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Nuclear landscape: elemental periodic table

. - lﬂ
Periodic Table of the Elements
2
He
Helium
2 13 14 15 16 17 4003
4 5 6 7 8 9 10
Be B|C([NJO/|F [Ne
Beryllivm Soren Carbon Nitregen Oxygen Fluorine Neon
012 10,831 12,011 14.007 15,959 13,99 20,150
12 13 4q 15 16 17 18
Mg Al [ Si| P | S| d|Ar
Magresium Aluminum Slicon  ||Phosphorus||  Sulfur Chlorine Argen
24,305 3 4 5 6 7 8 9 10 11 12 26,982 23,086 .97 12,066 15,453 19,048
20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
Cd|Sc i | V | Cr Mn Fe Co N | Cu Zn |Ga|Ge | As | Se | Br [“Kr
Caloum Scandium Titanium  Vanadiom  Chromium Manganese Iron Cobait Nickel Copper Znc Gallium || Germanium || Arsenic Selenum Bromee Krypton
0,078 41,956 47,667 50,942 51,99 §4.938 55,845 54,933 54,693 63,516 6533 69,732 72631 74,922 ™o 19,00 §A,798
38 39 40 41 a2 a3 a4 a5 a6 47 48 49 50 51 52 53 54
Sr | Y | Zr Nb Mo Tc |Ru Rh | Pd Ag Cd [In | Sn | Sb | Te [ I ("Xe
Strontium Yttrium Zirconkom  Niobium  Molybdenum Technetivm  Ruthenium  Rhedium  Palladum Silver Cadmium Indiom Tin Antimony || Teluram ledine Xenon
.8 3,906 9.2 92,906 .95 93,997 10107 102, %06 106 42 107 668 112414 114 K18 118711 121,760 1276 126,904 131,294
56 57-71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Ba Hf Ta W Re Os Ir Pt Au Hg | Tl |Pb| Bi | Po | At | Rn
Barium ||Lanthanides| Hafmium Tantalom  Tungsten  Rhenium Osmium Iridium Platinum Geld Mercury Thallum Lead Bismuth || Polonivm || Astatine Radon
137,328 17849 150, M8 18584 186,207 19023 19207 195,085 196,967 200,592 200,333 W72 208,930 [208.942] 209,947 202018
88 89-103 | 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118
Ra Rf Db Sg Bh Hs Mt Ds Rg Cn |[Nh| FIl |[Mc|Lv | Ts | Og
Radium Actinides |Rutherfordum  Dubeium  Seaborgium  Bohrium Hassium  Mestnerium Dasssstadtivmn Roertgeniues Copernicum | Niboeium || Flerovum || Moscovium | Livermariomy| Tennessine || Oganesson
226,025 [261) [262) [266) [264) [269) [27%) [281) [289] [285) [266) [269) [269] [293) [2M1) [294)
57 58 59 60 61 62 63 b4 65 66 67 68 69 70 71
La|Ce || Pr {Nd [Pm|Sm | Eu | Gd | Tb | Dy [ Ho | Er [ Tm | Yb | Lu
Lanthanum || Cerum  |Praiecdymiue|Neodymium|Promethum|| Samarium || Evrepium || Gaccliniom || Terbium ||Oyspresium|| Holmium Erbium Thuliom Yiterhiom || Letetium
138,905 140,116 140, %08 144,243 144,913 150 36 151,964 157.25 158 925 162,500 164,930 167,259 168,934 173,055 174,97
89 20 91 92 93 94 95 96 97 98 99 100 101 102 103
Ac([Th|Pa| U |[Np|Pu|Am|Cm Bk | Cf | Es | Fm | Md | No | Lr
Actinium Thorium [Protactmium|| Uranum || Neptunwm || Plutcnium || Americiom Cunum Berkeliom || Calfomium ||Evstemium || Fermium |Menceleviun]| Nobelium |[Lawrencium
2008 212,038 211,036 238.00 217098 244,064 243.061 247.000 247,000 251.080 [254) 257.095 561 259.101 [262)
Allaline Earth | Transition Metal I Basic Metal | Semimetal “ Nonmetal I Halogen Noble Gas | Lanthanide || Actinide ]
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TENDL: from MF-1 to MF-40, 200 MeV

d | Authority

< MF-1: Description + fission parameters

= MF-2: Resonance parameters (Reich-Moore or Multi-level Breit Wigner)

