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Deficiencies in the current ENDF/B-VIII.O

e Status in the current ENDF/B-VIII.O e MICNP simulations

(Brass target: 65 % ™%*Cu + 35 % ™%tZn) CSEWGz2020 presentation by
Status of evaluations on (n,x) reactions (x=p,d,t,«)

o 3 H.1.Kim on “Angular and

A B C D = LENZ data | energy distributions update
p 189 265 9 94 2 ! for structural materials
a 163 273 25 96 5
d 18 246 4 289 5
t 14 207 3 313 3

(total: 557 nuclei)
A: (N Xjeper) @nd (N, Xcone)  B: (N, Xeor) ONly , ‘ Charged Pani:Ie Energy (MeV)
C: (n,Xgever) OF (N,Xcont) D: no data 600
(n);tvi?-gf:u:c:c:ef);ge:i;"é.) 274 excited level, . .. soo | & ENDF/B-VIII.0 new evaluation

Neutron TOF (ns)

e Updated nuclei

62 materials including Ni, D
Fe, Zn . Cr, L Deposited charged particle ::QWY (l;.w e Deposited charged particle eneray (MeV)
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Production of consistent data sets

@ Inconsistent data in the current ENDF/B-VIII.0

@ Cross sections and double differential cross sections (DDX) for total (n,p)
and (n,«) without data of discrete levels

@ Cross sections for discrete levels with isotropic angular distributions

@ Cross sections for discrete levels but no data for continuum state

@ Inclusive or exclusive spectra

@ (No) Discrete v emissions for discrete levels of (n,p) and (n,a)

@ Consistent data in new evaluations

@ The cross sections in MF3 if available were not changed.

@ Discrete levels and continuum state were separately saved in MF3

@ Angular distribtuions for discrete levels were saved in MF4

@ Energy-angular distribtuions for continuum were exclusively saved in MF6

@ Photon trasitions were saved in MF12 for their multiplicity and MF14 for
probability.
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Update procedure

@ Updating new angular distributions and energy spectra

@ Adopting cross sections from ENDF/B-VIII.0

@ Cross sections of ENDF/B-VIII.O for (n,p) and (n,«) if data available, where

threshold energies are recalculated using mass data by Audi2012 and
FRDM2012

@ Adding new data

@ Cross sections of discrete levels and continuum state if no data available,
where cross sections of (n,pso¢) and (n,ato¢) are normalized to those of
ENDF/B-VIII.0.

@ Adding/Replacing new data

@ Angular distributions of discrete levels and continuum state if no data or
isotropic data available
@ Exclusive energy spectra if no data or inclusive spectra available.

@ Code: CoHs

@ Formatting: DeCE

@ Processing: NJOY2016
@ Simulation: MCNP-6.2




LANL-KAER] new evaluation (“nzv2”) for nz reactions

-new ca[cu[attons on 62 VLULC[GL "New Evaluation on Angular Distributions and Energy Spectra for

“Hj and He 4 diSJCV'LIOLtﬁOVIS fOV MT:600—609 and MT:800—809 Neutron-induced Charged Particle Measurements" H.l. Kim, H.Y.
Lee, T. Kawano, et al., Nucl. Instr. Meth. A 963, 163699 (2020)

Discrete levels for (n,p) Discrete levels for (n,«a)

