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Uploading your experimental data for various operations



On-line re-calculation
of cross sections




Inverse reactions in EXF

View: extended = “Invert data” = Advanced plot via C5

Data Selection
Retrieve | + Selected " Unselected " Al  Reset |
OQutput: V¥ x4+ [WEXFOR [ Bibliography [ TAB [ C4 [ PlotC4
Plot: [T Quick-plot (cross-sections only) v Advanced plot how-to] using ¥ C5 and [~ convert ratios J#0
Narrow incident  energy (optional), eV: Min: [~ Max: 7|
" Apply(4A) ¥ Data re-normalization {for advanced users, results in: C4, TAB and Plg

EED n Display Year Author-1 Energyr range, ey Pﬂ:u:tt.s / REfE]:Eﬁ{:E Subentry#E NSR—KE};
Hen & e cas {&,N)8-0-18,,5IG C4: MF3 MI4 Doing advanced plot vis C5- W inver! dats to reaction 8-0-16(N,A)6-C-13, SIG (PAR SIBILVL=0)
coantity: [5] Cross section

* 1~ +| Info| x4+| x42| T4| cov| 2005 S.Harissopules+ 7.67e5 7.9626 &79  [pdfl+ J,ER/C,72,082801,20085 FO786004 7

2% +| info| x4+| xe2 | 74| Cov| 1993 H.W.Drotleff+ 2.7%e5  1.0886 55 [pdf]+ J,Ad,414,735,1993 AOE13003 (5

= ﬂ Info | X4+| ¥4z | T4| Cov| 1989 S.E.Kellogg+ 4.50e5 1.04e6 13 [pdE]+ J,BAFE, 34,1192 (E10.5) , 1928904 CO517002 4

* 4% +| info| x4+| xaz | 74| Cov| 1973 J.K.Bairt '9.97e5  5.40e6 855  [pdf]+ J,BR/C,7,1356,1973 co4agnnz o

a* 5[ ﬂ Info: | ¥4+| x4z | T4 t:n~.r| 1947 K.K.Sekheran+ 1.94ef 5.53e6 290 [pdf]+ J,ER,156, (4),1187,1967 DEORT00Z [1]

e 2) & 2 g-ca3 (A, N)a-0-16,,5IG, , ,EXP Cd4: MF3 MT4 Doing advanced plot vis C5:[ invert data to reaction S-0=16(N A¥-C-13, SIG (PAR SIELVL=0)
Suantity: [CS] Crosz section
6 J Info | x4+| Héz | ﬂ Cov| 1968 C.N.Davids 4.7585  7.00e5 10 [pdf]+ J,NE/A,110,619,196803 FO304004 14
sy A S e-o-16(N,8)6-C-13,,5I6 C4: MF3 MT107  Doing advanced plot via C5: invert data to reaction 6-C-13(A,N)8-0-16, SIG (PAR SIG-LVL=D)
Quantity: [ES] Cross section

717 ¢| Info| X4+| Xé=| T4| Cov| 1968 B.Lerouxt 1.49e7 1 [pdf]+ J,NE/A,116, (1),196,196807 21461002 (&
* B[ ﬂ info | X4+| x4z | T4 | Cov| 1968 D.Dandy+ J-lded 1.20e7 1t + R, IWBE-0-80/68, , 6810 21474003 5
9 +| info| X4+| x4 | T4 | Cov| 1966 A.5.Divatia+ '3.92e6 6.49e6 406 [pdf]+ C,66BARIS,1,233,1%8610 30092002 (5
10 [0 +| info| X4+| x4z | T4 | cov] 1963 M.Bormann+ 1.48e7 1 [pdf]+ J,ZF,174,1,196302 21343010 1]
11 +| info| X4+| xa2 | 74 | cov] 1.23¢7  1.95¢7 7 23 F4R0T2I0

T4 | Cov| 1955 J.Seitz+ 3.6526 4.22e6 26 [pdfl+ J,HER,28,227,5503 21072002 [

2005HLEY
1993DR08

1973BA10
19675E07

1968DA05
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Output Data

Format

Data (Size)

EXFOR Interpreted

Ma+ (74kb) Generate: X4+  XML:: vl Xdooml X4 html w2: X4.xml X4, html

EXFOR QOutput

HNA0ut ¥X40ut.xml X4Comp Test: C5 C5M:see:[doc]

EXFOR Original

EXFOR (122Kb) zip (20Kb)

Bibliography html (9Kb) BibTexX (3Kb)
Computational
c4 C4(C5) (170Kb) C4.ZIP (21Kb) C5 (175Kb) LST (3Kb) | <€

The cross sections of inverse reaction follow the principle of detailed balanh

” Y (2, +1)(2j +1) p?
Bilba)dA — YA(abB (2jh+ 1)(2J5+ 1] pg
where:
j :spin of a particle;
p : relative momentum in the center-of-mass system

Q = (mg +my) — (my +mg)

my Mg
E.=lp —4 —B
b ( “ma+md+o)’f(mb+m3)

my Mg
AE, = AE
! “(ma + m.-t)f (m,, + ”"B)

(i +1)(2j,+1)  mymu®  (my +mg)* E,
TaipayalEs) = @), +1)(2],+1) (my +mp)?  mymy?  E, S atama(Eq)
Aa 1)
AFgih )4 = Or(ba)a (—M‘t }B)
TAlab)B

Advanced Plotting:

LST (1Kb)

Select experimental data for plotting...
Go to

ol(E) SIG
Go to plot evaluated data...
ENDF | Retrieve evaluated data and plot...

Convert EXFOR to C5 computational format
Program xX4tocS (version 2015-04-14)
V.Zerkin, IAER, Vienna, 2010-2015
Running: 2015/04/17:17:03:48 on ndsl2l.iaea.org
—i: # inverse selected reactions
-cm2lab # Try to conwvert all C.M. to Lab.

Translation Log I

DATASET MF MT REFERENCE REACTION I

30092002 3 107 A.5.Divatia,ET.AL. (66) 8-0-16(N,R}6-C-13,,3IG
LOG13003 3 4 H.W.DROTLEFF,ET.AL. (93) 6-C-13(&,N)&-0-16,,5IG
CONVERT INC-ENERGY: C.M. TO LAR K=1.3078132

DATR CONVERTED TC INVERSE REACTICH MFMT=3:107 §-0-16(N,2)6-C-13,,5IG

E1=(E0*0.76463526 + 2.2153838)/0.94067§25 MeV
SIG1=SIGO*EQ/E1%8.457255

Product:8-0-16 : Levell (MeV)=6.049
Q(MeV)=2.2153838 Levell-Q=3.833616
EO_threshold for Lewvell (MeV)=5.0136533

E1(EQ_threshold),MeV=6.4304595

Product:&6-C-13 : Levell (MeV)=3.089
Q(MeV)=-2.2153838 Levell-0=5.3043838
E1l_threshold for Lewvell (MeV)=5.638887

Reaction inwversion is correct up to E1=5.638887

C0489002 3 4 J.K.Bair,ET.AL. (73) &-C-13(R,N)8-0-18,,5IG

DATZ CONVERTED TC INVERSE REACTICH MFMT=3:107 8-C-16(N,RA)6&6-C-13,,5IG
E1=(E0*0.76463526 + 2.2153838)/0.94067925 MeV
SIG1=SIGO*E0/E1%8.457255

Product:8-0-16 : Lewvell (MeV)=6.049
Q(MeV)=2.2153838 Levell-Q=3.833616
EO_threshold for Lewvell (MeV)=5.0136533

Quantity type

#Plots

Cross section data 1

Advanced plot via C5

E1(E0_threshold) ,MeV=6.
: Levell (MeV)=3.
Levell-(=5.
(MeV)=5.

Product:6-C-13
Q(MeV)=-2.2153838
E1_threshold for Levell

Reaction inversion is correct up to

4304595

089

3043838
638887
E1=5.638887

Translation Summary

ENTRY

SUBENT

DATASETS

TRANSLATED DATASETS
TRANSLATED DATA PCINTS

ol W

3le




Inverse reactions i

M flag : inverted (for reactions and authors)

8-0-16(H,A)6-C-13, ,SIG* [ Select data for plotting [all] [none] |
o - | [a 1) O-16(N,A)C-13,51G~
- 0-16(H, AXC-13,SIG~ e
-+ 0-16(H,AXC-13,SIG _ IR L5 Bel by HRdSOE
~|[¥s 2) O-16(N,A)C-13,51G

¥ 1566 A.5.Divatia,
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Inverse kinematics in IBANDL

IBANDL
lon Beam Anshysis
Muclear Data Librany
Nucleus
[F =]

Projectile
Cp
4
% e
Ca
(ol F
ol 7

Type of data
C EBS
C NRA
 PIGE
* Al

IBANDL
[Summary]

EXFOR

Home

Flag to transform data to invert kinematics

Type of data: ALL

View: W extended [T inverted

1 + 7L

when presenting data

Convert units for plotting\ ¢ no *rr-=mb/sf " mb/sr-

rr Plots: [Neset]

No. [Reaction Angle |Energy(keV) |Pts|Update X4 |Reference \ l File
1 lH(TL'L_IH)TLi 45%  |2280-5700 (29 |2006-06-23 | ~ |Z. Siketic et al., Nucl. Instr. and Meth. B 2)? (2005) 180/ W View | Save
2 IH(?LLIH)?Li 30 |2280-5700 |29 |2006-06-23 | ~ |Z. Siketic et al, INucl. Instr. and Meth. B 229\2005) 18(’ W view | Save | | [T mb

Datasets: 2 Reactions: 1 Points: 58 References: 1

-|Add your dataset in R33 format for plotting

\

1||comment :

Automatically converted from EXFCR

by the IAEA-NDS EXFOR Web-Retriewval System

program version-2015/02/20, by V.Zerkin.

"The elastic =cattering of protons by lithium"
W.D.Warters, W.L.Fowler, C.C.Lauritsen

EXFOR: A1401003 Created: 1980-07-28 Updated: 2014-11-13
X4Reaction:3-1LI-7(P,EL) 3-LI-7,,DA,, ,EXP; X4Points:285
Converted from C.M. to Lab.: Data (assumed DATA-CM), Theta
Datalak= DataCM/0.3664053

ThetaCM: 89.2

=

[# plot

Transfofm:
[ inverf kinematics

Conveft units:
{*no
rr-3mb/sr

C migr-=rr

View

Example: [1] [2]

Legend:

¥4  link to the dataset in EXFOR database retrieval system

+ search in EXFOR database the data of given reaction published by given author
mb  Cross section, mb/sr

rr Ratio to Rutherford

ru Cross section, Relative Units

tot  Cross section, mb

vield ¥Yield, Ngamma/sr/uC

lar distributions do/dQ(6,E) for incident charged particle reactions




Inverse kinematics in IBANDL

Welcome to Web-ZVView!
Interactive plotting of IBANDL and SigmaCalc data

1) =457 E;=2.3-5.7MeV Source: Z. Siketic et al. Nucl Instr. and Meth. B 229 (2005) 180 4|
2) B=45.4° E;=2.5-9.5MeV Sowrce; W.D WartersH{1953). Jour: Physical Review. Vol 91, Issue 4. p 917 Original "Li(p.pg)’Li E;=0.4-1 4MeV 0=45.4° 6=81.1° +

-| Select data for plotting [all] [none]
v u 1) 45deg hillOb.r33 1H(7Li, 1H)7LI

5 10 ¥ a 2) 45.4deg -inv 1H(7Li,p0)7Li

1H(?Li,pg) L1 45.4dey.

