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ENSDF code development and modernization at FRIB

FRIB

&

To streamline and automate evaluation process, ensure evaluation quality and improve evaluation efficiency

e McMaster-MSU Java-NDS (constantly improved)

ENSD
Jformat

* ConsistencyCheck qJA* (add format and keynumber check) v BT A
e KeynumberCheck (included in ConsistencyCheck) g
eJava-RULER 4JE* (improved B(XL) calculator tool) Vakdation

* KeynumberCheck
* FormatCheck

e Excel2ENSDF ‘ﬂﬁu‘ (improved operations on records)
e AME-NUBASE viewer 11?3@‘ (improved calculator tool using AME)
® GLSC(Gamma to Level Scheme Computation: GTOL+GABS) ﬂ?@( output with new E(level), %IB, %IG for decay)
e RadiationReport (L0GFT+rRADLIST) WH added calculators for logft from feeding or vice-versa)
*AlphaHF (ALPHAD+RadD)

e FormatCheck ﬂ(ﬁﬂ" (same checking function is also included in ConsistencyCheck)
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Setup of an ENSDF mass-chain evaluation

s 263 coverold =\ Step 1: download all A=63 datasets from ENSDF database as A63.old
| Cub3 Step 2: load A63.0ld into Java-NDS
Nig3 et Step 3: choose a directory for A63 evaluation folder
762 old ==+ | Ni63_62ni_d_p_pol_d_p.old
Cobl | Ni63_48ca_18c_3ng.old Cutput path:  H:worklevaluation\ENSDF\check l Browse
o | Ni63_62ni_d_pg.old
Fed3 | Ni§3_64ni_3he_a.old Step 4: right-click on a blank area and click “setup evaluation folder”
Tie3 | Mif3_64ni_d_t_pol_d_t.old .
A3 S in the popup
Gab3 | N?EB_E-#nl_p_d_las.Dld Load ENSDF File J Create POF
Mn&3 - Ni63_65cu_d_a.old Create PDF with auxiliary files
— - Nig3_adopted.old l Create LaTeX File J Split and Save datasets
| Mi63_beta_decay.cld - P——
V63 63 Repeat for ) Setup evaluation folder
| Mig3_ng_pol_n_g_E_th.cld q - Global S-E'tllllﬂﬁ
Gebl | Nif3_26mg_48ca_2a3ng_xundl-3xund XUNDL datasets
Ash3 | MiB3_62ni_d_p_a_3he_xundl-1.xund| . ] ] . ] o .
| Ni63_63ni_momm1_xundl-5.xund| Or, simply split the whole mass chain to files of individual datasets in
Seb3 . .
| Mig3_8dni_p_d_3he_a_xundl-2xundl one folder
| MiB3_ng_resonances_xundl-4.xundl Create PDF
| Mif3_u_p_x_is_radius_xundl-Gxundl Create PDF with auxiliary files
\ / Split and Save datasets
Automatic setup of evaluation folders and datasets Setup evaluation folder
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Compilation: converting tabulated data to ENSDF
Compilation

Step 1: scan data tables in a paper using
a commercial OCR like . or a free OCR like

Save data into a Excel p ﬁ
file ABBYY
FineReader

Step 2: edit and format the Excel table Tabula

(rename column) for Excel2ENSDF to read

EF(keV) | B, (keV) | 1= I : Rpco wum |Bg2yan | EA/MA Data table in the
7087 (1) | 7087 (1) | 27 = 07 |100.0 (5.2)|1.02 (10)" 012,{1; - E2
i N ol pdf of a paper
13014 (2) | 682.4 (3) | 2+ — 2% | 9.28 (47) |0.96 (11)"|-0.07 (3)| 2.5 |M1+E2
1301.28(5) | 2+ = 0+ | 0.12 (3) . .
14835 (2) | 7748 (1) | 47 2% | 847 (86) | 0.98 (9)F | 0.14 (1) B2 Excel table ready
17046 (2) | 310.0 (3) | 37 =47 | 0.91 (13) | 0.63 (8)" | 0.09 (5) | 3.0 |M1+E2 )
for conversion
OCR & A B c | D E F G H | J K L
1 JEL EG JPl_JF R DCO  POL MR MUL GFLAG LFLAG BAND
2 [7087(1) 7087(1) 2+ 0+ 100.0(52) 1.02(10) 012 (1) E2 A M
reformat 3 (13914 (2) 6824 (3) 2+ 2+ 928(47) 096(11) 0.07(3) 25 Mi+E2 B R
4| 13912(5) 2+ 0+ 012(3) | R
5 1483.5(2) 7748(1) 4+ 2+ 847(86) 0.98(9) 0.14(1) E2 B M
6 |17946(2) 3109(3) 3+ 4+ 091(13) 063(8) 009(5) 30 MI+E2 B U
7] 4031(3) 3+ 2+ 078(8) 056(8) 0.16(9) M1+E2 B U
B 1086.1(2) 3+ 2+ 411(42) 082(10) 004(2) 029 Mi+E2 B u

Step 3: load the Excel table into the Excel2ZENSDF

dataset (e.g., adopted from ENSDF) for level matching

Step 5: convert it to an ENSDF-format dataset file
default output: output.ens
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Step 4: if E(level) are not given, load a reference — |

Cpen file

Excel to ENSD!