< MF-3: Cross sections (n,tot), (n,el), (n,non), (n,inly), ..., (n,y), (n,p;), (n,0,)

< MF-4: Elastic angular distribution (Legendre Polynomials)

<= MF-5: Fission neutron spectrum

< MF-6: Double differential distributions and spectra for (n,2n), ..., (n,o)

= MEF- 8-10: [someric cross sections

= MF- 12-15: Gamma yields, angular distributions and spectra

= MF-31-32-33-34-35, 40: nubar, Resonance parameter, cross section, angular

distribution and fission neutron spectrum, radionuclide production.

Most Cited Articles

The most cited articles published since 2011, extracted from

Scopus 7 .
Available online at www.sciencedirect.com

SciVerse ScienceDirect Nuclear Data 1. ENDE/B-VIL1 nuclear data for science and

—;
Fa . .

A Sheets technology: Cross sections, covariances,
ELSEVIER Nuclear Data Sheets 113 (2012) 2841-2934 ————————— ﬁSSiOIl prOduCt ylelds Q.Ild decﬂy data

www.elsevier.com/locate/nds

M. B. Chadwick | M. Herman | ...

2. Modern Nuclear Data Evaluation with the
Modern Nuclear Data Evaluation with the TALYS Code System > TALYS Code System

A.J. Koning* and D. Rochman A.]. Koning | D. Rochman




@ %s~  The making of TENDL: T6 infrastructures

« T6: at the origin of TENDL: combination of 6 codes plus utilities
« Allow to loops over nuclear science = variance-covariance

AutoTalys
1 TASMAN l
n TANES n TALYS n TARES n TAFIS
input files input files input files input files
)
80%

TANES TALYS TARES TAFIS
n Fission , - n Resonance }
Neutron Spect. é?itTﬁtLPi{iis Parameters 011; I{;:)?illes

output files P output files p
{ TEFAL
1 ENDF file
ENDF
j— € > 10X Landom files
covariances
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5 e TENDL's advantages

 All targets isotopes in the same evaluated data forms, 10~ eV to
200 MeV, with variance-covariance (MF-31 to 40), isomers as
target (T, > 1 s) and daughters (T,,, > 0.1 s)

« 8th version, “putting 69 nuclear physics codes to work”

> I % &
S JE ) /E TS S S
Q % & Qo
TENDL-2015 2809 | 2804 | 2804 | 2803 | 2804 | 2804 | 2804 | 16 2805
TENDIL-2014 2632 | 2629 | 2629 | 2629 | 2629 | 2629 | 2629 | - 2632
TENDL-2013 2630 | 2625 | 2625 | 2625 | 2624 | 2624 | 2626 | - 2630
TENDL-2012 2435 | 2429 | 2428 | 2348 | 2429 | 2429 | 2430 | - 2338
TENDL-2011 2425 | 2429 | 2419 | 2431 | 2429 | 2428 | 2428 | 574 2416
TENDL-2010 2394 | 1157 | 1159 | 1156 | 1159 | 1140 | 1152 | 529 1086
TENDL-2009 2375 | 1163 | 1164 | 1116 | 1163 | 1127 | 1165 | 509 1141
TENDL-2008 348 344 336 339 342 338 327 342
(JEFF—S.Q) 472 218
(ENDF/B-VIL.1) | 423 | 47 5 3 D 163 | S0 | 146
(JENDL-{.0 ) 406 90
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L |Ere T6 infrastructures