T T
| e 45deg h1116k.r33 1HC?Li,1H)7Li | : . N
& 45.4dey —inv 1HC?Li,p@)7Li A 3) Use my data [example]

See; plotted data (6kb)

1500 \% % # -1 1500 Details of
E - % ] calculations
Y o e
T i #. |
LY '
=]
o 1000 - + -{ 1000
o
- | -
g | i
: [ *, '
a L o .
coo - b {500
A A ]
o %D%n & Dﬂﬂ%u J
| nu%uﬂnnﬂnnnnu unnnn _
L Snomom o
1 1 | 1 1 1 1 |
5 10

Incident Enexrgy (Mel)

Log: X¥| %] ¥|Lin: Xv| %] ¥|Auto-range: Xv| X| ¥|Page: »=| <<|Zoom: ==| »<|Grid: WH| 6] ¥| H|Pts: Txt| Box| ﬂ Print|
F.E-atl Repaint | ¥ Legend [ authors [ info+  PostScript| Manual options:[+] Clipboard: E-_“E:';E'-E;'!':_-_I-__-_-F-’:;_%E%

Data for plotting: ZVD (4Kh), send to ZVView; download ZVView; upload and plot your ZVD file




Inverse kinematics in IBAN

-| Original (direct)

Original (direct)
Eeian Reaction: ‘Li{p,po)’Li Qwalue=0 nPoint:71

@m M1i: Incident p M;=1.007825 E;=1367.0keV
I
1
[
1
I
tg

dete
M2; Target  7Li M3=7.0160046

M3: Scattered p M,=1.007825 E,=1070.6keV B=51.1° of#)=45.1053mb/sr+5.0%
M4: Recoil  7Li My=7.0160046 E4=296.4keV @=45.4°

beam (1)

4 cm.

Canter of mass

C.M.
detector Reaction: * Li{p,pg)’Li Qvalue=0 nPoint:71
@ E'-m=1195.3keV
§ Mi: Incident p M,=1.007825 E,'=1045.2keV

M2: Target 7Li M;=7.0160046 E;'=150.1keV

M3: Scattered p M3=1.007825 E;'=1045.2keV A'=89.3° 0'(0')=43.5874mb/sr+5.0%
M4: Recoil  7Li My=7.0160046 E,'=150.1keV  p'=90.7°

| Inverse
Imverse-kinematics

&

Inverse
Reaction: 7Li{p,pg)’Li Qwalue=0 nPaint:71

M2: Incident 7Li M:=7.0160046 E"=9516.4keV
M1i: Target p M;=1.007825

M3: Recoil

p M:=1.007825 E,"=2063.3keV p"=45.4° o"(ip")=122.484mb/sr+5.0%
M4: Scattered 7Li My=7.0160046 E,"=7453.1keV §"=8.2°

Equivalent to elastic scattering of p on 7 Li measurements of recoil nucleus 7Li




Inverse kinematics in IBANDL We

| Original (direct)

Original (direct)

Reaction: 7 Li(p,pp)?Li Qualue=0 nPoint:71

M1: Incident p: My=1.007825 E;=1367.0keV

M2: Target 7Li M=7.0160046

M3: Scattered p M;=1.007825 E;=1070.6keV B=81.1° o(8)=45.1053mb/sr+5.0%

M4: Recoil 7Li My=7.0160046 Es=296.4keV p=45.4°

dete

ctar

beam (1) \2)\% .

| c.m.
#| Inverse
~-| Result: inverse-kinematics data presented in R33 format

Result: inverse-kinematics data presented in R33 format
%, Reaction: H(7Li,pa)’Li Qualue=0 nPoint:71
%:’U M1: Incident 7L My=7.0160046 E;=9516.4keV
fing
M2: Target 1H M;=1.007825
M3: Ejectile p M-=1.007825 E3=2061.Ike‘u" A=45.4° g(B)=122.484mb/=r+5.0%

M4: Residual 7Li My=7.0160046 E4=7455.3ke\ p=8.2°

beam @ i i @

-| Calculations

Original {lab.):  7Lifp,pa)L Q=0 Center of mass Inverse kinametics
# |E1, |B° |of8), o |olel Ez Eq E'cm 8 (¢ |o(8) |E4 B E'z E's Ea! o |o'{e") |8" |c"(8") |Ez" Ea"
eV mb/sr

1 |358.6|81.1|529.741 |45.4 | 4.35366e6 | 280.851 | 77.7494 | 313.558 | 89.3 | 90.7 | 511.914 | 274.174 | 39.3842 | 274.174 | 39.3842 | 2496.4 | 45.4 | 1438.52 | 8.2 | 164261. | 541.3 | 1955.2
2 | 368.3|81.1|497.427 | 45.4 | 4.0880%e6 | 2858.447 | 79.8525 | 322.04 | 89.3|90.7 | 480.687 | 281.591 | 40.4495 | 281.591 | 40.4495 | 2563.0 | 45.4 | 1350.77 | 8.2 | 154241, | 555.9 |20038

3 | 378.5|81.1|450.076 | 45.4 | 3.69394e6 | 296.4306 | 82.064 | 330.959 |89.3|90.7 [434.93 | 289.389 | 41.5693 | 289.389 | 41.5698 | 2634.9 | 45.4 | 1222,18|8.2 | 139559, | 571.3 |2063.6
4 |388.2|81.1|407.779 [45.4|3.35132e6|304.033 | 84.1671 | 339.441 | 89.3 | 90.7 | 394.056 | 296.805 | 42.6351 | 296.805 | 42.6351 | 2702.5|45.4 | 1107.33 | 8.2 | 126444. | 585.9 | 2116.5
5 [398.4|81.1(413.26 |45.4|3.39637e6|312.021|86.3786 | 348.359 | 89.3 | 90.7 | 399.353 | 304.604 | 43.7553 | 304.604 | 43.7553 | 2773.5|45.4 | 1122.21 [ 8.2 | 128143. | 601.3 |2172.1
6 |407.1|81.1|591.875|45.4|3.22062e6 | 318.835 | 88.2649 | 355.967 | 89.3 | 90.7 | 378.687 | 311.256 | 44,7108 | 311.256 | 44.7108 | 2834 |45.4|1064.14 (8.2 |121512. (614.5 |2219.6
7 |417.8|81.1|382.085 |45.4 | 3.14016e6| 327.215| 90.5848 | 365.323 | 89.3 | 90.7 | 369.227 | 319.437 | 45.886 |319.437|45.8386 |29038.5|45.4|1037.55|8.2|118476. |630.6 |2277.2
8 |432.2|81.1|435.468 | 45.4 | 3.57888e6| 3353.493 | 93.7069 | 377.914 | 89.3 | 90.7 | 420.813 | 330.446 | 47.4675 | 330.446 | 47.4675 | 3008.8 | 45.4 | 1182.52 | 8.2 | 135029. | 652.3 |2356.4
9 |433.7|81.1|445.21 |45.4|3.65895e6|339.6638 | 94.0321 | 379.226 | 89.3 | 90.7 |430.227 | 331.593 | 47.6322 | 331.593 | 47.6322 | 3019.2 |45.4 | 1208.97 | 8.2 | 138050. | 654.6 |2364.6
10| 434.2|81.1 |461.032 | 45.4 | 3.78898e6 | 340.059 | 94.1405 | 379.663 | 89.3 | 90.7 | 445.517 | 331.976 | 47.6872 | 331.976 | 47.6872 | 3022.7 |45.4 | 1251.94 | 8.2 | 142956, | 655.4 |2367.3
11 |435.1 | 81.1 | 480.354 | 45.4 | 3.94778e6 | 340.764 | 94.3357 | 380.45 | 89.3|90.7 | 464.189 | 332.664 | 47.786 | 332.664 |47.786 |3029 45.4 | 1304.4 | 8.2 |148948. |656.7 |2372.2
12 | 437 81.1 | 493.156 | 45.4 | 4.0529%e6 | 342,252 | 94.7476 | 382.111 | 89.3 | 90.7 | 476.56 |334.116 | 47.9947 | 334.116 | 47.9947 | 3042.2 | 45.4 | 1339.17 (8.2 | 152917. | 659.6 |2382.6




1} 6=063.1° E;=0.4-2.90eV Source: A T Elwyn+(1977), Jour. Physical Review, Part C, Nuclear Physics, Vol.16, p.1744 Original: ®Li(d.py)'Li E;=0.1-1MeV @=61.3°-46.3° B=105° = |

| Original (direct)

Comment: Butomatically converted from EXFOR
by IAEA-NDS EXFOR Web-Retriewval System (v-2008/11/03)
"Absolute cross sections for deuteron-induced reactions
on 6Li at energies below 1 MeV."

Original (direct)

Reaction: 5Li{d,p;)7Li Qwalue=4547 dkeV nPoint:11 &.J.Elwyn, R.E.Holland, C.N.Davids, L.Meyer-Schuetzmeister,
5 J.E.Monahan, F.P.Mooring, W.Ray Jr
M1i: Incident d M;=2.0141017 E;=975.0kel/ EXFCR: T0134004 Created: 2000-11-21 Updated: 2001-03-30
. i = X4Reaction:3-LI-6(D,P)3-LI-7,PAR,DA; X4Points:370
Mz2: Target &L M;=6.015123 LevelEnergy: 478.00
M3: Ejectile p M3;=1.007825 E:=4394.0keV B=105.0° o(8)=2.65000 Theta groupping interval=3.0 deg.
M4: Residual 7L M4=?.UIEUU4E E¢L=1128.4kE‘V [D‘=4E-3u ## Transformed to inverse kinematics: 2015-04-17,19:24:38
## Orig.File: 1i6dpl59.r33 (direct kinematics)

## Orig.Reaction: 6Li(d,pl)7Li
## Crig.Masses_amu: 2.0141017, 6.015123, 1.007825, 7.0160046

hEam O = ## Orig.Theta: 105.0
Jeam L1 = ## Orig.En: 145.0 .. 975.0
## Orig.Phi: 61.3 .. 46.3

u u ## Calculated: inverse kinematins
#% Calc.Reaction:  2H(6Li,pl)7Li
, 1 #% Calc.Theta: 67.8 .. 58.5 (Recoil)

## Program-version: 2015/03/17

Version: E33

# Cm, X4Number: T0134004
ﬂ Inverse Source: L4.J.Elwyn+ (1977), Jour. Physical Review, Part C, Nuclear ]
-] Result: inverse-kinematics data presented in R33 format Reaction: 2H(6L1,p1) 712
Distribution: Energy
Sigfactors: 1.0, 0.0
o, Result: inverse-kinematics data presented in R33 format EE::?“S: rlnl'jo' e.¢, 0.0, 0.0
%.‘U: Reaction: 2H({5Li,p;)7Li Qualue=4547.4lkeV nPoint:11 Composition:
(- 3 i H — A Masszes: 6.0, 2.0, 1.0, 7.0
:D M1: Incident 6LI My=6.015123 E;=2911.8keV pede: s.0. 1.0, 1.0, 3.0
M2: Target 2H M;=2.0141017 Gvalue: 4547.4, 0.00, 0.00, 0.00, 0.00

1 d Theta: 63.1
M3: Ejectile p M:=1.007825 E;=5446.3keV 8=63.1° o(8)=3.46672r pata:

. . 433.043 0.00000 0.06333%96 0.00000
M4: Residual 7Li My=7.0160046 E;=2013.0keV p=33.8° coas4s 000000 o .0s9iams o 00050
785.451 0.00000 0.351321 0.00000
3' 794.410 0.00000 0.362960 0.00000
b " \ 1093.06 0.00000 0.698637 0.00000
gami 1 == 2 l,' 1102.02 0.00000 0.710805 0.00000
U\szij 1702.31 0.00000 1.66925 0.00000
: . 2009.92 0.00000 2.11322 0.00000
3 = o 2308.57 0.00000 2.290%0 0.00000
bl ) 2613.1%9 0.00000 2.176l12 0.00000
'-\\i_, 2911.84 0.00000 3.46672 0.00000
-| Calculations EndData:
Original (Iab.): SLi(d,py)7Li Q=4547.4keV Center of mass Inverse kinametics
# |Ei, |82 |o(B), |9 |ol@) Ez E4 E'cm g’ ¢ |o'(B) B E2 E'z E'y Ez* ¢ |o'(e") g7 | &8l Ez" E4"
e mb/=sr
1 |145 |105|0.058 |61.3|0.657303|3996.7 |695.703|108.627|106.9|73.1|0.0590504 | 81.3785 | 27.2488 | 4071.21 | 584.816 | 433 B67.8 | 0.0633396 | 67 0.0831837 | 4348.1 | 632.3
2 | 182 | 105|0.09 59.9 | 0.99546 |4011.21|718.192|136.346|107.1|72.9|0.0918301 | 102.144 | 34.2019 | 4095.45 | 588.297 | 543.5 |67 0.0995302 | 63.1 | 0.146473 | 4415.3 | 675.6
3 | 263|105 | 0.31 57.3 | 3.32075 |4045.45|764.953 | 197.027 | 107.5 | 72.5|0.317601 | 147.604 | 49,4236 | 4148.51 | 595.919 | /85.5 |65.5|0.351321 |56.6|0.656984 |4555 779
4 | 266 |105|0.32 57.3 | 3.42385 |[4046.76 | 766.637 (199.275 | 107.5|72.5|0.327892 | 149.287 | 49.9874 | 4150.47 | 596.201 | 794.4 | 65.5 | 0.36296 56.4 | 0.684576 - | 4560 781.8
5 |366 |105|0.6 54.8 | 6.20191 | 4092. B21.397 [274.19 (107.9|72.1|0.617389 |205.411|68.7796|4215.98|605.611|1093.1 |64 0698637 | 50.7|1.72735 4723.51916.9
6 | 369 |105|0.61 54.7 | 6.29947 |4093.39 | 823.006 | 276.438 | 107.9 | 72.1 | 0.627752 | 207.094 | 69.3434 | 4217.94 | 605.893| 1102 bd 0.710805 |50.5|1.77102 4728.3 189211
7 | 570 | 105 ] 1.37 51.1(13.434 4189.66 | 927.739 [427.018 | 108.6 | 71.4 | 1.41956 319.902 | 107.116 | 4349.61 | 624.807 | 1702.3/| 61.7 | 1.66925 43 b.64402 5041.1 {1208.6
8 |673:|105[1.7 49.6|16.3212 |4240.65|979.746 |504.18 |108.8{71.2| 1.76676 377.709 | 126.472 | 4417.08 | 634.409 | 2009.9 | 60.8 | 2.11322 40.3| 10.3753 5196.4 | 15360.9
9 |773.|105|1.81 48.4|17.0642 |4290.89|1029.51 |579.096|109.1 | 70.9| 1.88606 433.832 | 145.264 | 4482.59 | 643.908 | 2308.6| 59.9 | 2.2909 38.1|13.5864 5345 1510.9
10| 875 | 105|1.69 47.2|15.6695 |4342.73 | 1079.67 |:655.509 | 109.3 | 70.7 | 1.76542 491.077 | 164.432 | 4549.4 | 553.506 | 2613.2|59.2 | 2.17612 36.2 | 15.4581 5494.9 | 1665.7
11| 975 | 105|2.65 46,3 | 24.2084 |4394.01 |11138.39 | 730.425 | 109.5 | 70.5| 2.77457 547.2 183.224 | 4614.91 | 662.916| 2811.8 | 58.5 | 3.46672 34.7 | 25.1078 5640.4 [ 1818.9




EXFOR data
renormalization




EXFOR data correction s

(re-normalization system)

Main ideas:
1) tore-normalize data using old monitors and new standards
2) tore-normalize data using modern decay data

3) to create a convenient tool for data modifications: multiply data to a factor,
correct wrong units, set up uncertainties, ignore part of a data set, recalculate
data using isotope abundances, etc.

We DO NOT change EXFOR data - we re-normalize output from EXFOR system

Final goals:

1) to re-normalize data from EXFOR automatically (using EXFOR information)
2) to collect experts’ corrections to a database

3) to preserve and possibly re-use evaluators knowledge

4) to develop Web system offering options to use automatic, experts’ and user’s
corrections

5) to generate and distribute renormalized data of whole EXFOR database




Correction System:

e We DO NOT change EXFOR data.

We re-normalize output from EXFOR system, i.e. we modify data extra
e computational format C4
e TABLE, XREF (NNDC computational formats)
e XDAT (intermediate format used for plotting)
Results can be plotted as:
e Quick plots
e Advanced plots ... + comparison to evaluated data (ENDF)

Software structure and data flow

User’s input
describing corrections

User’s request /

Archived monitor
data and standards,
decay data, etc.

Correction
system
C-subroutines

Cc4

————————————————————

ca f Further processing E

TABLE | ./ :
XREF
ZVD




“Manual” and “automatic” c

“Manual” corrections are based user’s knowledge and experience —
therefore can include subjective judgment.

We are going to collect database of experts’ corrections.

“Automatic” corrections are based on the information given in EXFOR file: keywords
MONITOR and MONIT-REF, monitor data in the DATA and COMMON sections.

This method is objective.

It needs “clever” EXFOR software.

Both methods need:
- archive of old monitors
- library of “recommended” monitors (standards)
- software, database, information, Web support
- participation of nuclear data experts




Example of “manua

by K.Zolotarev, 2011
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Available automatic EXFO

/as of 2014/
all EXFOR datasets 156,874
filter1: 46%
72,347

datasets with CS
filter2: 16%

datasets with [MONIT]

and [MON-REF] 12,201
filter3: 37% Improvement: 6.2%
y of CS datasets
ady for re-normalization 4,507 (4507 / 72347)




Apply automatic data re-norma

¥%) X4/Serviet: Select - Mozilla Firefox — o] x|
Fle Edt View Hstory Bookmarks Tools Help
& 12 www-nds iaea.org/exfor/serviet/X4sSearchs c [ *8- Googe z°| E R ;'5
| ) X4/Serviet: Select [+] .
Himpedt $62 Users’ corrections, =

Access-lLevel=2 )
Results: Reactions: 2 Datasets: 26 | help, documentation
Data Selection

Retrieve | = selected " Unselected
Output: [7EXFOR [ EXFOR+ [ Bil
Plot: v Quick-plet (cross-secti
standards,2006] '
Narrow Energy (optional), eV: Min | Max: [ |
¥ Apply(7A)" Data re-normalization (for advanced users, results in: €4, TAB and Plots)

" [ TAB [ C4 [ plotc4 _
) ¥ Advanced plot [how-to] usingl” C5 and [~ converting ratios to cross sections using [IAEA-

Apply
corrections

B Display Year Author-1 Energy range, eV Foints Reference RccessionsP NSR-Key
Sy U0 osoaessR)23-V-52,,5I6  C4: MF3 MI107
Quantity:. [CS] Crogs aeclion

1| nfo| X4|x4+| x4=| 74| cov| 2000 A.Fesslert A.6le7 2.037 5 [pdfl+ J,MSE, 134, (2),171,2000 22414016 2000FE0L
2| nfo| X4|x4+| x42| 74| Cov| 1999 B.A.Filatenkow+  1.35e7 1.4827 8 + B, RI-257, 109305 41240011
3 nfo| 4| x4+| x4z | T4| cov| 1999 B.A.Filatenkov+  1.41e7 _ 1 + R,RI-252,199905 41298010
41| info| x4|xé:] x4z | T4[ Cov| 1994 M.Bostant 6.33e6 1.20e7 7 [pdfl+ J,PR/C, 49,266,1994 22292007 19348001
Auto 5[ Info| xa|xa+| 42| T4 Cov| 1993 A.Grallerc+ 1.47e7 1 [pdfl+ B, INDC(NDS)-286,131,1993 31496007
6 [ A Info| X4 xd+| 42| T4| Cov| 1991 R.Ercan+t 1.46e7 1 + C,91JUELIC,,376,199105 22338043
corrections 70| nfo x| Xas| a2 | T4 Cov| 1985 B.M Bahalt 1.47e7 1 4+ B,GKS5-85-E-11,1885 21936008
. . & Info| X4|34e| x4z | T4| Cov| 1384 G.Helfer+ 2.96e6 it lpdfl+ J,CZd/B,34,30,1984 30652003 1984FL01
IS pOSS|b|e £ 9 Info| X4| X4+| X4z | T4| Cov| 1980 R.Vaenskae+ 1.47e7 2 [pdfl+ J,NIM,171,281,80 21893003
10 [~ info| x4 | x4+| xe=| T&| cov| 1980 B.N.Ngoc+ 1.46e7 1 + T, NGOC, 1980 30562012
11 [V & Info| X4 | 4+| x42| T4| cov| 1880 E.Zupranaka+ 1.30e7 1.7827 10 [pdfl+ J,2PB/B,11,853,198011 ‘30581004 19807002
12 T2 info| x4 | X4+| xa=| 74| Cov| 1978 U.Garuska+ 1.46e7 1 + P, INR-17737/1/PL/R, 16,1978 30479006
13 [~ _mfo| x4 | x4+| x4 | T4| Cov| 1877 G.P.Dolya+ 1.47e7 1 + J,VAT/E 1, {18) , 15,1977 41306003
14 [T B info| x4 [ x4+ x42| T4 | cov| 1967 B.Minectit 1.4727 1 [pdfl+ J,2P,199,275,6701 21345003
15 [~ Info| X4 | X4¢| x42| 74| Cov| 1965 E.Frevert 1.48e7 1 [pdfl+ J,APR, 20,304,6508 20030003 1965FR1E 12
*  1&6[ | nfo| X4 | Xd+| x4z | 74| Cov| 1965 M.Bormannt 1.26e7 1.88e7 10 [pdfl+ J,NP, 63,438, 6503 20887007 13658042
17 [T& Info| X4 | x4+ xez| 74| Cov| 1965 €.5.Ehurana+ 1.48e7 1 [pdfl+ J,ME,69,153,196507 31316015
18 [T Info| X4 | X4+| 42| T4| Cov| 1965 B.Peil 1.45e7 1 [pdf]l+ J,NP, 66,419,196505 31469006
18 [ nfo| X4 | xd+| ¥42| T4| Cov| 1962 F.Gebbard+ 1.24e7 1.77e7 13 [pdfl+ 7,PR,128,1276, 62 11494008 19626818
20 [ info| X4| x4+ x4z | T4 | Cov| 1861 J.Nix+ 1.48e7 1 + B,L-LRK-40,8,196101 11684002
21 [TA Info| X4| x4+| X4=| T4 | Cov| 1960 C.5.Khurana+ 1.40e7 1 + C,60WALTAIR, ,297,196002 30403019
22 [TA info| x4 | x4+| x4=| 74| cov| 1860 E.Weigold 1.4%e7 1 [pdfl+ J,A0J,13, 186, 1960 31039007 :
23 [ _info| x4 | X4<| x42| 74| cov| 1958 I.Kumabe 1.48e7 1 [pdIl+ J,JBd,13,325,5804 20283009 1958K07E
24 _info| x4| x4+| ¥4=| T4 | Cov| 1953 E.B.Paul+ 1.45¢27 1 [pdf]+ J,CJP,31,267,1953 11274030 1956PR26
Qr2y &P 25-Mn-55(N,A)23-V-52, 516, ,SPA  C4: MF=3 MI=2
Quantity:. [CS] Crogs aeclion
25 [~ Info| X4| x4+ x4z | 74| cov| 2973 C.H.Wa+ 2.25¢7 33 [pdfl+ J,ME/E, 329,63,197910 21009015 1979W011
26 [ Info| X4|x4+| 42| T4| cov| 1965 J.E.Straint 1.40e7 1 [pdfl+ R,ORNL-3572,186501 11263043