Convert

set deltak G for matching:

Right-click

on “Open”

Cpen a reference dataset for matching and placing gammas
in input Excel file with no levels being given
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Compilation: editing/merging ENSDF data with Excel
Compilation

ExceIZENSDF also reads an ENSDF T2 . HELD FIXED IN LEAST-SQUARES ADJUSTMENT A 5 c o e F s u | ) K
. — i EL Lopi LFLAG BAND CL ELI J ELF JE EG RI
dataset and converts it to an Excel 57.22 572. E J5fom Adopted Levels. _
1291.93(10) __ 9/2+ E E 1291.93(10) 92+ '87.22 512- 1204.7(1)
t bl 2183.46(14) 112+ E E 2183.46(14)  11/2=  1291.93(10) 972+ 891.5(1) _ 93.6(28)
aple 281359(17) 1312+ E E 281359(17) 1302+ 2183.46(14) 1102+ 630.1(1)  100.0(34)
ENSDF to Excel 2813.59(17) 132+ 1291.93(10)  9/2+ 1521.9(4)  40.0(23)
3650.41(19)  15/2+ E E 3650.41(19) 1502+ 2813.50(17)  13/2+ 836.8(1)  71.1(27)
365041(19)  15/2+  218346(14) 112+ 1467.6(3) 23.7(27)
1323.25(21) 1702+ E E 4323.25(21) 1702~ 3650.41(19) 1502+ 672.8(1)  60.5(25)
4323.25(21)  1T/2+ 2813.59(17) 1302+ 1510.8(3) 24.8(18)
JUSt |Oad the ENSDF dataset and 1569.17(23)  15/2+ 4569.17(23) 1502+ 3650.41(19)  15/2+ 919.9(2)  26.3(12)
. . . . . 4569.17(23)  15/2+ 2B13.59(17)  13/2+ 1755.42) |37.5(12)
4569.17(23)  15/2+  2183.46(14)  11/2+ 2385.7(5)  4.4(12)
It WI” aUtomatlcally recognlze It. 4870.8(5) 1712+ B B 4870.8(6) 17i2+ _ 2813.59(17) 1312+ 2058.3(4) _ 11.1(16)
5290.36(29)  (17/2+) c C J5967g(1q/5290.36(29) __ (17/2+) 4323.25(21) _ 17i2~ 967.1(2) _ 16.1(31)
5539.20(25)  19/2+ 5539.20(25) 1972+ 4569.17(23)  15/2+ 969.7(3)  19.9(18)
5T 2UlZn] [ L s LT SN 1743 (Rigiti ] v IS N |
[ 'DDEF‘I ﬁIE ] Header | Data | Data_by gamma Data_by_band Intensity_Matrix Gamma_Feedings Band_only_ascending
label after an
EMSDF to Excel . . .
ENSDF is loaded O Extracts ENSDF data into tabulated data for different uses

l Convert J

O Enables side-by-side (column) comparison and check for values of different
Default output: output.xls datasets, e.g., gamma-ray energies, intensities

* Includes everything from the dataset: . N .
data values and comments L Enables flexible and fast data editing with Excel,

«  Can be converted back (~100%) to the e.g., to remove (add) values of a record, simply delete (insert) its column in Excel
original ENSDF dataset then convert the table back to ENSDF
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Evaluation: a least-squares fit to Ey values

GLSC (Gamma To Level Scheme Computation)

computes E(level) based on input Ey values and

uncertainties and it uses assumed uncertainties
if not given.
|£] GTOL settings — x
Set AEy based on Rl range or decimal digits in Ey for empty AEyY
In GLSC main window
. () Rirange (®) Mo. of decimal set AEy
Load files lower Rl upper Rl digits omit Ey (keV)
[ Fun
set AEy 0 U 1.0
1 ] 05
2 ] 0.05
L]
— ® —
[ write AEY in output ENSDF ("] ignare all Ey without AEY
D remaove AE(level) from fit in output where no AEy at all new
run GTOL | option
@‘ Facility for Rare Isotope Beams
6 U.S. Department of Energy Office of Science | Michigan State University
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Provides an option for auto-adjustment of AEy of poor-fitted (Ey, AEy) pairs

EI auto-adjust AEy of poor-fit Ey to reduce ¥*ndf to less than 20 Max good-fit #sigma: 2

In GLSC main window

L Customized settings of AEy if not explicitly given

O New option for removing AE(level) in the output, if
there is not any full path of (Ey, AEy) pairs
connected to a fixed level (e.g., ground state)

(this is determined by the code)

A simple case: all decaying and feeding gammas has
no AEy
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Evaluation: new E(level), %I, %ly In one output

GLSC also computes Iy normalization, level

. . ) Provides an option for making an output combining E(level) from fitting, computed %l
feedings (%IB) based on I(y+ce) intensity - ne . ining E(level) Hhing Pu oI

(in 1B record or Tl for EC) and %ly (in %IG continuation record) in one run

balances, and %ly for decay datasets.

