.050 0.3e714
24 5. 1.0
24.046 0.15297

33

Me\
millibarns
millibarns

no Dimensions

" rTver—

09 .

0.8 i

04 i
03
02 P

R
1 B Ed (MeV)

5 6 7 8 3 0 1 12

Fig. 8. Excitation function for the *sNi(d, t)3"Ni reaction.



Conclusion

* The main issue in many entries 1s in the REACTION code
* Wrong unit selection is also evident in many entries.

* Inclusion of data points belonging to another subentry.

* In some entries (mostly old), cross section values were compiled after
mathematical operations. We now avoid performing such mathematical
operations on any data provided by the author in the article. In such type of data,

the respective centre should take the responsibility to correct that data.



Future Plan

* This review will be continued for the h, p and t induced reactions.

« We will also prepare a correction list and upload it in the feedback list for the

correction.




ACKNOWLEDGEMENT

| would like to thanks Naohiko, Arjan and Viktor for the fruitful

discussions.



THANK YOU
FOR YOUR KIND ATTENTION