7ok Autrnaﬂc iﬂaiz f.é'ns_uffnaﬁ?;aﬁbﬁ"'ks_avaﬂé;bﬁz ll




Automatic data re-nor

Applied
corrections

Check
Monitors

Plot result of
corrections

30581004 x4u:20030506
§Reaction: 25-MN-55iN,2)23-V-52,,5I6
$Monitor: 26-FE-56(N,P)25-MN-56,,5IG
$m0: {20377002,H LISKIEN+,J, JNE/AE, 19,73,196502} & feSénp;fold monit-ref

mi: exfors20377002 felbénp;: $old monitor{energy) in EXFOR
ml: recomsfeSenp; #new monitor{energy)

dy=dy/¥7 #to rel. uncertainties————
y=y/m0*ml; $renormalized CS
dy={dy**Z-dm0**2+dml ¥*2 ) **0_5; replace monitor uncertainties

dy=dy*y:

Apphed corrections. Datasets: 1
1

1) | www-nds.iaea.org/exfor/serviet/X4sMakex4

30581004 x4u:20090506 #1980 Zupranska
#Reaction: 25-MN-55(N,A)23-V-52,,SIG
#Monitor: 26-FE-56 (N, P)25-MN-56,,SIG
#mO: {20377002,H.LISKIEN+,J,JNE/AB,19,73,196502} $ fe56np;#old monit-ref

m0: exfor$20377002 fe56np; #0ld monitor (energy) in EXFOR
ml: recom$fe56np; #new monitor (energy)

dy=dy/y: #to rel. uncertainties----
y=y/m0*ml; #renormalized CS

dy= (dy**2-dm0**2+dml1**2) **0.5; #replace monitor uncertainties

dy=dy*y; #to abs. uncertainties

#1980 Zupranska

#to sba. uncertainties

1 £30581004 Ref:E.Zupranska, ET.AL. (80) Correctsd_Points:10 Deleted_ Pomrs (i}
Ay =gy s tpio
i

Check data

4U:20050506; M0:exfor$20377002_fe56np; M1:recom$fe56np; dy~2-dMD~2+dM142; dY= =tmp0~0.5; dy=dy*Y;

}ZS—MN—ES{N,A}ZB—V—S,SI |




Automatic data re-normalizati

Old data

Old uncertainty

-1 En (MeV)=13 d¥ (mb)=2.1 30581004 Final Factor
+1 ¥ (mb) dY (mb)=2.12837 30581004
-z En(MeV)=13.3 dY (mb)=1.4 30581004
+2 T .3688 dY (mb)=1.42838 30581004 *Fe=1.02609
-3 En(MeV)=13.9 ¥ (mh)=24.1 dY (mb)=1.5 30581004 E.Zupranska,ET.AL. (80)
+3 )=25.8839 dY (mb)=1.6011 30581004 *Fe=1.07402
-4 En(MeV)=14.5 mb)=27.7 dY (mb)=1.6 30581004 E.Zupranska,ET.AL. (80)
+4 (mb)=30.6262 dY (mb)=1.7 30581004 *=Fe=1.10564
-5 En(MeV)=15.1 (mb) =23 30581004 E.Zupranska,ET.AL. (80)
45 T (mb) =32. 30581004 *Fe=1.12509
-6 En (MeV)=15.5 T (mkx)=24. Monitors used for correction
+6 T (mb)=27.
-7 En (MeV)=15. ¥ (mb)=23. — . o 1 20
+7 ¥ (mkx) =25. exfor:20377002_fe56np
En (MeV)=16 Y (mb)=23. recon:fesénp
¥ (mb) =25.
¥ (mb) =21.
T mby)=22. 0.10 Ho.10
.8 ¥ (mb)=18. -
¥ (mb) =19 4
]
=
S :
-
. =
New uncertainty ¢
“  p.os+ -Ho.0s
5]
%]
=]
ot
L&)
L ——
Plot old and
new monitors
0 -10
1 1 | | | 1 1 | | 1 1 1 | | | |

5 10 15 20
Incident Energy (Mel)




Checking use

Cross Section (bharns)

Monitors wused for correction

102 101 1
_II T T IIIIIII T T IIIIIII
5tdB5 u235nf
E allen58:u235nf
4
3
Z
1
II 1 1 IIIIIII 1 1 IIIIIII 1 1 1 1 1 1
102 101 1
Incident Energy (Mel)




Automatic data re-normalizatio

Re-normalized data: *

25-MH-55(H, AX23-U-52
#FOR Request: 862-1, 2012-Apr-13 17:26:51

o 14 15 16 17
riginaldata| [ T..— "~ ">\ T 1 SRSRES.
9 k& O 1988 Zupranska,=* =®4:30531081
\-i}- 1988 Zupranska m4:30581084
0.035
B __[p.032853 i
- B ]
E - 030626 .
e — P!
anﬁ 0.030 -
= I __/p.0292 |
E - 0.0277 .
; | — __[p.02710% 1
1}
g . \p.025889 __[p.025957 p.025939 i
@ 0.025 —0-0299 -
a 0.0231 0.0239 i
2 L __|0.0237 =
“ __p-022¥
_{§5p21%
1 L L L I L L L I L L
16 17

Incident Energuy (Mell)

0.030

0.025

0.020



Automatic data renormalization: co

Compare with
ENDF-B/VII.O

Cross Section (harns)

12=0.984764

After re-normalization:

25—HMH-55CH, AY23-U-52

EXFOR Request: 862-1, 2012-Apr-13 .26:51

10 15

Before re-normalization:
v*=1.50476

[ -~ 1988 Zupranska

T T T I T T T T T T
. N ENDF/B-UII.B: MH-55CH,A)U-52

O 1988 Zupranska,= X4:30581804 ¥2-89.984764(vs:1.pt:10,

16-13%)

#A4:30581084 ¥2=1.58476(vs:1,pt 10, 0rrI6-13%)

15
Incident Energuy (Mell)



Corrected C4

") Mozilla Firefox

Fie Edit Vew History Bookmarks Tools Help

| hepi/161.5.1..=aR932_04.C4 | pi//161.5 . hkPen=18ME=30 | hixpi/161.5.1..X4R932 xazvd | +

1 791857 3 102 145000.0 0.277017 2.2161-2 BE.E LJALL (59) 11875 Za
1 79187 3 102 200000.0 0.247el2 1.39809-2 R.E LJALL (29) 1le75 Ze
1 79187 3 102 245000.0 0.238803 1.8952-2 R.E LJALL (29) 1le75 Ze
1 78187 3 102 305000.0 0.2288591 1.8311-2 L.E LALL(53) 11875 26
1 791857 3 102 400000.0 0.181638 1.4531-2 BE.E LJALL (59) 11875 Za
1 79187 3 102 445000.0 0.148107 1.1le89-2 R.E JALL (29) 1le75 Ze
1 78187 3 102 455000.0 0.132444 1.0585-2 L.E LALL(53) 11875 26
1 78187 3 102 520000.0 0.14657 1.1726-2 L.E LALL(53) 11875 26
1 791857 3 102 550000.0 0.137886 1.1031-2 BE.E LJALL (59) 11875 Za
1 79187 3 102 585000.0 0.115702 9.2562-3 R.E LJALL (29) 1le75 Ze
1 78187 3 102 g00000.0 9.8683-2 T7.8946-3 L.E LALL(53) 11875 26
1 78187 3 102 1000000, 8.5288-2 6.8231-3 L.E LALL (53) 11675 26
1 791857 3 102 1130000. 9.0501-2 7.2401-3 RE.E LJAL. (59) 11875 Za
1 79187 3 102 1400000. T.8014-2 6.2411-3 R.E LJALL (29) 1le75 Ze
1 78187 3 102 1400000. 9.1334-2 T7.3067-3 L.E LALL(53) 11875 26
1 791857 3 102 1400000. B.5625-2 6.8500-3 BE.E LJALL (59) 11875 Za
1 79197 3 102 1800000. 6.4448-2 5.1558-3 B.E LJALL (59) 11875 Za
1 79187 3 102 2200000. 4.5408-2 3.6327-3 R.E LJALL (29) 1le75 Ze
1 78187 3 102 2550000. 4.3207-2 3.4565-3 L.E LALL(53) 11875 26
1 791857 3 102 4800000. 1.3540-2 1.0832-3 BE.E LJALL (59) 11875 Za
1 79187 3 102 5400000, 1.4249-2 1.1397-3 R.E JALL (29) 1le75 Ze

* Flag: corrected data




Summary: automatic EXF
normalization on Web by on

Data SE'ECUO” # Reguested corrections
= 30581004 x4u:-Z00%3050& £1380 Zupranska
Retrieve |  Selected  Unselected ¢ All  Reset $Desction: 25-MN-55 (N, A)23-V-52,  SIC
OQutput: [ X4+ | EXFOR | Bibliography [~ TAB fMonitor: 26-FE-56 (M, DP)25-MMN-5&,,5IC
Plot: FQ‘jck—plot {cross-sections only) [ Advanc gm0: {2037700Z,H.LISEIEN+,J,JHNE/LB,19,73,196502] $ feSténp;#cld monit-
Marrow EI'I'EI'g'f l:ﬂptiﬁl'lﬂl:l.— eV: Min: I—I:I Ma ﬂ: Exfn;ziD:Z?DDZ_fEEEnp; inld J::u:n:?.tn::r -Eenergy::: in EXFOR
o ) . . : reco eSenp; new monitor {ensergy
»Pﬂpply[lﬂ.} * Data re-normalization (for advanced dy=dy/y; $to rel. uncertainties———-
=y, / mi*ml ; frenocrmalized C5
% n Display Year Author-1 dy=(dy**Z-dm0**Z+dml**Z) **0_5;freplace monitor uncertainties
= dy=dy*y; f#to abs. uncertainties
Ar1y UL 2smw-ss,a)23-v-52,,5IG C4: ME3 |
fuantity: [CS] Cross section |:>
T T T L ¥ T 7 Y X T T
1 WA Info| x4+| x4z | T4| Cov| 1980 E.Zupranska+ | 0 1980 Zupranska,x X4:30581004 ]
-~ 1988 Zupranska X4:30581084
0.035 -
& © Autmatic data re-normalization is available A i
s _{p.03zes3 .
Monitors used for correction -~ - 4
5I 1? 15| ’ 2lll E - .030626 1
exfor:20377002_feS56np o 0.030 - =
recom:feS56np -] L
= i _Jo.0292 |
e
o i 0.0277 1
0.10 -0.10 t: 0271 g
g 2 .025957 _p.025939 i
é @ 0.025 __lo.ozao |
5 o . J 0.0239 _
z & Re-normalized e 4 i vaz
f 0.05 —0.05 data —d:&
g _-oo_:oz.l.a-
(&) - -
0.020 =
et RPN p i i i IR | S e .
ol : : ; o 14 15 16 17
5 10 15 \ \zn Incident Energy (Mel)
Incident Energu (MeU)
Old new new
monitors data




Add/edit corrections. Get help

Data Selection

Retrieve | i Selected  Unselected  All Reset |

Output: ¥ X4+ W EXFOR ¥ Bibliography [T TAB [ C4 [ PlotC4
Plot: [~ Quick-plot {cross-sections only) [~ Advanced plot [how-to] using[™ C5and [~ convert ratios to o

Marrow incident energy {opbtional), eV: Min: [ ‘Max: [~ |

[~ Apply(7A) |* Data re-normalization (for advanced users, results in: C4, TAB and Plots)

I¥ Auto corrections:

30581004 x4u:20030506 #1920 Zupranska -:J
#Reacticn: 25-MN-55(N,A)23-V-52,,51IG

#Monitor: 26-FE-5&(N,P)25-MN-5&,,51IG _J
#gmd: {20377002,H.LISKIEN+,J,JNE/RAE,19,73,196502) § feldénpr#cld monit-ref

ml: exfor$20377002_ feSanp; #o0ld monitor{energy) in EXFCOR

ml: recomsfebénp; #new monitor (energy)

dy=dy/v¥: #to rel. uncertaintiesz———-

y=y,/mi*ml; #rencrmalized C5

dy={dy**2-dmO**2+dml**2)**0.5; #replace monitor uncertainties

dy=dy*vy; #toc aba. uncertainties -

[~ User's corrections 4 Examples: )
[11[2][31[4]
[51[61[71[8]

[9] [2K]

[help]

[doc]

i H

¥ Input your own Monitor data

ds.iaea.org/exfor/x4guide/x4corrections/x4corrections.pdf



Corrections. Structure

Corrections (data modifications) are described in
a text file with following structure

List of
corrections

#comment
Correction

Correction

Correction
of Dataset

Dataset-ID
Instruction;

Instruction

Instruction

Declaration

Monitor
Energy range
Time-stamp

Declaration
or
Calculation
or
Command

Calculation

Variable=Expression

Command

AN

Delete

Datasets from EXFOR are identified by the
DatasetlD := SubentryPointer

All operations described in the list of corrections will
be applied to the current dataset.