. . £, ; _
In GLSC main window ] More Settings o x
— . ) - Settings
[z] ignore "3" gamma [z] compare E(level) in report m
Lol MEs - D rearder DPs in report by: EF El EF

D put uncertainty in brackes in repart file

remove AE(level) from fit in output where no AEY at all

[_i'] replace 1B (B-) or TI (EC) with calculated ones in GL3C combined output

[ Run D ignore "?" gamma [z] compare E(gamma) in report

set ARy ] reset™?" ly(min=0) (| print E{fgamma) matrix in report

O One run gets and combines GTOL+GABS results in one output
output file: GLSC_combined.out new option

0 Computed %I is simply from I(y+ce) intensity balance and will
overwrite the existing value and uncertainty. It must be checked
and verified the new value and uncertainty are not unexpected
(e.g., numbers, uncertainty format) before adopting them.

Particularly, g.s. feeding, which might be expected to be obtained

differently.
@‘ Facility for Rare Isotope Beams
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Evaluation: atool to get Ey from level-energy difference

Scenarios when Ey needs to be calculated from
level-energy difference: | oad files V] ignore “8" gamma B InGLSC main window,

Calculate EG from EL (level order) right click “Run” button
set ARy Calculate EG from EL (gamma order) to get the popup

O All E(level) values are precise with uncertainties but Ey
values are rounded numbers. All Ey should be re-
calculated from level-energy difference Output files:

calcEG.rpt: contains all details about each gamma
L Some Ey values are precise with uncertainties and some

are rounded numbers. E(level) can be obtained from a fit
to those precise Ey values. Those rounded Ey values
should be re-calculated from level-energy difference

E2 (+M1})

MI1+E2

GLSC has a tool to calculate Ey with no uncertainty
from level-energy difference between its initial and calcEG.out: a new dataset with new Ey from level-energy difference (only
final level energies if they have uncertainties those Ey values with no uncertainties are overwritten).
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Evaluation: a tool to average values in comments

ConsistencyCheck has a handy tool
for extracting data values in an ENSDF
comment (or any free-format text) and
calculating their average

Merge input files into a single file
Save datasets to individual files
Save datasets to files by nuclide
Create new Adopted Dataset
Create a combined dataset
Clean up input ENSDF files

(/] Convert RI for Adopted
Average values in comments

Open Setup and Merging Tools

Cpen average tool window

—

Cpen 80-column wrapping tool

In ConsistencyCheck main
window, right click a blank area
to get the popup

Facility for Rare Isotope Beams

&

FRIB

frib.msu.edu

|£| Awverage values listed in an averaging comment -

*

G3CU cL Thweighted average of 0.57 ps {I7} from (|a,p|g) by DSAM, 1.9 ps
G3CU2cL {I+6-3} from (|a,pn|g) by DSAM, 0.57 ps {13} from (|g,|g") by nuclear
B3CU3cL resonance fluorescence, 0.52 ps {I+24-17} from (d {+3}He|qg) by DSAM,
B3CU4cL and 0.61 ps {I4} from Coulomb excitation by DSAM. Other. 0.54 ps
B3CU5cL {I+7-6} from B(E2)|"=0.0355 {16}

editable area for adding,
removing, editing,
copying/pasting data
values

| average | | clear | Uncertainty Limit () 25 ® 35 () 99 () other

—————— average T----——

Data points of T record

x (la,plg) by D3EM  0.57(7) weight=10.37%

4 (la,pnlg) by DSEM  1.9({+6-3) weight=0.24%

x {lg 0.57(3) welght=5¢6.44%

4 {d, {+3}Helg) by D5SEM  0.52(+24-17) weight=1.20%

* Coulomb excitation by DSAM 0.61(4) welght=31.752%

Averaging results:

weighted average: 0.585(23) {internal)
0.535(34) {external)
chi**2/(n-1)=2.24% [critical=3.017]
unweighted awverage: 0.83(27)

{of all walues) chi**2/{n-1)=0.35& [critical=3.017]

suggested adopted result: 0.559(4)
{(Weighted-0£-2411)

### weighted average comment:
63CU cL Téweighted average of 0.57 ps {I7} from (la,plg), 1.% ps [I+&-3] from
&3CU2cLh (la,pnlg), 0.57 ps {I3} from (lg,lg"'), 0.52 ps {I+24-17} from

U.S. Department of Energy Office of Science | Michigan State University
640 South Shaw Lane « East Lansing, Ml 48824, USA

O Takes any list of data points

“wn u,n

separated by “,”, “;”, or “and”,
or combination. Each data
point is like,

1.9 ps {I+6-3} or 1.9 ps +6-3

(please let me know if you find a kind
of format that can’t be processed)

O New option to run V.Avelib

and display its results
(not default)

Just right click “average” to get
all results
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Evaluation: a tool to edit and wrap an ENSDF comment

Consistencycheck has a handy tool |£:| Wrap up comment lines to 80-column format — *
for Edltlng and Wrapping a Iong ENSDF €3CU cL EsFrom (p, |g) :E=res where available, which are based on precise Elg data measursed by 1986Del4 (but tl