The TENDL infrastructure combines other methods:

» (fast) TMC: Total Monte Carlo for uncertainty propagation

Statistical parameters

° BMC BayeSIan Monte Carlo for mOdel (Optical model from TALYS)
parameter updates and sampling

resolved resonances

(CALENDF)

pointwise cross sections

(TALYS)

« HFR: Resonance parameters

for all targets isotopes consistent S NN

with the fast neutron range : Level F

Densities, Optical Model Parameters, £ ., \

Gamma-ray Strength Function, ... il | "
T Y E R

Neutron Energy (eV)



Processing steps: three codes

l

}

JOY12-082 - PREPRO-2015 - CALENDF-2010

* N
* reconr °
* broadr
cross-check e
e unresr ) .
M
» thermr °
 heatr .
e gaspr
* purr °
e acer o
e groupr

Ace e I

linear
recent
sigma1
sixpack
activate
merger
dictin
groupie

e calendf

cross-check
) . * regroutp
ﬁ .
lecritp

y 4
/
7

4 Single script
for an entire
library

/




LI e TENDL-2015 pendf, 200 MeV

2 | Authority

MAT 2431 Major 24—-Cr-52
107 e Kelvin Cross Sections
5 ]
F N
AN
1 ~ A
10 E ) \\
5f N
3 . O\
el T
— 1% | S
n : .
3 5t .
8 - N
o1 | .
5§ 10 ¢ N
e 5 .
n 15° | \\*\\ @
7] i - '
Lg) 5: \\ t
M
=3
10 t | —— Total
A T Elastic
—-— Inelastic
—4 | | ——- (n,remainder)
0 bl —— (n,9)
5

ol 1619 182 18° 107 18° 10° 100 10

1 Incident Energy (MeV) 24—Cr-52

90 reaction types (n, remainder) =mf3-mt5*mf6 above 30 MeV
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LI e TENDL-2015 pendf, below 30 MeV

Authority

MAT 2431 Neutron Production 24—Cr-52
294 Kelvin Cross Sections
108 L |
1O4 L |
fa B -
=}
1 L i
©
2 I ]
;:100_ i
9
3 L |
0
i L |
n
A 10* | |
0
5
@] B ;, _
L I |
L ! / / i i/ ( -
_— IR I '
I I —
_12 [ It | N e -
10 L ! i EI tf [ |
oo doo ! N [ — .
10 15 20 25 30
2 Incident Energy (MeV) 24—Cr-52

10



TENDL-2015 pendf, 200 MeV

Gas production

MAT 2431 Particle Production 24-Cr-52
0 294 Kelvin Cross Sections
100 [ ' ' ' ' '
10~ |
o
B // // appm of He 4 -
7 15t | ) // / appm of He 3 |
&~ /
g _ / - appmof H 3 |
§ 6 | / | appmof H 2
E , [/ appmof H 1
0 I |/ |
5 10° | !// 1
/
- 'f/ il
10 ——— Hydrogen Production
10 L | 3 /‘ —————— Deuterium Production i
/’ i J)' —— Tritium Production
| ! : /i ——- He—3 Production 1
/ i /l —--— He—4 Production
=12 / ‘ |
1077 | | o ‘ I ‘ ‘ ‘ ]
4 6 8 101 2 4 6 8 102 2
15 Incident Energy (MeV) 24—-Cr-52

NJOY generated Gas production MT’ s displayed by PREPRO

1.13E+03
1.30E-02
1.43E-18
2.07E+01
1.18E+03

11



Parameters

10

10

10

20

16 |

12|

MAT 2431

TENDL-2015 pendf, 200 MeV

Energy Release 24—-Cr-52
Parameters

—-— Dpa
——- Dpa
—--— Dpa
—— Dpa

L | -———-- Total

Kerma total (eV-barns)

—————— Kerma elastic

—-— Kerma non-elastic (all but mt2)
——- Kerma inelastic (mt51-91)