Corrections. First exam
40274002A y=y*0.85

This means: take data from Subentry 40274.002 having Pointer=<A>,
and for every data point perform action: multiply data value (y) by factor 0.85

10221039 dSys=y*0.02;

This means: set systematic uncertainties equal to 2% of data for Subentry 10221039

10221039 m0:endfb4 $ u235nf; #old monitor
m1:iaeastd2006 $ u235nf; #new monitor

dy=dyly; #abs. to relative uncertainty
y=y/m0*m1; #re-normalize data value
dy=dy**2 -(dm0/m0)**2 +(dm1/m1)**2; #re-calc.errors
dy=dy**0.5%y; #back to abs. uncertainty

Monitor data used for measurements: CS from ENDF-B/IV, reaction U-235(n,f). We define for
renormalization old and new monitors: data from ENDF-B/IV, U-235(n,f) and modern data from IAEA
Standards-2006 library; re-calculate data values and uncertainty using old and new monitors for every
data point.




Corrections. Declaratio

Energy dependent monitor from the Archive.

Energy dependent monitor must be “declared” before first time used.
syntax: mO:Library$Reaction;
the same for m1,m2,m3,..,m7
example: mO0:allen58%$u235nf;
m1:std05%$u235nf;
Use value interpolated for the current energy in the variable m1 and dm1
example: y=y*m1/m0;

Enerqgy dependent monitor from EXFOR file.

Energy dependent monitor must be “declared” before first time used.
syntax1: mO:[EN, MONIT]J;
where EN and MONIT are headers of EXFOR data columns
syntax2:  mO:[EN-MIN ! EN-MAX, MONITT;
energy value will be average between two columns: EN-MIN and EN-MAX
syntax3: mO:[EN, MONIT, MONIT-ERRY];
to describe column with monitor uncertainties (after that, dmO0 will have a value)
syntax4:  mO:[EN, MONIT:2];
to describe column having pointer
Use value interpolated for the current energy in the variable m0 and dm0Q
example: y=y*m1/m0;

After you declare monitor (as m0, m1, etc.), you can use variable m0 (or m1, etc.) in your expressions
Example: y=y*m1/m0;
dy=((dy/y)**2 -(dm0/m0)**2 +(dm1/m1)**2)**0.5%y;



Corrections. Variables. C

e | |de y dy a da| [e2| |de2

T T T 11T 7k

Proj.TargetM MF MT PXC Energy dEnergy Data dData Cos/LO dCos/LO LVL/HL dLVL/HL I78 Refer (YY)
————><---->0<-><-->000<——-——-- ><——————— ><——————— ><——————— ><——————— ><——————— ><——————— ><——————— > > mmmmmmmmm——m——m—————— =
1 9019 69000 1.4830+7 150000.0 1.3600-8 1.2000-9 0.939692 1.9 1.5900+7 100000.0 E2A.Takahashi ET.AL. (83)
1 9019 69000 1.4830+7 150000.0 4.1600-8 2.0000-9 0.939692 1.9 1.5700+7 100000.0 E2A.Takahashi ET.AL. (83)
() 1 9019 69000 1.4830+7 150000.0 9.3400-8 3.0000-9 0.939692 1.9 1.5500+7 100000.0 E2A.Takahashi,ET.AL. (83)
= 1 9019 69000 1.4830+7 150000.0 2.1200-7 5.0000-9 0.939692 1.9 1.5300+7 100000.0 E2A.Takahashi ET.AL. (83)
= 1 9019 69000 1.4830+7 150000.0 3.8400-7 6.0000-9 0.939692 1.9 1.5100+7 100000.0 E2A.Takahashi ET.AL. (83)
O 1 9019 69000 1.4830+7 150000.0 5.8700-7 8.0000-9 0.939692 1.9 1.4900+7 100000.0 E2A.Takahashi,ET.AL. (83)
1 9019 69000 1.4830+7 150000.0 7.5100-7 9.0000-9 0.939692 1.9 1.4700+7 100000.0 E2A.Takahashi ET.AL. (83)
COLUMNS NAME i VARIABLE | MEANING
1- 5 Prj ! i Projectile ZA (e.g. neutron =1, proton =1001)
6- 11 Targ : ' Target ZA (e.g. 26-Fe-56 = 26056)
12 M i | Target metastable state (e.g. 26-FE-56m = M)
13-15 MF i MF . MF (ENDF conventions, plus additions)
16- 19 MT ' MT i MT (ENDF conventions, plus additions)
20 P : ' Product metastable state (e.g. 26-FE-56M = M)
21 X i | EXFOR status
22 C : i Center-of-mass flag (C=center-of-mass, blank=lab)
23-94 .. : ' 8 data fields (each in E9.3 format)
23- 31 Energy  E . Projectile incident energy
32-40 dEnergy i dE . Projectile incident energy uncertainty
41- 49 Data A 4 i Data, e.g., cross section, angular distribution, etc.
50- 58 dData . dY ' Data uncertainty
59- 67 Cos/LO i A . Cosine or legendre order
68- 76 dCos/LO 't dA . Cosine uncertainty
77- 85 LVL/HL 1 E2 i Identified by columns 95-97 (e.g.,level E, half-life)
86- 94 dLVL/HL  dE2 i ldentified by columns 95-97 (e.g.,level E, uncertainty)
95- 97 178 i . Identification of data fields 7 and 8 (e.g., LVL=level, HL=half-life, etc.).
98-122 Refer ! " Reference (first author and year)
123-127 ENTRY : ' EXFOR accession number
128-130 Sub : | sub-accession number
131 P i ' Multi-dimension table flag (Pointer)
132-140 dSys , dSys i Multi-dimension table flag (Pointer)
141-149 dStat I i Multi-dimension table flag (Pointer)




Corrections. Other variables and

Numerical values

These values can be used in expressions in the format of REAL numbers in Fortran. It is assumed that
values without units are presented in “basic” units (e.g. 20 means 20eV). Expressions allow also usage of
units (which must be presented in special working dictionary), then units will be replaced by factor, e.g.
2hr will be replaced by (2*3600)., 2% will be replaced by (270.01), 20kev will be replaced by (20*1e3).

Intermediate variables.
syntax: a0, a1, a2, a3, a4, a5, a6, a7, c0, c1, c2, c3, c4, c5, c6, Fc
default value=0

Monitor point.
Monitor value for given point (e.g. thermal cross section) can be used in any expression:
syntax: Library$Reaction[Energy]
example: al=iaea05%$au197ng[0.0253];
It is also possible to use energy value from COMMON block:
al=iaea05%au197ng[EN-NRM]J;

Monitor point from EXFOR.

Single monitor value is usually given in EXFOR file in COMMON block. This value can be used in an

expression referring to Header of the column in the COMMON block by using [Header], e.g.
a0=[MONIT1];

So, renormalization by single point can also be described without using intermediate variables, e.g.:

y =y *iaea05$au197ng[0.0253] / [MONIT1];




Other constants and oper

Abundance

When necessary, cross sections can be corrected by using natural abundance of isotopes and cross section
of competing reaction. Abundance is coded as abu[isotope], can be used in expressions and will be replaced
by value taken from internal library. For example:
20388002 m2:rrdf07$ni61nnp;
y =y - abu[ni61]/abu[ni60]* m2;

Half-life

If necessary (for long-lived residuals), cross sections can be corrected by using new half-life value, which is
coded as t12[isotope]. It can be used in expressions and will be replaced by value taken from internal library.
For example:

30449003 y=y*t12[bi207)/38yr;  # converted to y=y*32.9yr/38yr;

Operations.
Traditional operations:
+ - * / *%
parentheses () change default order of operations

Calculations

syntax: variable=expression;
Traditional for programming languages




Applying your correct

Plot: ¥ Quick-plot (cross-sections only) [~ Advanced plot [how-to] using[™ C5 and [~ convertratios to o

Marrow incident energy (optional), eV: Min: [

¥ Apply(7A)  # Data re-normalization (for advanced users, results in: C4, TAB and Plots)

v Auto corrections:

Max: [

30581004 x4u:20080506 #1930 Zupranska :I
#Beaction: 25-MH-55(N,4)23-V-52,,5IG
#Monitor: 26-FE-56(N,P)25-MN-5&,,31G _I
#md: {20377002,H.LISKIEN+,J,JHE/AB,159,73,196502} & febénp;#cld monit-ref
mi: exfors20377002 felenp; #o0ld monitor (energy) in EXFOR
ml: recomsfedenp; #new monitor (energy)
dy=dv/v; #to rel. uncertainties———-
y=y,/ml*ml ; grencrmalized C3
dy=(dy**2-dmi**2+dml1**2) **0 5 freplace monitor uncertainties
dy=dy*y; #to abs. uncertainties -
al _'*|_I
I¥ User's corrections Examples:
30581004 [1][2][3][4]
al=2; [51[6][7][8]
y=y*al; [9] [ZK]
dy=dy*al; [help]
KN | - [doc]

Put your
corrections
here




Constructing
covariance matrix
from EXFOR uncertainties

You can do this on Web using interactive tool and
n-interactive software. In order to apply these
ds for your data you should input your data to
system.

es.org/articles/epjconf/pdf/2012/09/epjconf ncsc2 00009.pdf




Motivation

“Technical Meeting Neutron Cross Section Covariances,
IAEA Headquarters Vienna, Austria 27-30 September 2010”;

8. Documentation and instructions to authors of experimental data on how to prepare
uncertainty information should be drafted and made easily accessible (e.g. on the IAEA
website). Instructions should include practical examples.

9. The EXFOR formats should be flexible enough to accommodate information as provided by
the experimenters. The EXFOR format should be extended to accommodate the full explicit
covariance matrix, if provided by the authors or, alternatively, data required by a recipe for
constructing covariance matrices based on providing partial error and correlation
components.

10. Authors of experimental data are urged to provide partial components of the
uncertainties and correlation information as needed to generate the full covariance matrix.

14. The present computational format (C4) should be extended to accommodate partial
uncertainty information consistent with that available in EXFOR. In addition, a new format
should be developed, capable of accommodating experimental covariance information.




Interactive Web tool. How

Convert EXFOR
dataset to C5

J

Set up new uncertainties

l

Set up grouping factor, energy
ranges and how to fill in gaps

l

Select uncertainties for calc.
fractional covariance matrices

l

Define types of algorithm for
every fractional matrix

\/

Submit calculation

\/

Control calculations and
get results

user can setup new values of uncertainties
(or confirm existing uncertainties), introduce
new (artificial) uncertainties splitting
systematic uncertainties to parts, etc.

user selects uncertainties for calculation of
fractional covariance matrix from:

* C5 uncertainties,

 EXFOR uncertainties and

* new artificial uncertainties

user defines how to calculate fractional
covariance matrix: correlation type
(uncorrelated SERC, fully correlated LERC
and partially correlated). For partially
correlated uncertainties (MERC) user
defines additional parameters:

correlation length and scale.



