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(5 Summary

e The new TENDL-2019 library

* Ni isotopes in the RRR

* Ni isotopes in the fast range
—TALYS calculations
—Optimization based on differential data
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(== TENDL-2019: new library

 Method: Quality evaluation, production automation, open source

';% https://tendl.web.psi.ch/tendl_2019/tend!2019.html D-a C.. & T6 - OneDrive @ TEMDL-2019 nuclear data li... =
x @Convert - [EH Select

TALYS-based evaluated nuclear data library

Home Reference & us Citations TALYS

TENDL-2019

Webclievethatour L1yt reference TENDL-2019: (release date: December 2019)

great goal can be

Lazt update: 5 November 2019

e wih Sub-library files
Sisleiralin g TENDL is a nuclear data library which provides the output of the TALYS
reproducibility. We are 1. Neutron

nuclear model code system for direct use in both basic physics and applications.
# D“Bi'%e Hic F’DK-' Lt 2.Proton  qhe 6t varsion is TENDL-2019, which is based on both default and adjusted
1achoxise oot 3. Deuteron  TALYS calculations and data from other sources (previous releases can be found

4. Triton  here: 2008, 2009, 2010, 2011, 2012, 2013, 2014, 2015}, and . 2017).

5.He3 Up to 2014, TENDL was produced at NRG Petten. Since 2015, TENDL is mainly

6. Alpha developped at P5I and the TAEA (Nuclear Data Section). 3till, many people
7.Gamma  contributes to TENDL with the testing and processing of the files.

tar & Ace files TENDL contains evaluations for seven types of incident particles, for all isotopes
living longer than 1 second (about 2800 isotopes), up to 2oo MeV, with
Random files covariances.
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TENDL-2019: new library

 Method: Quality evaluation, production automation, open source
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RS TENDL-2019, what is new ?

e To be release at the end of 2019
* Mainly developed between IAEA and PSI

* Beta versions already available
(https://tendl.web.psi.ch/tendl 2019/tendl2019.html)

Similar structure as the previous TENDL
— 2813 isotopes, 200 MeV, with covariances
— Neutrons, protons, deuterons, tritons, He3, alphas, and gammas

New and simplified T6 available “on demand”

TALYS-1.95 (above resonances)
TARES-1.4 (resonances)
NJOY-2016

PREPRO-2018

Other codes/tools

* New “library” database (comparisons, import...)

) http://www.psi.ch/stars

2018.12.02-05/STARS/RD41 - ( 5/ 22)


https://tendl.web.psi.ch/tendl_2019/tendl2019.html

) http://www.psi.ch/stars

PAUL SCHERRER INSTITUT

(5 TENDL-2019, what is new ?

e TALYS-1.95

— Improved photon strength function: Simplified Modified Lorenzian (better
estimated of neutron capture c.s.)

— (Again) solution of the remaining 30 MeV discontinuities (found by KIT and
JAEA)

— Improvement of specific nuclides (esp. Ni isotopes)
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RS TENDL-2019, what is new ?

e TARES-1.4: resonance formatting and analyzing tool

* Measured/compiled/evaluated resonances:
— Based on latest JENDL-4.0, ENDF/B-VIII.0 and JEFF-3.3
— Based on the latest Atlas, 6t edition (2018)

e Statistical resonances:
— Based on CALENDF
— Translating the unresolved range from TALYS into statistically resolved range
— Consistency between the RRR, URR and fast range

e Covariances in MF32 and MF33
— Consistency between both format
— Consistent with the random files (using the ENDSAM from 1JS)
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NI isotopes in the RRR

e For stable Ni 58, 60, 61, 62 and 64, and unstable Ni59 and Ni63:

— For thermal elastic

JENDL-4.0
JENDL-4.0
Atlas-2018
Atlas-2018
Altas-2018

Atlas-2018
HFR

http://www.psi.ch/stars

24.8+3.3
1.4+0.5

10.1 £ 0.6
96*+34

0.01+0.01

17.7£2.2

1.8
4.6

812
456
69
601
583

15
30

25.3+0.4
1.0+0.1
8.2+1.0

9.6 +£0.4
0.014 +0.005

17.8 0.4

25.0
1.1
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0.3
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2.3
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25.0 25.0
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e For stable Ni 58, 60, 61, 62 and 64, and unstable Ni59 and Ni63:

— For thermal capture

JENDL-4.0
JENDL-4.0
Atlas-2018
Atlas-2018
Altas-2018

Atlas-2018
HFR

http://www.psi.ch/stars

46%+0.4
29+04
2.1£0.5
149+1.6
1.6+0.1

4.47 £0.29

73.9%x1.7
242 +12

NI isotopes in the RRR

44+0.1

24+0.1

2.1+04

149+0.3
1.63 £0.02

4.49 £ 0.16

73.7*1.8
24.4%+3.0

4.2
2.4
2.5
14.9
1.5

4.07

75.8
24.4

4.6
2.8
2.5
14.3
1.5

4.43

73.4
24.3
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BE NI Isotopes in the RRR

e For stable Ni 58, 60, 61, 62 and 64, and unstable Ni59 and Ni63:
— For resonance integral

Ni58 JENDL-4.0 2.1+0.2 2.1+0.2 1.9 2.1 2.1
Ni6eO JENDL-4.0 1.4+0.1 1.2+0.1 1.2 1.3 1.4
Ni6l Atlas-2018 1.7+0.1 1.8+0.3 2.4 2.4 2.4
Ni62 Atlas-2018 6.8+0.7 7.4+04 7.0 6.6 6.6
Ni64 Altas-2018 0.9+0.1 0.8+0.1 0.8 0.8 0.8
Ni-nat 2.1 - 1.9 2.0 2.1
Ni59 Atlas-2018 116 £ 2 114 £+ 8 118 108 118

Ni63 HFR 17.8 - 18.8 18.8 -
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(13 Ni isotopes in the RRR

* Plot of *8Ni isotopes (n,g) in the RRR
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(13 Ni isotopes in the RRR

* Plot of >°Ni isotopes (n,g) in the RRR
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Ni isotopes in the RRR

* Plot of ®°Ni isotopes (n,g) in the RRR
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(13 Ni isotopes in the RRR

* Plot of ®INi isotopes (n,g) in the RRR (new resonance parameters)
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Ni isotopes in the RRR

* Plot of ®2Ni isotopes (n,g) in the RRR

Cross Section C(harns)
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Ni isotopes in the RRR

* Plot of ®3Ni isotopes (n,g) in the RRR

Cross Section C(harns)
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(13 Ni isotopes in the RRR

* Plot of ®3Ni isotopes (n,g) in the RRR
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Performed with TALYS-1.9 and the latest T6

Ni Isotopes in the fast range

Search of the model parameters to fit a selection of EXFOR data, and
Search of the model parameters to fit ENDF/B-VIII.O for other channels.

[ J
* Analyze EXFOR data
[ J
[ J
e Full ENDF-6 files produced from MF1 to MF40
*Ni(n.20)'Ni
T T T 1
120 | *Ni(n.e) Fe
_ ' i i i TAlvs —
£ 100 b 140 [
= .
= - *Ni(n.d)”
= — 10k !
s or =
=] = ol
[ —_
D oal — 100 -
w = =
2 2 EOT
E 0 F § Saf
- g or g ]
20+ = 230 i
T wf £ T
5 20 )
0 — 20
10 - 0}k
0 .
0 0 Ly L
Harun-Ar-Ras 10 13
Energy [M
Reason: i i i
. Incomect Qaim (1984) is overestimated Grimes (1979) is underestimated
Table 3, X Reason: The observed underestimation could be col
presente| Re“"_“ In ths_ work authors ha cross section defermination used the isotopic abundar
+ In Table unfolding fterative process to sq  gg g7o.
particula integral equation and the result of
: the very first iteration. Therefore 4 Sy, o)
. :Etrt}hdeuce at the end. Then this algorithm jy . Hn.p)” Co
i pt algorithm does not work well to 1200 | %E{f
sulticlen spectral distribution of Qaim is in - 5\1:?--%5\_1:1
sam':e Lf'n_ the mean energy being calculatq - EaF 010
peak of I simulations give a tail on the ri = 1000 = e
but coul suggested by authors. A bit ove! =
cross se: section value. g o
Ecran (1991) i Molla (1977) is overestimated 2 w0t
Reason: Diffic @
Reason: In EXFOR there is no 2 ool
value is derived from unknown sy ~
any information about this cross 4 200 |