- | —--— Kerma capture (mt102)

- | —— Total photon (eV-barns)

kinematic kerma (high limit) i TOtaI, partials

total (eV-barns)

elastic (mt2)

inelastic (mt51-91)
disappearance (mt102 —120)

| Total, partials
| Kerma

1 Dpa

I ST E T E T R RN ST ST R R AP B

Only from fully
populated files

1611 1(—)10

14

100 16 10° 18° 10°

107 10

Incident Energy (MeV) 24—-Cr-52

NJOY generated KERMA and DPA MT's displayed by PREPRO

12
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| Epome TENDL-2015 pendf, 200 MeV

! Authority

Gas MAT 2431 Particle Production 24-Cr-52
prOdUCtlon 100 . .294 Kelvin 'Cross S'ectllons'
10° | -~ i
7 P
I Ve S appmof He 4 = 1.13E+03
7ot | // A appmof He 3 = 1.30E-02
5 K / / appmof H 3 & 1.43E-18
o L ) ] f i
5 4 / [/ appmof H 2 = 2.07E+01
;é 10° | / ! / / appmof H 1 = 1.18E+03
> .
L , / N
[0)] | /
g 16° /
O B |/ i
|
_ V i
— Hydrogen Production
1610 L | ! A —————— DZutefium Production i
/’ } [}' —— Tritium Production
| ! : /i ——- He—3 Production 1
/ i ‘/l —--— He—4 Production
—12 / ! i
1077 L | o ! I ‘ ‘ .. -
4 6 8 101 2 4 6 8 102 2
15 Incident Energy (MeV) 24—-Cr-52

NJOY generated gas production MT’ s displayed by PREPRO

13
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Lo TENDL-2015 pendf from mf3*mf6

Authority

MAT 2431 (n,remainder) 24—Cr-52

Radionuclide Production Cross Section
T T T T T T

777777777 __ Cross section
e —— 0 channels above
05 e ) 30 MeV

A<4 andA>4
productions cross

Cross Section (barns)
2]

10° L :
—— Neutron Se Ctl O n S
neee 1-H -1
——  1-H -2
=8 ——— 1-H -3
10 i e 2—-He-3 MAT 2431 (n,remainder) 24-Cr-52
Radionuclide Production Cross Section
10O '
o — 14-Si-27g .
N —— 14-Si-28g
1010 Ll | ——- 14-Si-29g 10t
—-— 14-Si-30g
||| —— 14-Si-31g D
| Es 10°
| . . A , 15
3 4 5 6 7 8 9 102 2 E 2
16 Incident Energy (MeV) 24-Cr-52 1 ¢ B
9} R 247Cr7§1>g
R T oo |
. . @ L I . 1
Unique processing to PREPRO-2015 : |
3 4 5 8 7 8 2 2

9
10

mf10-mt5, with isomers ’
14



Lo TENDL-2015 proton [Al27]

Authority
0 - 0
16 T T T T — 10 16 T T T T —3 10
14 | § 14~ 1
L 10! L ] 0!
12 F e 2 12 . 3
£ £
N BN
2 10} {F A 10°g 2 10} {F 71078
g < g <
s & &
& 8t . T i .8
- 10773 ° 1073
3 - 3 >
Q
E of | = 5 of ] =
t=] Q = Q
S N ot
4+ 1 107 4+ 1 >
= =
< R
ar 1 10° T 1 1075
|: Yields for Al027(p,tot) Yields for Al027(p.tot)
0 B 0+ 4
Target Al-27 Target Al-27
16 .- X, .' .' 8 10 16 _— X, : : 10%
0 5 10 15 ] 0 5 10 15
14 b N (number of | L i
75 MeV L ] 0! 100 MeV L 1 0!
12t 8 2 12t - B
2 &
= =
2 10} {EH10°8 o ot 1F 7 102%
g T8 5
o o o
s gt . 2 & st - 2
S o S —
o 10773 ° 10772
o = o -
o o o Q
E o6f . 2 E o6Ff - =
3 = El S
g g < E
N 4 = N -4
4+ . 107 4t 1 107>
s =
2 2
2r | 107 T | 107
Yields for Al027(p tot) Yields for Al027(p.tot) 0
0r B ok i
"ll"arget Al-27 * . . . I "ll“arget Al-27 * | | | 10
0 5 10 15 0 5 10 15