Calling interactive Web

Data Selection

Retrieve | i* Selected " Unselected  All  Reset |

Output: ¥ X4+ ¥ EXFOR [v Bibliography [ TAB [ C4 [ PlotC4
Plot: [T Quick-plot {cross-sections only) [~ Advanced plot [how-to] using[™ C5 and [~ convertratios to o

Marrow incident energy {optional), eV: Min: I‘l:l Max: I‘l:|

[~ Apply ¥ Data re-normalization (for advanced users, results in: C4, TAB and Plots)

% n Display Year Author-1 Energy range,eV Pointa Beference Subentry#P NSE-Key

= 1) i o 95-AM-241 (N, 2N) 95-AM-240, ,5IG 2 C4: MF3 MTlé&
Quantity: [C5] Cross sectic
1] j Info | X4+| X4+ | T4 ||Cov| PO10 C.Sage+ 8.34e8 2.06e7 9 + J,PR/C,81,064604,2010 23114002 20105815

Constructing a covariance matrix from EXFOR uncertainties
by W.Zerkin, IAEA, October 2010 - &April 2012

Request: #27001

Dataset: 23114002 LxX=9 Set default: [1] [2] Examples: [1] [2] — — Calculate matrix |
+| Restore your previous Recipe /test-version/

Reaction: 95-AM-241{MN,2N)95-AM-240,,5IG

C4Referer: C.Sage,ET.AL. {10}

-| Data and uncertainties (data points: 9)

Data
Mao. 1 2 3 4 5 i T a 9
Energy (eV) *0.001 |8340./9150.(13330.16100.17160.17900.[19360. 19950, 20610.
Data (B) *1000. 96.8 |162.9 2418|1524 | 1161 | 1057 | 895 | 1021 7749
Uncertainties defined in C5 (C4++)
Total (%) 65 | 57 | 46 4.6 4.4 4.4 8.2 58 8.8
Statistical (%) empty | - - - - - - - - -
Systematic (%) 64 | 56 | 45 4.5 43 43 8.1 5.7 8.8
Uncertainties given in EXFOR
ERR-T (%) 65 | 57 | 46 4.6 4.4 4.4 8.2 58 2.8
ERR-1 (%) 50 | 40 | 25 21 15 13 6.3 14 7




Step-1. Use default-2 an

ERE-ANALYS ({EER-T,,,P) Total uncertainty
{MCNIT-EER,, ,P) 27&1({n,a) standard x-secticn {l.6-5.4%)
{EEE-1,,,U) Counting of 240Am actiwvity (1.4-6.3%)
{EEE-2,,,U) Counting of 24Na activity {(0.7-2.0%)
{EEE-3,,,F) Intenaity of 240&Am garma line (1.2%)
{EEE-4,,,U) Humber cof 27A]l in sample {0.1%)
{EEE-5,,,P) Number cf 2412m in sample {0.3%)
{EEE-&,,,F) 24Ha/2402m efficiency ratic {3.0%)
{EEE-7,,,F) Correcticn for decay of 240Em (0.4-0.9%)
{EER-3,,,U) Correcticn fcr seccndary neutrcn (<1.4%)

#/5UBENT 23114002

...Method Time-Of-Flight: No
-| Set/Add uncertainties (%) More myErr: [+] [-]

Mame Status Set all values to Setif emply] Comment
Total full % of [Data
[ ! [myErr-*] are uncertainties defined
Statistical empty | 50 % of Total j by user; they can be used e.qg. to split
- Systematic] uncertainty to components:

Systematic | full A [

Y Auto J a) fully correlated and
myErr-1 emply | 50 o of Systematic j b) medium energy range correlated
MvE-2 em — ar far using uncertainties given in free

/ PY | 50 %of Systematic T EXFOR text under [ERR-ANALYS]

myErr-3 empty | 2 % of Data j

Input parameters and run calculation

e hl
1
1
1
1

Request Submit | Feset | M submitin new Window I Include uncertainty arrays to the Recipe-report
'Groupping Factor; 1 data points  (required iffinal covariance matrix is too large)

| Mo. | Mame Apply Correlation-type Parameters | Use energy intervals (default: .34 20 61 MeV)
1 Statistical j M Uncorrelated j

2 Systematic j Fully-correlated j

3 myErr-1 j Fully-correlated j
4

5

myErr-2 7| MERC-correlated *| Cor-Length: 0.5 ofthe Range(eV): 8.34e6 to 2.061e] Scale: Lin *| ==|
myerr-3 7| MERC-correlated *| Cor-Length: 0.5 ofthe Range(eV): 8.34e6 to 2.061e] Scale: Lin *| ==|




Step-2. Check calculations, call

Covariance matrix from EXFOR uncertainties
by v.Zerkin, IAEA, October 2010 - April 2012

Request: #27001

Dataset: 23114002 LX=9

Reaction: 95-AM-241(N,2N)95-AM-240,,5IG

C4Referer: C.Sage,ET.AL. (10)

+ Data and uncertainties (data points: 9)

+ Summary: available uncertainties L=16

+ Text in EXFOR under keywords "ERR-ANALYS" and "METHOD"
...Method Time-Of-Flight: No

+ Calculations...

Final results: Plot | Raw data |[ENDF—MF33] Your recipe:[xml]/test-version/
Covariance matriy/positive definited: Yes

Plot partial:[maffices] [uncertainties]

2015/10/29,09:46:08 by ¥4-Servlet ofi localhost [fwd:www-nds.iasa.org]
-platform EXFOR-CIMNDA-ENDF", V. Zerkjn, IREA-MNDS, 1999-2015
:127.0.0.1 [fwd:140,105.42,213]

Fage generat
Project: "Mu

9.52410+04 1.90482+05 o 0 0 1 55533 16 1 v
0.0 0.0 1] 1l 1} 1 55533 16 2
0.0 0.0 1 5 a8 11 55533 1& 3
1.00000-05 £.34000+06 9.15000+06 1.33300+07 1.8 —=CovRecipe DatasetID="23114002" Created="2015-10-29 09:46:08" Software="Web-t00l:2012.03.16">
1.79000+4+07 1.93600+07 1.99500+07 2.06100+07 2.0I <Subent id="23114002" x4upd="20130924"f’3
oo oo o 2250069 1.7  <Reacode code="95-AM-241(N.2N)95-AM-240, SIG"/>
7.47500-04 7.15000-04 7.15000-04 1.33250-03 9.4 <defineErr name=""5Statistical" type="C3" emd="Setup" src="Total" koeff="0.5"/=
3.24900-03 B.64384-04 6.55500-04 &£.27000-04 6.2 <defineErr namF"myErr_l" t}-‘pe:"my " cmd:"Setup" src:"S)N_;tematic" koeff="0.5"/=
8.26500-04 1.25400-03 2.11600-03 B8.19152-04 6.9 <defineErr namF"myErr—Z" t}-‘pe="myEIr" cmd="Setup" srt:="Systematic" koeff="03"/>
3.55133-0¢ &.67000-04 1.01200-03 2.11600-03 5.2 <addCovarFraction errName="Statistical" errType="C35" corrType="SERC" fracType="Uncorrelated"/>
1.38491-03 9.15426-04 1.28005-03 1.93600-03 9.0! - ~
§_BSESE-04 1.39165-03 1.93600-03 1.58934-03 1.0 <addCovarFraction errName="myErr-1" errType="mvErr" corrType="LERC" fracType="Fully-correlated" />
£.72400-03 2.26385-03 3.24044-03 3.36400-03 2.4! <addCovarFraction errName="myErr-2" errType="myErr" corrType="MERC" fracType="MERC-correlated"
0 0 0 0 MercType="Lin" MercInterval="0.5" MercEnMin="8 346" MercEnMax="2.061e7" EnUnits="eV"/>
0 0 0 0 — <myStamp>
EXFOR-Web-Covariance-Recipe, V.Zerkin, JAEA-NDS, 2012-03-19.
</myStamp>

</CovRecipe>



Options, parameters -

Grouping. Gaps (empty fields in EXFOR).

If dimension of the final matrix > 100 x 100 User defines how to fill in existing gaps
Statistical uncertainties: ~smaller (square average) (current version: constant)

Systematic uncertainties: ~the same (average) _

Total uncertainties: recalculated from sys. and stat. Energy intervals.

Can be used if experiment had different conditions for
the different energy intervals (e.g. different samples
were used on the different energy intervals )

Types of correlations [see ENDF Manual, GMA doc]
SERC: Short Energy Range Correlations
Applicable for uncorrelated data
Example: statistical uncertainties
LERC: Long Energy Range Correlations
Applicable for fully-correlated data
Example: uncertainties in the determination of mass of the sample
MERC: Medium Energy Range Correlations
Example: uncertainties in detector efficiency
Parameters:
1) correlation length energy range of which correlations between data in two energy points disappear
2) scale (Log/Lin):
Log. scale for energy correlations is more common for the time of flight measurements;
Linear scale - for discrete energy source measurements [V.Pronyaev]

Correlation coefficients: aji(E,Ej)

Uncorrelated Fully-correlated Partially-correlated

SERC (Short Energy Range) LERC (Long Energy Range) MERC (Medium Energy Range) FraCtlonaI Covarlance matrlx COV[';J] = a[laj] * Err[l] * Err[l]
om0 0 o 0 o : - Bl 1. 0 0 0 SERC: a[i,il=1; a[i,j]=0 (i#)
£.7 .4 LERC:  ali,j]=1
MERC: a[i,j]=a(Ei,Ej,scale,length)
a[i,j] — coefficient of corrélation between data at energies E[i] and E[j]
Err[i] — relative uncertainty of given type for given energy Ef[i]

'
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Examples of MERC parameters

/Scale=Log; Full energy range (eV)=1e-5..20e6; Correlation-length=0.05

EXFOR 41487811, 28087 A.B.Laptev,et.al. Pu-248(n,f),.sig Method=TOF EXFOR 41487811, 2007 A.B.Laptev,et.al. Pu-248(n.f),.sig Method=-TOF
H4Cou: Scale=log, Range(eU)=le-5..28e6; Correlation-length=8.85 ®K4Cou: Scale=log, Range(eU)=le-5..28e6; Correlation-length=8.85
1 10 1] 100 200
200 ! 200
150 —150
-~ -
2 =
i 2
- o]
o ]
& &
g a 100 —100
=] Levels E
1
,: 8.9 ':
] a.8 a
= 8.5 =
o 8.2 H
z le-5 S so s0
a
-1a-5
-8.2
-8.5
-6.8
-8.9
-1 3} } o
1 10 10= o 100 200
Incident Energy (Mel) Incident Energy (Mel)

\

/
a . . )
Scale=Lin; Full energy range (eV)=1e-5..20e6; Correlation-length=0.3

EXFOR 41487811, 2687 A.B.Laptev,et.al. Pu-248(n.f),.sig Method=T0OF T EXFOR 41487811, 2087 A.B.Laptev.et.al. Pu-248(n.f),.sig Method=TOF T
#4Cou: Scale=lin, Range(eUl=le-5..28e6; Correlation-length=8.3 ¥4Cov: Scale=lin, Range(eV)=le-5..28e6; Correlation-length=8.3
1 10 o 10 20 30
) 30 . S S

~ 10 10 -~
?‘ =>
2 2 =20 20
o] + -
- 4
S 7
; 3

o
-
5 Leuvels E Levels
-
B £
= @
= =10 10
o i
H E
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Summary. Web Tool for constructing a cov
from EXFOR uncertainties

1. Using partial uncertainties (or own assumptions) user defines types of their
correlations and calculate full correlation matrix

2. The tools provides two default algorithms based on EXFOR definitions of types of
uncertainties (generalized in C5), and offers interactive procedure to build more precise
matrix using components, offers Web plotting of full matrix and all components, output
to ENDF and EXFOR formats; user can store “recipe” and re-use it