Nucleus nzvl nzv2 en80 \ nucleus nzvli nzv2 en80 \ nucleus nzvi nzv2 en80 Nucleus nzvl nzv2 en80 \ nucleus nzvl nzv2 en80 \ nucleus nzvli nzv2 en80
27| 20 20 20 520+ 32 10 0 65Cy* 31 10 0 2TA| 20 20 20 520 40 10 0 65Cu* 25 10 0
28g;j 14 14 14 53Cr 24 10 0 647n* 40 10 0 28gGij 16 16 16 53Cr* 40 10 0 647n* 36 10 0
29g; 16 16 16 54Cr* 17 10 0 657n* 40 10 0 298 20 20 20 54Cr* 35 10 0 657Zn* 40 10 0
30G; 6 6 6 54Fg 34 34 34 667n* 32 10 0 30gj 12 12 12 51Fg 24 24 24 66Zn* 23 10 0
31Gj 1 1 1 S6Fe 10 10 10 677n* 26 10 0 31Gj 15 15 15 56Fg 19 19 19 67Zn* 40 10 0
32G;j 1 1 1 57Fg 18 18 18 687n 8 8 0 32Gi 1 1 1 5TFe 39 39 39 687n* 31 10 0
35¢l 30 30 30 58Fe 17 17 17 69Zn 17 17 17 35CI 21 21 21 58Fe 10 10 10 69Zn 18 18 18
36 16 16 16 %Co* 40 10 - 70Zn 1 1 0 36ClI 32 32 32 %Co* 40 10 - 70Zn 1 1 0
3TCI* 18 10 0 57Co* 30 10 - TAs* 40 10 0 37CI 6 6 6 5Co* 34 10 - 3As* 40 10 0
39K * 35 10 0 58Co 40 40 40 T4ps* 40 10 0 39K 39 10 0 %8Co 40 40 40 T4ps* 23 10 0
oK 40 10 0 MCo* 27 10 0 90z7y 12 12 12 40K+ 40 10 0 %Co* 40 10 0 90Zr 9 9 9
41K+ 30 10 0 56N> 32 10 - 917y 6 6 6 A1K* 31 10 0 56N 24 10 - zr 40 40 40
46T 40 10 0 STNj* 40 10 - 927y 1 1 1 46> 40 10 0 5TNj* 25 10 - 927¢ 40 40 40
47T 28 10 0 58N 40 10 0 93Zr¢ 17 17 17 47T 40 10 0 58N 31 10 0 937r 27 27 27
A8Tj* 35 10 0 S9N 40 10 0 94Zr* 10 10 10 A8Tj 25 10 0 SINi* 40 10 0 947¢ 40 40 40
49Tj* 25 10 0 60Nj* 40 10 0 95Zr 16 16 16 49T 40 10 0 6ON;j* 30 10 0 95Zr 9 9 9
50T; 9 9 0 6INj* 40 10 0 967r¢ 3 3 3 50T 26 10 0 6INj* 40 10 0 %67r 10 10 10
49y 40 40 40 62N 25 10 0 WTAg* 40 10 0 9y 40 40 40 62N> 27 10 0 W7Ag* 40 10 0
50y 40 10 0 63N 26 26 26 109Ag 31 31 31 S0y 28 10 0 63N 28 28 28 109Ag 2 2 2
Sty 35 10 0 6N 14 10 0 180Tg* 40 10 0 Sly+ 35 10 0 64Ni 1 1 0 180Tg* 40 10 0
50Cr 40 10 0 63Cu* 23 10 0 BlTg* 36 10 0 50Cr 40 10 0 63Cu* 40 10 0 18lTg* 33 10 0
51Cr 40 10 0 64Cu 40 40 40 | YWAu* 32 10 0 51Cr 40 10 0 64Cu 40 40 40 97Au* 40 10 0

* employed different numbers of discrete levels between nzv1 and nzv2 * employed different numbers of discrete levels between nzv1 and nzv2
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New evaluation (“present”) using new data on 5Fe

@ Possible ways
o Partial update

@ Re-evaluation for only (n,n’) and (n,np) cross sections
@ Reconstructing other channels

@ New evaluation

@ New evaluation through model parameterizations
@ Reproducing all channels carefully

@ Present work (New evaluation)

e code: Empire + CoHjy
e CCOMP

@ Adjusted OMP from Spherical Koning local OMP (RIPL ID. 1414)
@ CC (B2 = 0.15) calculation with DWBA

o Gilbert-Cameron level density and PCROSS

e Angular distributions with energy-dependent anisotropy for emitted
charged particles by CoHj3 (out of this talk)
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New LENZ data on stable Ni— new evaluation is in progress
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Plans for secondary distribution for EDNF/B-VIIl.1

O

- making decisions on how to consistently merge the secondary distribution files over a broad range of nuclei
- expect the energy balances for those channels will be improved with this effort

O

- will update cross sections for (n,p) 7, 07 (np) 7 ) Mo " (o) -, - and (n,not) 37—y,
- will update differential cross sections of discrete states for protons in MT=600-609 and alphas in MT=800-809
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