§3CU2cL authors); others are from a least-sguares fit to |g-ray energies with

Comment to 80_C0|umn fo rmat With u;:zzzz;:ti:snzo;;e;:t:rcs:;::.:eztzixi::o;zt;g-rays or from transfer
ease
Merge input files into a single file editable area d Useful for edltlng a |Ong ENSDF
| Save datasets to individual files | comment without worrying
| Save datasets fo files by nuclide about the 80-column limit
Create new Adopted Dataset (When using a text ed'tor)
i [« J e
Create a combined dataset [ — — — —
wrap lines copy outpu earinpu ear outpu _
R ——— O New 80-column formatted
63CU cL E$From (p, |g) :E=res where available, which are based on precise E| H 1
@ DU”'\I’E” R' fﬂr.ﬁ-dﬂp‘ted 63CU2cL data meal.‘:ur:d by 1%36Deld (but they are not explicitly lfsted by r:..‘:e Comment IS ready to be COpIEd
: £3CU3cL authorsﬁ.: ?r.hers are from a 1east—5ql.1ares fit to |g-ray energies with and pasted back into an ENSDF
ﬁ'ﬂ'EragE 'U'E.'UES in CUmmEﬂtS §3CT4cL unc‘.err.:.alnt:f.es for levels connected wlth.thoae |g rays or from transfer
€3CU5cL reactions if no E|g data, unless otherwise noted. dataset
Open Setup and Merging Tools
Open average tool window
Open 30-column wrapping tool -
In ConsistencyCheck main
window, right click a blank area
to get the popup
@‘ Facility for Rare Isotope Beams
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Evaluation: a tool to calculate a single B(XL)

Java-RULER has a handy tool for
calculating a single B(XL) based on a
part of ENSDF record lines

Update Briccs in output path

Set assumed uncertainties

Set error-propagation limit

Set number of samples for MCEP
Set uncertainty limit for rounding
Open display of MCEP plots

Open calculator of T12 and MR ‘

In Java-RULER main window,
right click a blank area to get
the popup

Java-RULER works on an ENSDF dataset to calculate
B(XL)(W.u.) values and insert them into the output
dataset. This is needed only for the “Adopted Levels,
Gammas” dataset

@ Facility for Rare Isotope Beams

- X

load an ENSDF or copy and paste an ENSDF dataset into the text area below — clear

63CU L 669.724 € 1/2-

§3CUE L XREF=BFGHIJIMNOPCRSTUVWEYZab
§3CU2 L BE2=0.0116 €

63CU cL J5L{pcl 4, {+3}He)=1 from 0+; L-1/2 from analyzing powers

63CU cL Téweighted average of 0.215 ps {I22} from (la,plg) by DS2M, 0.1%¢ p3
§3CU2cL {I7} from (lg,|g") by nuclear resonance fluorescence, and 0.22 ps {I2}
§3CU3cL from Coulomb excitation by DSAM, 0.219 ps [I428} from (4, [+3]Helg) by
§3CU4cL DSEM.

€3CU clL BE2#from Coulomb excitation. Other: 0.00%5 [I34} from (e,e")

0.200 P57

editable area

E3CU0 & 669.35 22 100 MI+EZ 0.106 5
@B T2 (OMR | Uncertainty Limit ® 35 () 99 () ather —

§
€3CU L €€5.724 € 1l/2- 0.200 PS 7
€3CU G €€3.35 22 100 M1+E2 0.10€ s

———>=gammatl-1: EG=€€53 .35 22 BR(%g)=100 BR(%g+%ce)=100 Hult=MI1+EZ MR=0_10€ 5 CC=0 (assumed)

Weisskopf single—particle B(XL) {s.p.) {down) and half-lives Tl/2(s.p.) in secend:

{uncertainties in T1l/2 are from uncertainty in EG)

L B(EL)sp B (ML)sp L T1/2({EL)sp TLl/2 (ML) sp

1 1.020€E-02 1.7310E+00 1 1.424€E-15 14 T.343E-14 7 L/
2 1.48590E-02 2.€124E-01 2 2.828E-10 s 1.4582E-8 24

2 2 _357€E-04 4.13€2E-02 2 2.558E-5 20 0.004412 10

4 3.59455E-05 €.9295E-03 4 38.37 1z 1378 €

* «]1» Use uncertainties from <TAYLOR EXPANSICN> error propagation:

EL=E€5.724
EG=6€69.35 22 BR(%g)=100 BR(%gt%ce)=100 Mult=MI+EZ MR=0.10€ 5 CC=0 (assumed)
Tl/2{g)=2.00E-13 7 (sec) Tl/2 (gtce)=2 .00E-13 7 (sec)
BML{UP)=0.4335 152 BM1 (DOWN)=0_€502 223
BEZ(UP)=0.015€0 15& BE2 (DOWM)=0.02340 233

BHM1W=0.3€31 127 (RUL=3)
BEZW=15.71 157 (RUL=300)

| a ¥

¥ «3= Use uncertainties from <MINIMUM and MAXTMUM= of each wvariable:

S > e

6‘ U.S. Department of Energy Office of Science | Michigan State University
640 South Shaw Lane « East Lansing, Ml 48824, USA
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Copy & paste ENSDF lines of a level
and its gammas to be calculated for

It also has options to calculates T1/2
or MR from measured B(XL)

For calculations based on a B(XL)up
value, the record line of its final level
is also needed

New improvement for extracting
B(XL) values in comments

J. Chen, 2024 NSDD, 15 April 2024, Slide 11



Evaluation: a tool to calculate a single logft (1)