3. Such tools can be the only way to construct covariance matrices for old data

—_ 1 L a1 e f -
- =20 e E == - Z 20 T o
Defa u It 1 = .- != ! | Levels Defa u It 2 = u Levels
13‘: A a ég & i hes
Em . ol . MiF o %w .' = :'.-'"'f:éf 2
=R - g — LU g i
E T T T T T T T T T -
10 Incidentzlg'lergl'.?tl‘\«"le\"] 2 Incident Energy (MeV)
EBUS4M§L;‘ Erg—T,% g){;i)ginal matrix,% Er;—T,% Eggstructed nlmjtrix,% 5[]5%_!1&! E.rg-T,% g]{;:)gmal matr% E_rgT‘% 538St:g;f:ig?;rflf);‘fncpw%
g o 2w T 1ng, green: difference> 20% 9.15 57 35100 57 43100
1333 a6 rani00 Yo 5480100 1333 46 3742100 4.6 3239100
eyt e e 161 46 384353 100 4.6 283258100
1916 44 2045578100 aa obesn sa 100 17.16 44 404557 58 100 44 30335476100
17.9 44 414557 5984 100 44 6168808590100 179 44 414557 59 84100 44 31345073 84100
19.36 82 212420 313939100 82 4146545760 61100 19.36 8.2 2124303139 39100 82 2023274249 54100
19.95 5.8 30344445 585951100 5.8 6269818691 9362 100 1995 5.8 3034444558 5951 100 5.8 3135419707759 100
2061 88  2022293040423965100 8.8 495464 68 72 7349 74 100 2061 88  2022293040423965100 8.8 24273243 51574470100
. —— . Correlation matrices: experimental (left) and constructed using C5
Correlation matrlcqs. experimental rep_or’_[ed b}.] authors (left) uncertainties split to fully- and MERC-correlated uncertainties with default
and constructed using only C5 uncertainties (right) parameters (right)
—_ 1 i " L 1 i " i " L
> 20+ i T § — | En, MeV  Err-T,% Original matrix,% Err-T,% Constructed matrix, %
Recipe = : LIRS [ M | levels | 834 6.5 100 6.4 100
P =~ mimi s il om 9.15 57 35100 5.6 35100
f iy W] . | Il . | ‘ 0.9 13.33 4.6 37 42 100 45 3742100
rom 2 RN i 08 | 161 4.6 384353100 4.5 384353100
h = 1 1 gg 17.16 4.4 404557 58 100 4.3 4045 5758 100
authors 5 404 1 | Ho 17.9 4.4 41455759 84 100 43 4145575984 100
S| HHHHIH - 19.36 8.2 21243031 39 39 100 8.1 21243031 39 39 100
£ ld H 26 10‘ T Zd 19.95 5.8 30 34 44 45 58 59 51 100 5.7 3034 4445 58 5951 100
20.61 8.8 2022 29 30 40 42 39 65 100 88 2022293040423966 100

Incident Energy (MeV)
Experimental (left) and constructed correlation matrices using full “recipe” provided by the authors (right).




Calling non-interactive soft

M| 4| EXFOR Request #27001/172
Output Data

Format Data (5ize)

EXFOR Interpreted | X4+ (32Kb) Generate: X4+ XML:: v1: Xd.xoml X4.html w2: Xd.cml X4, html
ExXFOR Qutput ¥40ut X40ut.xml X4Comp Test: CE[ C5Misee:[doc]

EXFOR Original EXFOR (22Kb) zip (6Kb) =

Bibliography html (3Kb) BibTeX (1Kb)

C5 = C4 + ErrSys + ErrStat
C5M = C5 + correlation matrix

HOOVRERIRNCE 2 Generated

FCOMMENT Default?. EXFOR software wer.2012/05/17, by V.Zerkinfiaea.org (IAEL-NDS)

i+ 1) If conly tetal uncertainties are given, assume uncertainties: statistical/systematic=50,/50.

i+ 2) Statistical uncertainties ara added to full covariance matrix as uncorrelated components

22 3) Total systematic uncertainties are split to (50/50) and added as fully correlated and MERC-correlated components
FALGORITHM 2 1 10a0. 50. 50. i} 2340000.0 2.061E7 0.5

i+ Type Groupping Stat.3ERC Syat.LERC Syat .MERC Log/Lin En-Min En-Max Length
HCOVARDRTR 1 9 9

fEnMin (V) EnMax {eV) Data(b) Std.dev. (%) Correlaticna(%)

fm————————— P F—————————— F—————————— »—-—-Values: zeparated by space; line length: unlimited....

1340000, 2340000. 0.0963 6.3 140

1150000, 9150000. 0.leza 5.7 91 100

.. 333E7 1.333E7 0.2413 4.6 58 64 100

.. 61E7 1.61E7 0.1524 4.6 48 48 75 100

.. T16E7 1.716E7 0.1161 4.4 48 48 66 87 100

. T9ET 1.79E7 0.1057 4.4 43 48 &0 81 88 100

. 936E7 1.936E7 0.08495 g.2 49 49 50 71 79 84 100

.. 995E7 1.993E7 0.1021 3.8 43 45 49 &6 74 TS 83 100

'.061E7 2.08lE7 0.07749 8.8 49 49 49 g2 70 75 &% 43 100

i COVARDATR

¢/ COVARIANCE




Uploading systems fo
nuclear data professionals




Processing user’s data on Web-

Oriented to nuclear data professionals producing nuclear

Modern definition: “Cloud computing” / “SaaS” = Software as a Service
Other types of cloud computing: laaS (Infrastructure as a Service: disk space) and PaaS (Platform as a Servic

Structure and basic ideas

Web Server
m request

Web-Applications J‘ . ) 5| User

data, plots,...
3
Files
/ « Data: from database
Programs

+ user’s data
. \ .exe /

Beyond traditional Nuclear Data Services we can
offer Nuclear Data Software as a Service oriented
to the nuclear data compilers and evaluators

Send my data |

+ data from another Web-Server

User’s
<—| (data J » Software: Web database retrieval,
calculations, reformatting, presentation
+ checking, processing, integrated codes
+ all run on Web (not just a repository)

» User’s data can be processed together
with data from databases




NDS Web server applic

MyPlot Plotting with Web-ZVView (2009)

MyEXFOR Uploading System for /EXFOR compilers/ (2010)
ZCHEX, ZORDER, XTRACT, X4TOC4; Web-EXFOR

MyENDF Uploading System (2010-2015)
CHECKR, FIZCON, STANEF, PSYCHE, INTER, PREPRO, ENDVER, FUDGE, GRUCON, Web-EXFOR-ENDF

MyENSDF Uploading System (2011-2015)

FMTCHK, chk_ENSDF, PREPRO, XPQCHK, ALPHAD, GTOL, Brlcc, BriccMixing, GABS, LOGFT,
PANDORA, RADLST, RULER, NDSPUB

EMPIRE-3.1 Web Interface to Empire-3.1 /test-version/ (2013)

MyX4Data  Uploading experimental data as text to EXFOR system for constructing
covariance matrices, plotting, inverse reaction calculations, etc. (2015)

exp. data

UpIoadingUpIoading

ENDE Retriev % Retrieval
Database

al
Database 1\
Retrieval

Web
Empire ENDE

ENSDF <— Uploading
Uploading systems

NSR ENSDF <— Traditional
Database Database service




Integrating Web sys

Web Empire functions (today):
Input e Running: MVENDE functi .
para- e Empire-3.1 Y _ unc 'Ons:
meters e Formatting e Running on ENDF file:
e Add resonances e Checking and verification codes
e File management (view, sort, delete) * Re-formatting
« Send ENDF file to MyENDF - | Endf2gnd (Fudge, LLNL)
e Prepro-2015
e GRUCON, etc.
User e File management (view, sort, delete)
\ e Send ENDF file to ENDF-Retrieval
EXFOR Requost: Z19/1, 2013 Dect 06125143 l

ENDF Retrieval:
e Search in database | ‘]
e Display, plot

e Send request to EXFOR-Retrieval

EXFOR Retrieval:

;m—- - e Search in database ﬂ

e Select and renormalize data
B T T e Display, plot

Incident Energu (Mel)
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MyPlot: myplot.ht

Plot my data on Web

Uploading data for interactive plotting by Web-ZVWiew
by V.Zerkin, IAEA-NDS, 2009-2015

Submit | Reset |
™ 1) zvD file: Browse... | Mo file selected.
™ 2) zvD file: Browse... | Mo file selected.
+| Examples/Help
v ~-| 3) Array ¥(X) [example]
X Y AY AX -| Graph Parameters
15 1.3% 0.096 | Draving: — s =
. A - |~ a |5|:a'l'ter IFlII. MNone
23 0.506 0.037 — Symboli| CGirde ~| Color: Blue -
25 0.508 0.037 _ | =l
25 0.08EE  0.0057 Line: sgiid - ThIEkHES:E
45 0.031€ 0.004 ' rrar=rit
Hultiply}(:ll | ¥ |1 |

Label: 1373,A.1 Tutubalin |

M | 4) Array ¥(x)

X b AY AX -| Graph Parametars

180 0.001807% 2| Dbravinag: = —
175647 0.0036046 = gilnes  |Fillz.... |
173.54 0.005082% Sl_.rrnbul: Color:| Green |
173.549 0.005448% )
171.€28 0.0075348 _| I-II'IE=| Sclid ;l Thrcknas:la
171.163 0.0080453 - . )
170.032 0.009363 Ermrs' E'TDPF'”’

Multiply x:|1 | ¥ |1 |

Label: ENDF/E-VILO |




. || Sends data to Web-Z\/View
Suomit - Web-2V

Welcome to Web-ZVView! w12

Fe-54(n.el) Ei=14.7Mol -] Select data for plotting [all] [none]
[va 1) 1373.A.1.Tutubalin
0 50 100 150
o T T T T T T T T T T T T T T T T T T T = I?l 2} EN:DF."E"‘H’II-U
5 - -5 e e e e
I i 4™ 2) Us= my data [=xampl=]
1 E 3 1
0.5 | Ho.5
‘; I -
g 0.2 F -0.2
il | e -10-1
g 5 z
5 5=072 - - 5eip—2
-] [ g
2ulD—2 | 4 2xin-2
1072 | - 10-%
S%10-3 - +5*10-3
Z#lD~F 4 2x1D—3
L e e L el o e e S
50 100 150
fAingle (deg)

. Log: xﬂx[ﬁlsmc ®x] x| anum—'mngé‘)(‘r'|x1 ¥ f:raafm{ammsa:ﬂ =< Grid: w[ | "u'[Hr ¢ Txt Bmd |PL] Print]
Shift ;Egem-aﬂu_[ﬂu | splitio [1ixy:2iy Plot data or ratio: 30 [Didsta; Lirstio to datsset-1; 2iratio to 2-nd, =tc.
Data for platting: ZVD (5Kb), send to ZVView; download ZWView; upload and plot your ZVD file

I_Laﬂend rﬁnihruﬁ r‘quuﬂF PostSoript| Manual options:[<] ﬁhphqad:.cawfpm:;




Input ENDF section of MF33

™ 1) zvp fite: Browse .. |Nﬂﬁese{ected.
™ 23 zup file: Browse. | Mo file selected.