http://www.psi.ch/stars

Sy - ¥
Klochkova (1992) is underestimated Ni(n.20)"Ni
Paper is missing thus the analysis was not performed j ! j " TaLYs
900 : JEFF-3.3 1
Uno (1996) is underestimated 200 | E\%;?a%{"u? ]
3 AT oo
ET;\:; Harun-Ar-Rashid {2006) is overestimated -E j ElNi(n,p)E'CO
= 140 F T . T — -
Reason: A possible summing of gamma-line = o Evibere
Belgal were used. There is an interfering with the 5N .2 5 ol Vienr!u[[ggu ]
Reasd such type of correction. § _ - ij_g‘;‘ﬂ’.hga;;
q = Viennot(1982)
27T @ = 100 | + Maslov(1974 i
undery o3 = M““fhgm :
chann| @] 5wl Cross(1063) o |
2 = Levkovekii(1970)  ©
160 5] Valer(lo63)  ®
1 2 el VanLosf(losl) @ |
140 F 2
2wl
< 10t o
_— E
= = 20|
= = 100
—_ —
= '___, [i] 1 1 1 1 1
= ﬁ B0 Gree o 5 10 15 20 15 30
= W Energy [MeV]
2 % el Reas i
7 2 that i
E O o} with | Qaim (1984) is overestimated.
~ expel
0+ Reason: In this work authors have been using a SAND Il algorithm, which is based on the
unfolding iterative process fo solve the Fredholm's equation of the first kind. This is the
0 integral equation and the result of unfolding depends on what was the inifial approximation at
] the very first iteration. Therefore authors put at first iteration the distribution they wanted to get
at the end. Then this algorithm just improved this initial distribution. But from experience this
algorithm does not work well to unfold the peak-like structures. Therefore our point is: the
. . spectral distribution of Qaim is incorrect and does not include a higher energy tail. Additionally
Cezar|  Dolya (1975) is overestimated the mean energy being calculated for a wrong distribution will be also wrong. Monte Carlo
R ) ) simulations give a tail on the right side of the distributions and it is different to the ones
\€asq  Reason: There are aimost no details about t suggested by authors. A bit overestimated neutron flux resulted in the overestimated cross-
similal - proceedings. Additionally, they claim that thei section value
term, | and consider it as a proofireference.
value Viennot (1982) is underestimated
INCOMMY  geebeck {1965) is overestimated
(even Reason: In the experiment the author was using a gamma line of 674 KeV_ There are 2
1, thel Reason: The overestimation of cross section took plad Problems: 1) efficiency calculation is missing as for explanations, 2) Ge(Li) detectors are very
other experiment conducting (page 389). In the experiment ¢ difficult to measure low energy gammas because of a thick dead-layer. Therefore a peak
- I
a-particles. To the author's view point in order to decr| S0UNtrate should be much less.
to use a thinner scintillator crystal and a layer of Aral Konno (1993} is underestimated
But that extra later may be also ionized and lead to exir
Paper is unavailable therefore the analvsis was not performed.

UIC.IZ.UZ U/ OTANI/ NOF I~ IO T ZZ]




()

PAUL SCHERRER INSTITUT

=]

NI isotopes in the fast range

» Example for GOF (goodness of fit estimator) for ®4Ni compared to ENDF/B-VIII.O:
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* Example capture on Ni58 and Ni60:

NI isotopes in the fast range
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[(F={J= Ni isotopes in the fast range

e Example for (n,2n) on Ni58 and Ni64:
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(5 Conclusions

Latest T6 package as used in TENDL-2019

Evaluation of the Ni still in progress with T6

New resonance data

Analysis of the EXFOR data in the fast range

Parameter optimization for TALYS using a selection of EXFOR data

Methods and results to be implemented in the next TENDL release

) http://www.psi.ch/stars

2018.12.02-05/STARS/RD41- ( 22 ] 22)



PAUL SCHERRER INSTITUT

(7= Wir schaffen Wissen — heute flr morgen




	TENDL-2019 and the Ni isotopes: 		  what to expect
	Summary
	TENDL-2019: new library
	TENDL-2019: new library
	TENDL-2019, what is new ?
	TENDL-2019, what is new ?
	TENDL-2019, what is new ?
	Ni isotopes in the RRR
	Ni isotopes in the RRR
	Ni isotopes in the RRR
	Ni isotopes in the RRR
	Ni isotopes in the RRR
	Ni isotopes in the RRR
	Ni isotopes in the RRR
	Ni isotopes in the RRR
	Ni isotopes in the RRR
	Ni isotopes in the RRR
	Ni isotopes in the fast range
	Ni isotopes in the fast range
	Ni isotopes in the fast range
	Ni isotopes in the fast range
	Conclusions
	Wir schaffen Wissen – heute für morgen