RadiationReport has a new handy

%] Calculate 5 single logft - X O A simple logft calculator for calculating a single logft
tool for calculating a single B(XL) based logft calculator 2 based on parent and daughter level data entered
on a part of ENSDF record lines Uncertainty Style: @ ENSDF () realvalue manually or loaded from an input dataset
" oad parentinfo fom ENSDF | or type below O It can also calculate a beta feeding for a given logft
— value
parent: | 83ZN orA= 63 Z= 30 . A
] O It compares calculated logft with systematics and
. s . . . Eflevel)= |0 J= 3/2- . . .
In‘ RadiationReport main window, right i indicates possible decay types
click a blank area to get the popup Tz~ 3840 5 m v
- — . _ (at lue= | 3366.4 15 keV |£:| Detailed results of logft calculations - =
open simple LOGFT calculator e ) . o . tl —
= B . e u.nc:err.imtles o .resu ts are 12 *sr.y e *:‘
UDEFI LDG'_—I— calculatﬂr fﬂr EN SDF decay mode: () R @ o Barent JPI=3/2-  final-level JPI=3/2- *allowed
147 f_calc“[a‘[e k)gﬂ of a final level Total decay energy =3366.4 15 BR(%)=33.4 € partial Tl/2 (s) =27¢9 20
= oy click here M e w0t D mwmsess s
e = for detalled EC/B+ =0.0466 5 log{EC/B+) =-1.332 5 ECK/B+ =0.04129 17
%l{tﬂtal}: 'W‘ '6—‘ ECE/ (EC+B+) jU.USSE 4 ECL/ (EC+B+) jU.UEMSl 3 EC(Mt+) / (EC+B+) =7.52E-4 a8
reSUItS I(B+) =79.7 § I{EC) =3.71 5
[ calculate logft ] / log{t)  =3.4423 32 log(f0) =1.%602 17
log(fo*t) =5.403 4 f0*c =2.527E5 21
logft= W '4—' detailed/ log(fl't) =6.€425 32 {calculated as lst forbidden unique)
3 el Systematics of logft wvalues (2023TU02):
l calculate branching J SUPERRLLOWED DJ=0 DEI=NO logft=3.17 to 3.53
I5S05SPIN FORBIDDEN DJ=0 DPI=N{ logft=6.66 to 10.92
RadiationReport works on an ENSDF decay dataset For %20 ECIB+ decay to “Cu®® AR TELIER 310 i
to calculate all radiations as well as logft values. Note *+ |ogfi=5.4025(36) I A i
. =6.6425(32) (calculated as 1st Unique) § ) - perevEs zen £=5.90 o 20.08
that the recommended program for adopted logft is T e e o et roseroomy miIvE nre s tevtetie e i7e
BetaSha e. e %|,'.+~,:?g_-g,'53~, Bl(e)=3 T19(48) SECOND-FORBIDDEN NON-UNIQUE DJ=2 DPI=NO logft=10.92 to 14.23
p » \D J e - - ¥4% indicates possible decay type based on calculated logft ]
@‘ Facility for Rare Isotope Beams
6 U.S. Department of Energy Office of Science | Michigan State University
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Evaluation: a tool to calculate a single logft (2)

RadiationReport has a new handy
tool for calculating a single B(XL) based

|| Calculate logft of a dataset —

load an EMSDF or copy and paste an ENSDF dataset into the text area below

X

clear |

on a part of ENSDF record lines

In RadiationReport main window, right
click a blank area to get the popup

open simple LOGFT calculator
open LOGFT calculator for EMSDF

Col 2
63CU §3ZN EC+B+ DECARY 1974KL02, 1971GIZP, 1969B0OLSENSDF 202309
63IN P O 3/2- 35.49 M 5 3366.4 15
63CU L 669.62 4 1/2-
63CU E 7.3 5 0.95 € 5.30 3 8.2 5

editable area

copy/paste here

1. DSID line
2. Parentrecord line
3. Level record line and its decay record line

® Logt (U BR

calculate

Uncertainty Limit (®) 38 () 99 (_) other

clear

RadiationReport works on an ENSDF decay dataset
to calculate all radiations as well as logft values. Note
that the recommended program for adopted logft is
BetaShape.

For €3Zn30 EC/B+ decay to €3Cu2s

€3CU L €€9.€8 4 1/2-
Parent JPI=3/2- final-lewvel JPI=1/2- *allowed*
<old> €3CU E 7.2 5 0.88 € 5.20 2 8.2 5
<new> €3CT E 7.2 5 0.85 € 5.200 +2€-22 8.2 5
Total decay energy =2€3€.7 15 BR{%)=8.2 5 partial Tl/2 (s) =2.52E4
End-of-point (B+) EMRH =1£74.7 15
Rwverage energy(B+) ERV =732.4 a2 ERV/EMR¥=0.43732 €
EC/B+ =0.1315 14 logi{EC/B+) =-0.381 El ECE/B+ =0.l1l€€ €
ECE/ (EC+B+) =0.1030 11 ECL/ (EC+B+) =0.0l12¢ 12 EC{M+) /(ECH+B+) =0.0015€5 21
I(B+) =7.3 E I(EC) =0.385 €
logit) =4.443 27 logif0) =1.3501 13
logi{f0*t) =5.800 +2&-28 £0%¢ =£.3E5 4
logi{fl*t) =€.844 27 {ealculated as lst forbidden unigque)