N (number of neutrons) N (number of neutrons) 1 5



TENDL-2015 proton [Sn120]

54
52 |+ 30 MBV 1 B 7
o —— :'.o:\
50 d e
- - |0'zg
§ 48 i .
g L2
8 v
E 46 1 B 10 35
-
: 2
E 4 E
N 103
42 ] >
o
ag]
- > -5
40 Yields for Sn120(p,tot) e
T Target Sn-120 )K [ 6
i 1 1 - - 100

50 55 60 65 70
N (number of neutrons)

16



In °°Fe: at low incident X
energy only elastic
channels is important 5 ..

Number of contributing
channels increases
dramatically at higher
energies (MeV range)

TENDL results

e DR B AL T




T PKA spectra — recoil matrices

‘.“‘ Taget | Authority

A more complex example
with two recoiling species:
27TAl(n,a)**Na

730.0
-1
10"
p 725.0
7 107% < W
g . L : \@
g10° r 20.0 &)
N _4 B Q
o 10 N 2N
107 .
10* {\\%@
10° 10.0 é}b"’ » A separate set of recoil
Cojy 6 \© vectors (blue) for the
Gner 10 . 4
Qy(el/) 107 5.0 recoiling “He

* @ higher energy than
heavy %*Na recoil (mass
partition) 18
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| ome W-184 TENDL example

W184 (n,a)
Hf-181
He-4

o (barns)

alpha
recoil

Q positive (7.3 MeV) means that the alpha energy can be much higher than the energy

of the incident neutron
19



TENDL-2015 a-incident

Actinide decays and consequent (a,Xn) reactions for reactor fuel materials
UO,, UC, UF4, PuO, and PuF,

10° ——
10-1 _ 170(0(,Xﬂ)

D Y S — NJ

W W Camaw

102}  Best" ) Hansen'67
0 F 3% v
<10 [ Bair'73*1.358 oftk¥ JENDL/AN-2005 _ _
Eé N 8¥Y  TenNDL-2015 Only two libraries for
107F ; Alpha induced!
10° ¢ 17 targets in JENDL
10° Denker'94 ]
107 | = ¢
10-8 ::wff; a decay range g g
oy SR SRt ) St I
0,7 1 2 3 4 5 678910

a Energy, MeV

TENDL-2015 is also been used in fuel denaturing studies .
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Authority

ENDL-2015 p-incident up to GeV

Cross Section (barns)

Cross Section (barns)

—
=]

—
(=)

10

10

MAT 7443

Proton (p.remainder)
Radionuclide Production Cross

74-W -186
Section

Neutron
1-H -1
1-H -2
1-H -3
2-He-3
2-He—4

70-Yb-162¢g

70-Yb—-163g
70-Yb—164g
71-Lu-163g
71-Lu-164g

_7

Incident Energy (MeV)

Proton (p,remainder)

74-W -188

74-W —-186

Radionuclide Production Cross Section

74-W -185m1

74-W -186g

75-Re-170g
75-Re-171g
75-Re-172g
75-Re-172m1

37

Incident Energy (MeV)

Cross Section (barns)

Cross Section (barns)