Correlations of Heutron Cross Sections

N + 2] Array ¥{X) [example]
i + 4] Array Y(X]
] | +| 5] Array Y(X)

] | +| B) Matrix Z(X.¥)] Dimension: ¥:13 ¥:13 Z2:169 [exampls]

| | 4+ 7 Matrize Z{X,¥) Dimension: X:31 ¥i31 21496 [axample]

v | 8] Matrix from ENDR/MF2E  [example]

3.307400+4 7.3ZARS0+1 o i q 1332733 2 1 |al -] Graph Parameters
000000040 0.00000040 a 2 i 1332233 2 2 Niew Foll __'r_[
0.000000+0 0.0000004+0 1 5 4g& a133zzaa 2 3 —— -
1_000000-5 5.000000+3 7.000000+3 1.000000+4 2.000000+4 4. 000000+4332233 2 F! Color:| Brown :J
7.00000044 100000045 2.00000045 4.00000045 £.00000045 5.000000+45332233 2 5 st
1.000000+€ 1_200000+€ 1.5000004€ 1._700000+€ 2.000000+€ 2_500000+€332233 2 £ 2 sty

3.000000+E 4.0000004€ 5.00000046 &€. 00000046 7.000000+€ 6._000000+6332233 2 7 _ﬂ MT o

2. 000000+€ 1.000000+7 1.200000+7 1.400000+7 1.600000+7 1.800000+7332233 2 A _

.| + 9] Matrix from EMDFR/MF22  [example] [example] [example]

u +| 10) Matrix from ENDF/MF23: upload your local ENDF fil=

Set default plotting parameters: y(x): CS DA DE DAE  z(x.y): COV/SIG
-| Common Plotting Parameters

Title E'CDFFE'EIﬁDnE of Neutron Cross Ssctions |

x'axig.i”fﬁ?{"'ﬁﬁ”‘ffﬂ!‘f :'& Scale: Fuu_t_a_w_-_[
Y-axis !ncﬂent Energy b et P.utc:;_v_l‘
Xeunits 1, (1) =
Y-units |16, (Mev) L

view 300 - |

Style [njoy - |




Input link to Web address

v jEr]I Matrix from ENDF/MF33 [example] [example] [example]

http://t2 . lanl gov/nias/fdata/data/ENDFBE-VII_ l-neutron/cd,/15:2

Remaote file; http://t2.lanl.gov/nis/data/data/ENDFB-VIL. 1-neutron/Gd/152 filter MT=102
Additional plot: Uncertanties
Additional plot: Cross Sections

Welcome to Web-ZVView! #1268

Correlations of Heutron Cross Sections j Select data for plotting [all] [none]
[Wr1l) Gd-152 MT102:gamma

|j|_ 2] Use my data [example]

See; plotted data (92Kb) outixd, T,F.e6

1.0
] Levels
l].5: 1
] 8.8
2l 8.6
l]: 8.3
i 8.2
= = a.1
l]ﬁ_,f- b
] -8.1
_ E i
1.0+ — -0.3
iy —B.6
i .8




Uploading ENDF file for checking, plo

MyENDF: integrated Web-tool for evaluators

by V.Zerkin, IAEA-NDS, 2010-2015, ver.2015-06-19

Upload your ENDF data file, run remotely ENDF utilities, plot and compare your data with EXFOR and ENDF databases

Checkr, Fizcon, Stanef, Psyche, Inter, Prepro, Endver, EXFOR-ENDF-ZVView, Grucon

¥ submit in new Window

ENDF, e.0.: text| Web: txt| e8| bSstd] zip| cGI| fip| B7.1: 241pu| %Fe| 150 238U | Fe| H,0| 178Lu| 18|

This is my ENDF data | _ ¥ g g il
7.313702+4 1.55274E+2 q g 34 107925 1451 1
0.0 0.0 a a a g§7925 1451 2
1.00000E+0 3_00000E+7 q a 14 20027925 1451 3
3.00000E+2 0.0 1 a 202 §7925 1451 1
79-Au-197 |LANL/IDE |EVAL-JANS4 D.C.YOUNG, VOMACH ET AL |7929 1451 5
DIST-Febz004 75925 1451 g
-———IRDF-Z00Z MATERIAT, 7925 |7925 1451 7
—-———_INCIDENT NEUTRON DATA 7925 1451 g
—————— ENDF-& FODMAT |7929 1451 E
++w+++wbwqw+++waw+w+a.!+waw+w+++wa:w+w+-++wuw+-¢1+-&+waw+w+-&qwaw+w+++wau§7925 1451 lﬂ
79-AU-157 LANL EVAL-JANS4 P_G.YOUNG |7925 1451 11
LZ-10069-BR DIST-SEFS1 REV1-JULSL | 13530125 7925 1451 12
————ENDF/B-VI MATERIAL 7925 REVISION 1 7325 1451 13
++w+++wbwqw+++waw+w+4+waw+w+++wqw+w+w+wa.-u.-a.--ua.-a.a-wa.-wa.-wa.-i.qwa.-wa.-wd.--a.-a.wa-u.i?gzg 1451 ld
«wwwi-kwwwwviwi-kwwwmm F,Dg. EPECIHL P‘D’RP{}S’E FILE#*###*‘WWW*###WWW*‘TSEE: 1451 15

|DOSIMETRY ' ' _ 7925 1451 18 x|
*wwwwwu.-u.-a.-u.-u;a--u.-1.-u.-u.-d.-u.-u.--w--w-d.iwwd.-wwwwwwwi!u.-u.-u.-ww-u.--u.-4.-u.-u.-i-u.-1.-wwi-wwwwwqwi-wwwwwww*ui?gzﬂ 1451 1'3

31|




Uploading EXFOR /tools for compi

Web tool for EXFOR compilers
Uploading EXFOR files for checking and comparison with central database
by V.Zerkin, IAEA-NDS, 2009-2015, ver.2015-09-17

Useful links:

Submit | Reset | ™ show details ™ Submit in new Window -Tﬁ#&%:iéﬁﬁﬂ
Your N3 “"E'-l‘l.l'ih:mr -EXFOR-Web

ﬁEEFﬁErHap

Your EXFOR File: Browse... | No file selected. -myPlot
-myEndf

EXFOR text below. + Examples text| links: txt| x4| 77| zip| CGI| covariance: 1| 2| 3| 4] 5] JJ -myEnsdf

ENTRY 32519 950627 o

SUBENT 22619001 950627 -wdref1®

BIB 10 25

IITLE Fast neutron excitation curve of Al, Ti, WV, In and

I nmuclides
AUTHOR {LTU HANLIN, WANG DAHAT, CUI YUNFENG, HUANG JIANZHOU,

ZHAD WEMEOMEZ, FAN PEICUO, HIA ¥IJUM, CHEN BAOLIN,
M2 HOMECHZNGE, LI JIZHOO)

BREFERENCE (J,C5T_ %, [Z),113_ 75058)

INSTITUTE  {3CEEREDR)

FACTLITY (V=) 2.5 MeW Van De Graaff.

(CYCLO) The wariakle energy cyclotron.
{CCH)

INC-SCURCE (D-D) The awverage energy 1.35 and 1_.80 MeW deutercn
beam from the Van De Graaff bombkarding & D-Ti target
to generate 4.5 and 5.0 MeVW neutrons.

The deuteron beam of 3.7 and 5.03 MeV from the cyclo- ;:J
tron bombarding the aclid Ti-D target {(thickneas=2 .04




Uploading your experim
http://www-nds.iaea.org/exfor/x

. International Atomic Energy Agency ’ IAEA.aig [\NDE Wabout Us | Mirrors; India | 3razil

Nuclear Data Services :‘\F(\ setrcr -

Provided: by the Nuclear Data Section

Web tools for plotting user's data

Login: |
Password: |

Input data to Web EXFOR system

Uploading experimental data for interactive construction of covariance matrix
by V.Zerkin, IAEA-NDS, 2015, ver-2015-10-23

Submit | Heset |
Author: |
Reaction: 2]
Method: | 2]

-| Data Examples: [1] [2] [3] [4] [5]
+| Diata description
bls v LAy . . . input vour data below (copy/paste) . . .

Submit | Heset
W' submit in new Window

Web Programming: Viktor Zerkin, NDS, International Atomic Energy Agency (V. Zerkin@izea.org)
Last updated: 10/23/2015 19:29:19




Input your data to ti

_Submit | _Reset |

C.Sage, atal
95-AM-24T(MN,2N)95-AM-240,. 851G H
2

EN - | |DATA | |ERRTOT _«| MONT-ERR «| ERR-1 __ ~| ERR2  ~||ERR7 _ «| ERR8 _ =| ERR3 .+
MeV =] mb -] percent = | percent = | percent = |  percent -|  percent |  percent | percent -
Table = | |Table =| | Table - Table - | Table = | Table = | Table = | Table = | Const = |
B I B S

. input your data below (copy/paste) . . .

8.5 1.% 5 1 -5 .3
5.7 1.5 4 1 -8 .3
4.8 1.8 Z.5 1 .4 -]
4.8 2 2.1 1 .e =]
4.4 Z 1.5 1 .8 .3
4.4 2.2 1.3
g.2 3.1 g.3
5.8 4.1 1.4
8.8 5.4 5.7




Experimentalist Compiler User

Input your experimental data Input EXFOR file Input criteria for search

| ! d

EXFOR file ™% Uploading EXFOR Request

! !

EXFOR Search

{

Retrieve Plotting ™ ENDF Retrieval

M
v
Produce: C4, C5, C5M, / \ /

——— Plotting + evaluated data

XM L, X4i, X4+, etc- Re_normahzat'on 0.3 __ . JENDL-4.8: AM-Z41(H,2N)AN-248
. -+ 2815 Sage
. . . T i

Constructing Calculation of inverse g
. . 5 0.2 —
covariance reaction cross .t
matrices sections A

@ r =]
E 0.1+
Plotting Save/restore recipe.xml i

=
T S S S S S S S S H S R S NS
10 15 20 25
Incident Energuy (Mel)

0 #ENDF Am-241 MT16:2n ., . . .
Z(10x10): Zi; = Cor(ax;,0v;) 100 <?xml version= 1.0" encoding="UTF-8" 7>
= ® (Mev) - <CovReC|pg DatasetlD="Z0001002" Created="2015-10-23 20:35:25" Software="Web-tool:2012.03.16">
s Y (MeV)|8.34 [9.15 |13.33]16.1 |17.16]17.9 |19.36]19.9520.61[20.61|j <Subent id="Z0001002" x4upd="20151023" /=
£ 8.34__ |100|25.36|41.7238.39|37.26(36.52|35.13| 34.6_|34.03(34.03| 2 <Reacode code="95-AM-241(N,2N)95-AM-240,,SIG" /=
g .15 |48.36]/200 [43.36|40.03[35.9 [38.15(36.77] 36.24]|35.67|35.67] 2 <defineErr name="Statistical" type="C5" cmd="Setup" src="Total" koeff="0.5" /=
a0 Lis 13.33 |41.72|43.36(100 |[46.67[45.54|44.5 |43.41|42.58(42.31[42.31|3 zdefineErr name="myErr-1" type="myErr’ cmd="Setup" src="Systematic" koeff="0.5" />
é Levels 16.1 38.39|40.03|46.67/100 |43.37|48.13|46.74| 46.22| 45.64|45.64| 4 <defineErr name="myErr-2" type="myErr’' cmd="Setup" src="Systematic" koeff="0.5" />
H : 17.16 |37.26/38.9 |45.54/48.87|100 |45.25(47.87|47.34/46.77(46.77|5 <addCovarFraction errName="Statistical" errType="C5" corrType="SERC" fracType="Uncorrelated" />
175  |36.52|38.15/44.8 |48.13/49.35[100 |45.62/48.05|47.51]47.51|6 <addCovarFraction errName="myErr-1" errType="myErr" corrType="LERC" fracType="Fully-correlated" /
19.36 |35.13|36.77| 43.41)46.74| 47.67|48.62/100 |43.47/48.5 |48.3 |7 <addCovarFraction errName="myErr-2" erType="myErr" corrType="MERC" fracType="MERC-correlated"
07 e 19.95 |34.6 |36.24)42.88/46.22/47.34/48.09/49.47/100 | 45.4349.43|8 MercType="Log" MercInterval="0.05" MercEnMin="1e-5" MercEnMax="2e7" EnUnits="eV" /=
20.61 |34.03|35.67]42.31/45.64|46.77]47.51/48.9 |49.43]100 |49.43|9 <myStamp>=EXFOR-Web-Covariance-Recipe, V.Zerkin, IAEA-NDS, 2012-03-19.</myStamp>
20.61 |34.03|35.67|42.31|45.64(46.77|47.51/48.9 |49.43(49.43(100 |10 .
B it ety & il |2 [3 [« [5s |6 [7 (8 [o 110 </CovRecipe>




Thank you.

e with proper acknowledgement of the IAEA and author.