Systematics of logft wvalues (2023TU0Z):
SUPERRLLOWED DJ=0 DPI=NO
ISOSPIN FORBIDDEN DJ=0 DRI=NO

log£e=3.17
logft=£. ¢

to 3.53
to 10.382
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O Similar to Simple Calculator

O Easier usage by copy/paste
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Evaluation: a tool to calculate a single Hindrance Factor

AlphaHF has a handy tool for
calculating nuclear radius parameter r
or HF for a single alpha-decay branch

|£| Calculate r0 and HF for alpha decay = X
O R
[ Load ENSDF File(s) ] [ userinputro: Uncertainty
Limit (") gg
l Calculate J l rules for non-numerical uncertainty J l simple tool J Q other
Output path: H:workievaluation\ENSDF\check Browse
message

Y% Java program for calculating r0 and HF of alpha decay (update

5/2023) *¥

AlphaHF works on an ENSDF alpha-decay dataset to
calculate nuclear radius parameter r, or Hindrance
factors for all decay branches

Vi
&

FRIB

Facility for Rare Isotope Beams

frib.msu.edu

R, and HF calculator for a decay

*

Uncertainty Style: @ ENSDF () realvalue
a emitter: ar A= =
Te= s |¥
Saa=
Q= keV

?

(" calculatefinterpolate/extrapolate RO |

%Iq(g's'}: per 100 a decay
calculate Rﬂ

RO=

(" calculate HF to a level

Eflevel)= %l =

inputR = m
calculate HF

HF=

U.S. Department of Energy Office of Science | Michigan State University
640 South Shaw Lane « East Lansing, Ml 48824, USA

AlphaHF

] Alternative to ALPHAD for
calculating HF

O Alternative to RadD for calculating
or interpolating/extrapolating r,

J. Chen, 2024 NSDD, 15 April 2024, Slide 14



Evaluation: a tool to extract ce data for BriccMixing

167¥B--G-213.1¢ 4. - 86 aM1

167YB:

Lots of ce data (conversion coefficients, subshell ratios,

etc) are given in comments and evaluators are required 167 SEIg=213.19 {I4}, Iig=86 {I5} (197SVyZY)
' 0 {I4}, Ilg=39 {I2} (1976MeD&)

to run BriccMixing with those data to get mixing ratio

In Excel2ENSDF main window, right 1975VyZY*
19718b04*

H =4.13: (1975VyZY)
167¥8 oG $K:L1:L2:L3=1.23:0.16:120.02:<0.01 (1971Rb04)
Excel2ENSDF has a tool to extract ce data listed in each ce data in the continuation record and comment of 213-keV gamma in the input
individual ggmma comment and continuation record ENSDF dataset
a'nd write the_m In’_co_ an output file in the format of input extracted ce data entries that can be read by BriccMixing
file for the BriccMixing program.
. . . . © ‘E
The output file can be read by the BriccMixing to E1+M2
.. . . . . # NsrEey T
calculate mixing ratio for each gamma listed in the file. - . ICC_summary.rpt
Entry* R
1975VyzZY* R
extract and write ICC by Level ‘ 14‘114;.“:* &
extract and write ICC by Gamma Entry* R
Open tool for operation on Excel column 1375VyZy+ R
Open tool for operation on ENSDF data 1571Rb04* R
Entry* R
R
R

click a blank area to get the popup

ﬁ: Facility for Rare Isotope Beams
6 U.S. Department of Energy Office of Science | Michigan State University
640 South Shaw Lane « East Lansing, Ml 48824, USA J. Chen, 2024 NSDD, 15 April 2024, Slide 15
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Evaluation: batch operations on ENSDF records

Evaluators occasionally encounter situations like:

O Allintensities need to multiply a factor

O All energies need to add a constant or append a text like

II+SNH
All values in A record need to move to B record

All E(gamma) values need to be de-corrected for recoil
energy

Or, more complicated like: all “E(p)” placed in “S” record
need to be converted to E(level)=E(p)*factor+S(p) and
then re-placed in level record

Excel2ENSDF has a
tool to make batch
operations on ENSDF
records

extract and write ICC by Level

extract and write ICC by Gamma
Cpen tool for operation on Excel column
Open tool for operation on ENSDF data

I

In Excel2ZENSDF main window, right
click a blank area to get the popup

Facility for Rare Isotope Beams

U.S. Department of Energy Office of Science | Michigan State University
640 South Shaw Lane « East Lansing, Ml 48824, USA

frib.msu.edu

[ £ Make operation on record data i... >

Operation on record in an ENSDF dataset

Uncertainty Limit (&) 35 (99 ()

Operation on record: [LE‘u’EL |'] [EL |‘l’] /
(_) Add () Subtract (®) Multiply () Divide

(_) Append (end) (_) Append (pre) De-recoil EG

() Replace () Use expression, like +1.23(4)*0.23(4)

ane operation for each record (last set)
use exprassion for multiple operations

const or text for op:

reset all | reset

Put resultin field: .EL |¥| |same field by default

D convert relative [g to %BR from :m

set

e.q., 1.23(4) ar +5M

Record that need
operation

—

Available
operations

|

Set a new place for
value after operation

Do operation

J. Chen, 2024 NSDD, 15 April 2024, Slide 16



Evaluation: auto-grouping data of various reactions&decays

Mib3 new
Mig3_ng_pel_n_g_E_th.ens *new XREF new tags
. *new XBEF . old- tags
Mig3_adopted.ens fold XREF in Adopted
Mig3_beta_decay.ens
: : 6ZNI(D,F), possible
Mig3_64ni_3he_a.ens 62N (&, 3HE) - poasible
Mig3_48ca_18c_3ng.ens B GaNI(P,D)— pl:-asiie - 2,3/ 8/2,11/2,13/2+
& (D, Th, { ) possible
Mig3_26rmg_48ca_Z2a3ng.ens 64N ( possible .