MAT 7443 Proton (p,remainder) 74-W —-186
10 Radiocnuclide Production Cross Section
5
w0z |
5
15* J
5
10° 72-Hf-172¢ | |
—————— 72-Hf-173g
5 72-Hf-174g
72-HE-175¢
—--— T72-Hf-176g
" 66 ——  72-Hf-1
—————— 72-Hf-177ml | 7
5 —-— 72-Hf-178g
——- 72-Hf-178ml
! —--— 72-Hf-178m2
oy ' —  72-Hf-179g
10 | 4
a 4 5 6 7 B 9 2 3 4 5 6 9
102 103
31 Incident Energy (MeV) 74-W -186
MAT 7443 Proton (p,remainder) 74-W -186
Radionuclide Production Cross Section
5 - [ —_—
——  75-Re-1B4ml o
75-Re-185g
100 75-Re-186g
fl|——— 75 —186m1 1
5 —--— 75-Re-187g
—— Photon
16!
5
16°
5
16°
5
16*

39

Incident Energy (MeV)

74-W —-186



Random walk uncertainty

Heat Output [uW/g]

1E-O1

Decay power: FNS JAERI

FNS-00 5 Min. Irradiation - Ni

1E-02 -

1E-03

FNS Experiment x
JEFF-3.2 ----~-
JENDL-4.0 ----------
ENDF/B-VII.1
TENDL-2015 ———

Product Pathways T, Path % E/C
Co62 Ni62(n,p)Co62 1.5m 99.8 0.90
Co62m Ni62(n,p)Co62m 13.9m 100.0 0.89
missing path, but also metastable longer lived

10

Time after irradiation [minutes]

22



Decay power: FNS JAERI

FNS-00 5 Min. Irradiation - Nb

When you do not account IE-02 T —
for isomer production JENDL 40 o
channels £is ENDF/B-VII.I ———
" E 3 —F—TENDE205S—F—
g” 1E03 1 %™Nb
_ =
The responses are missed ]
entirely !! =
o 1E-04 A
z @
FNS-00 5 Min. Irradiation - Ag
1E+01
FNS Experiment «~  1HK-05 . . . : . : . :
P p— 0 10 20 30 40 50 60

ENDF/B-VII.1
TENDL-2015 ——

Time after irradiation [minutes]

1E+00 -
11

Heat Output [uW/g]

Hunt for the isomers

Most are lost in seconds,
minutes...

107

109
1E-01

0 10 20 30 40 50 60
Time after irradiation [minutes]

23



7 | Snome Capture reactions

£ | Authority

* Neutron capture and other reactions are exothermic, allowing
the reaction at any incident energy

* These reactions possess resonance structure which often
determines reaction rate (aside from thermal spectra systems)

« Either the resonances have been measured, we statistically
resolve them or (in non-TENDL) we get unphysical straight

lines... o —
Kr085 (n,y) TENDL-2014 kT=0 keV
[ kT=30 keV —— -
0! B>, JENDL-4.0 kT=0 keV ]
TN kT=30 keV —-—
\\\.\-
-~ \\ \_\
< 10° R ek s 1 ~.
5 iy -
,3 \\\\ \\\
2 10! LN TS
2 ~ ~.
= ~ o
o o \,
& 10 —\ \‘
_§ \\
z \ Al
= 10 \’<\{
107
IO'S -] 10 ll 11 13 I4 l(‘ I7
10 10 10 10 10 10 10 10 10

24

Energy (eV)
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| o Astrophysms reaction rates

! Authority

Kr085 (n,y) TENDL-2014 kT=0 keV
[ kT=30 keV —— -
0! o~ JENDL-4.0 kT=0 keV ]
ST kT=30 keV —-—
0 Kelvin and kT=30 keV z 00} \:\-:.\_,____\_\
broadened cross-sections £ 14 S
; 10™ AT N S
5 SN
ENDF/B-VII.1 and JENDL-4.0 £ 102 )
seriously overestimate whatever E \\
& XA
the temperature = 10 KA
107
107 & = X 3 3 - S S =
100 —— 10 10 10 10 10 10 10 10 10
' TENDL-2014- maxway -— - Energy (V)
ENDEF/B-VII.1 - maxwav 1
JENDL-4.0 - maxwav
TENDL-2014 - FISPACT-II. %
A KADoNiS +
E Temperature-dependent averaged
cwotp Tl 1 cross-sections:
o [ \~_ + "
5 I I Astrophysical 5-80 keV
3 ::‘\\t\:} .
il FISPACT-Il forms: 1102 groups
10—2 . R . .
2 5 10 30 100 25