] ] possible . /2,5/2 8/2,11/2,13/2,15/2,17/:
Mig3_B2ni_d_pg.ens

Ni63_64ni_p_d.ens ST 8 s (29
Ni63_62ni_a_3he.ens et 0, 2).
MiB3_ng_rescnances.ens
Mig3_&2ni_d_p_pol_d_p.ens

Mig3_edni_d_t_pol_d_t.ens
Mig3_G5cu_d_a.ens

(19775t07), -0.32

ol B R T T o B S o T R = e

ConsistencyCheck
matches & groups levels
and gammas from input

nweighted average of 517.3 {I3} (1970GaZQ) and 517.5%1 [I4}

datasets of various L N,G 63NT20G (1992Haz1) .

reactions and decays All data and comments from various reactions and decays for a level (and its gammas) are gathered and seen in one screen.

No need to jump across individual datasets back and forth.

Facility for Rare Isotope Beams
ﬁ" U.S. Department of Energy Office of Science | Michigan State University
m 640 South Shaw Lane « East Lansing, Ml 48824, USA J. Chen, 2024 NSDD, 15 April 2024, Slide 17
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MiB3

Mig3_ng_pel_n_g_E_th.ens

Evaluation: auto-making a preliminary Adopted dataset

new NOTE: this is only a very preliminary
(11/2+,13/2+)

res) es e Adopted dataset with only an initial

Mig3_adopted. 1B 1rs f 4T 810 2 .
adoprEgEns - _ ' {+4B]Ca({+18)0,3nlq) . assessment by the code, which need
Mig3_beta_decay.ens 91.58 10100 +Q D .
Ni63 B4ni 3he a.ens T e of 891.5 {I1} from ({+48}Ca,2la3nlg) and 891.70 to be checked and verified by the
MiG3_48ca_180_3ng.ens : evaluator.
Mig3_26rmg_48ca_Z2a3ng.ens
Ni63_62ni_d_pg.ens | £:| ENSDF format and consistency check 03/11/2024 - *
Ni63_64ni_p_d.ens | Load ENSDFFile(s) | (a single file of multiple ENSDFs or load multiple files) Jiew groups ConSiStencyChECk
Ni63_62ni_a_3he.ens | StatChecang | | Merge inputfies inoasingle e |gam (] gle @ o ) ava ) fed generates a preliminary new Adopted dataset
Mig3 \ indivi .. . . .
-ng resonenees e Oulput path Hiworkeva] oSSt to nalidual fles — combining all input data of various reactions and
Mig3_&2ni_d_p_pol_d_p.ens Save datasets to files by nuclide .
Nif3_64ni_d_t_pol_d_t.ens message Create new Adopted Dataset decayS and SE|eCt|ng the beSt ValueS from an
Ni63_65cu_d_a.ens ** Program for ched Creale a combined dataset jsistency (update 03/11/2024) ** initial automatic assessment for JPI, T1/2, EG, R,

FRIB

&

Clean up input ENSDF files
: : MUL, MR
right-click (/] Convert RIfor Adopted

for pODUD Average values in comments
Open Setup and lerging Tools like automatically averaging of all available values

Jpen aerage lelwndow (T1/2, EG, RI), generating needed comments, and
placing them into the new dataset

Open &0-column wrapping tool

Facility for Rare Isotope Beams
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Validation: ENSDF format check

FormatCheck: a new ENSDF Java code to replace the legacy

FMTCHK Fortran code that lacks of maintenance O Includes all checking items (exceptions below) covered in
FMTCHK (please let me know if some items are missing)
2 - X : : :
d Remove unneeded check items in FMTCHK due to file I/O
[ Load EMSDF File(s) ] (a single file of multiple ENSDFs or load multiple files) restrictions, ||ke end—of—file Check
l Start Checking J [z] suppress Multi-blank warning for Continuation line
 Remove no-longer-correct error messages for outdated
Qutput path:  HwaorklevaluatiomENSDFicheck Browse format reqUirementS, “ke, in ”XREF=L(3O34*)H, F iS marked
— as in error since it is expected to be like “(*3034)”. Either is

% Program for checking ENSDF format (update 03/1272024) %

good now.

L Remove check for inconsistency, like unmatched DSIDs.
Those are items checked by ConsistencyCheck but not

Check report file: formatcheck.fmt
format issues.

O Add lots of new check items (still growing), like unbalanced
brackets (anywhere).