Temperature (keV)



Ol Nuclear data & KADoNIS

£ | Authority

 The KADoNIS database includes some 357 nuclides over 11
Maxwellian-averaged temperatures for RR comparison

TENDL-2014 kT=0 keV - - - - - ' ' T T .
kT30 kev . |
10' b KT=80 keV | ; E, =3 69E+05¢V] Broadened cross-sections

Normalised reaction rate

Microscopic cross section (b)
=)

thae
T
[ 1
AL 10° ' : . :
' TENDL-2014 - inter - - -
' i TENDL-2014 - maxwav - —--
E ENDF/B-VII.1 - maxwav
T~ JENDL-4.0 - maxwav

10”2
107
N TENDL-2014 - FISPACT-II  x
1074 ) , ¥ . L . A e, KADoNIS  +
107! 10° 10" 107 10° 10* 10° 10 107 S 4 o~ o
Energy (eV) = 10 St
2 N
§ \ti\\ s
Y \'I
2 ML
S LA
% ~
2 107
<
\
Temperature-dependent averaged
cross-sections
l0‘3 1 1 1
2 5 10 30 100

Temperature (keV) 26



& (P FISPACT-II 3.20

£ | Authority

» Provide the user with the most sophisticated

UK Atomic . . .
/'iﬂ‘fé%%ty N incident-particle nuclear data from the

TENDL-2015, ENDF/B.VII.1, JENDL-4.0,
CENDL-3.1 and JEFF-3.2 international
libraries, which are complemented with the
latest decay and fission yield data, including
[ the most recent GEFY-5.2 libraries.

Qo7 2

target yields, robust pathway analysis,
Monte-Carlo sensitivity and uncertainty
quantification and propagation using full
covariance data.

New features

» Allows the user to specify any output gamma group structure for decay sources

« Now with the ability to use arbitrary (ebins) incident group structure

» FISPACT-II to output the uncertainty from all depletion processes for a set of specified nuclides
» Creates data outputs and plot scripts with break-downs for all individual dominant nuclides

(as opposed to integral quantities) http://fispact.ukaea.uk/

27



k| Moving forward

« TENDL-2015 includes about 2809 isotopes, why not going beyond ?
— Understanding that nuclear data are pdf and not only 0 = Ao,
— Develop T6 to include other evaluation tools ?

— 8000 isotopes (astrophysics)- ' - .
i 1
Hg 7 Z =82 0
- 1GeV? ratio HFR /HF - Pt
Re 1 I
- Hf
Tm 7 I
- ]:)}v
Eu 1 I
- Nd
= La I
3 - Xe
o Si I
Example of what happens = ™ - Cd
when model goes to the . Mo
neutron drip line = K
(Hauser Feshbach is not N .
applicable anymore) o [ o
Sc I
- Ar
o [
- Mg
. [
L C"
Li E

5 20 40 60 30 100 120 140 160 180
N (number of neutrons) 28



Summary

« Completeness, predictability, simultaneity

— 6 incident particles, number of targets, isomers (targets and

daughters), energy range (10~ eV to 200 MeV) total and
partials cross section, with variance-covariance, double
differential data, all emitted spectra (particles and recoils)

* Reliability, regularity, robustness

— For all applications (not a particular one) extensive V&V:
fission, fusion, astrophysics, medical, high energy, earth
explorations, safeguard, safety, security, ...

* The only nuclear data library able to go outside the
proverbial validations domains (differential and
integral), scout the nuclear landscapes, fulfil the
(often difficult to specified) data needs
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