The same code is also integrated into ConsistencyCheck with its report file

This is the stand-alone program for checking ENSDF format named like “63.fmt” for A=63 nuclides (for all checkings at one time)
@‘ Facility for Rare Isotope Beams
6 U.S. Department of Energy Office of Science | Michigan State University
640 South Shaw Lane * East Lansing, Ml 48824, USA J. Chen, 2024 NSDD, 15 April 2024, Slide 19
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Validation: NSR keynumber check for format and relevance

Validation

KeynumberCheck: scan and check all NSR keynumbers or keynumber-like strings against format errors and irrelevance

L Format error in keynumber is easy to be made but is also easy to be found (by the code)

O Irrelevance check is done through searching for close mass numbers in the NSR abstract retrieved on-the-
fly from the NSR database for each valid keynumber.
* |t generates a list of “irrelevant” keynumbers but it is preliminary based on the current searching
method
* Evaluator must check and filter out those incorrectly selected as “irrelevant” by looking into the papers
O Normally, a few to tens of irrelevant keynumbers can be found in a mass chain evaluation. Those are
mostly due to misprint of one letter or one digit.

O A stand-alone version is available, and it has also been integrated into ConsistencyCheck with its report
file named like “63_keynumber.rpt” for A=63 nuclides (for all checkings at one time)

lineg=43 in- 1565M: - 252CF - SF - DECAY

: <W> probably- irrelewvant. Check if typo.

exam p I e $title=Four-Parameter Measurements of Isomeric Transitions-in
{+252}Cf Fission Fragments

ﬁz Facility for Rare Isotope Beams
6 U.S. Department of Energy Office of Science | Michigan State University
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Validation: in- and cross-dataset inconsistency check

ConsistencyCheck: initially developed to check in- and cross-
dataset inconsistencies, but has become a toolkit of many other
checking and utility functions

L Mostly found inconsistencies are those between JPI values in
Adopted Levels and JPIs in individual datasets with
comments saying those JPIs from Adopted Levels

Il ENSDF format and consistency check 03/11/2024 - X O Similar inconsistencies are also easily made for adopted

| Load ENSDF File(s) | (a single file of muliiple ENSDFs or load multiple files) View groups E(level), Tl/zr gamma branching ratios, etc., and are checked
[ Start Checking J Outputs:| O rpt | [ dev [ ] .gam [ .gle ) .mrg [] avg [V] fed by thIS COde.

Output path: | H-worklevaluation ENSDFicheck | Browse | O Inconsistencies in physics are also checked, for example like
meseage Mult=M1+E2 for a transition from 3+ to 2-. Many such

% Program for checking ENSDF format and data consistency (update 03/11/2024) *&

possible physics inconsistencies are considered in the code
and will be checked.

check report file: 63.fmt for A=63 nuclide O Other possible inconsistencies: unmatched DSIDs in XREF list
and source dataset, unmatched XREF tag in Adopted Levels,
unmatched parent data with Adopted, etc.

[ This code also digs into comments to search for
inconsistently quoted values.

@‘ Facility for Rare Isotope Beams
6 U.S. Department of Energy Office of Science | Michigan State University
640 South Shaw Lane * East Lansing, M| 48824, USA J. Chen, 2024 NSDD, 15 April 2024, Slide 21

FRIB frib.msu.edu



FRIB

&

Dissemination: merge all individual datasets

Compiktion

ConsistencyCheck: has a tool to merge all updated individual datasets in an evaluation folder into a single ENSDF
file in order (the same order in the XREF list in Adopted Levels)

Merge input files into a single file
Save datasets to individual files
Save datasets to files by nuclide
Create new Adopted Dataset
Create a combined dataset
Clean up input EMSDF files

(] convert RI for Adopted

Averagevalues in comments

Open Setup and Merging Tools

Cpen average tool window

Qpen §0-column wrapping tool [

In ConsistencyCheck main
window, right click a blank
area to get the popup

Facility for Rare Isotope Beams

Validation

| £ Setup folders and Merge datasets

- Setup Evaluation Folders

O from a mass chain [ Load MassChain J

() from a nuclide list | LoadNulide List |

outfile extension: old Mnew ENs xundl

path | IH:‘.wnrk\evaluatinnENSDHcheck

Merge Datasets

Omergeinputdatasets l Load EMSDFs J

O merge all in folders [ Select Folders J

Select the evaluation folder, e.g., A=63

U.S. Department of Energy Office of Science | Michigan State University
640 South Shaw Lane « East Lansing, Ml 48824, USA

frib.msu.edu

Output: “merged.ens”
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Dissemination: generate print-ready pdf from an ENSDF file

McMaster-MSU Java-NDS:

Q Itis first officially released in 2017 for generating print-ready pdf from ENSDF datasets for the
journal of Nuclear Data Sheets and online web display.

O It has been constantly maintained and improved based on evaluators’ feedbacks.
L There is no major change since last release (v2.1 in December 2021), but it has been constantly
updated with minor changes and bug fixes. The updated version is always uploaded to the

NSDD GitHub in time (most recent version: 12March2024).

L A test version of Java-NDS for the new JSON format is also available for testing. Please let me
know if you are interested to get a copy to try.

All ENSDF Java codes can be found and downloaded at the NSDD GitHub for ENSDF Analysis and Utility Programs
https://github.com/IAEA-NSDDNetwork
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