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- uclides, Isotopes, Isomers
All you wanted to know and learn

Just a few clicks away
Nuclide: 1947: Truman P. Kohman (Carnegie-Mellon Univ.) . Nucleus from nut of a fruit.
Atomic nucleus: 1912: E. Rutherford.
Isotope: 1913: Margaret Todd suggested word to radiochemist Frederick Soddy.
Isomer: from chemistry in 1831: J.J. Brezelius: ‘equal share’, but different properties.
« Atomic number: Z=0 to 118: free neutron (Z=0) to Og (Z=118).
* Neutron number: N=1to N=177.
« Atomic weight: A=1 to 294
« ~3400 known nuclides (~300 naturally occurring, others produced in labs).

« Many new (and exotic) nuclides (in thousands) expected to be identified using new
facilities: FRIB-MSU, FAIR-GSI, others...

* Need for detailed book-keeping of all the nuclear species and their characteristics
was recognized long time ago, in a 1931 publication

M. Curie, A. Debierne, A.S. Eve, H. Geiger, O. Hahn, S.C. Lind, S. Meyer,

E. Rutherford, E. Schweidle. S. Meyer from Univ. of Vienna, where, all records were kept.

The Radioactive Constants as of 1930: Report of the International Radium-Standards
Commission. Reviews of Modern Physics 3, 427 (1931).



https://www.nndc.bnl.gov/nsr/fastsrch_act2.jsp?aname=M.Curie
https://www.nndc.bnl.gov/nsr/fastsrch_act2.jsp?aname=A.Debierne
https://www.nndc.bnl.gov/nsr/fastsrch_act2.jsp?aname=A.S.Eve
https://www.nndc.bnl.gov/nsr/fastsrch_act2.jsp?aname=H.Geiger
https://www.nndc.bnl.gov/nsr/fastsrch_act2.jsp?aname=O.Hahn
https://www.nndc.bnl.gov/nsr/fastsrch_act2.jsp?aname=S.C.Lind
https://www.nndc.bnl.gov/nsr/fastsrch_act2.jsp?aname=S.Meyer
https://www.nndc.bnl.gov/nsr/fastsrch_act2.jsp?aname=E.Rutherford
https://www.nndc.bnl.gov/nsr/fastsrch_act2.jsp?aname=E.Schweidler
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y Relevant structure and decay data

Ground states and long-lived isomers: Decay modes such as alpha, beta,
gamma, particles, SF, ....... ; atomic masses.

Levels: half-lives, energies, spins and parities, magnetic dipole and electric
quadrupole moments, ..

Gamma-transitions: energies, intensities, multipolarities, multipole mixing
ratios for mixed multipolarities, internal conversion coefficients, ....

Radiations (alpha, beta, etc.): energies, intensities, other properties.

Experimental results extracted from ~65 K publications since the beginning of
radioactivity (1896) and nuclear physics are contained in dedicated and
unique databases, with above data types in certain computer formats.
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LNHB-Decay Data Evaluation Project

~250 nuclides of applied use
® http://www.nucleide.org/DDEP_WG/DDEPdata.htm

Recommended data

Le LNHB est heureux de vous présenter son nouveau site web. The LNHB is very pleased to present its new website.
{N'oubliez pas de mettre 3 jours vos liens.) (Do not forget to update your bookmarks.)

This introduction presents a brief description of the radioactivity physical processes, the enumeration of the evaluation rules leading to the recommended values, and a3 summary of the symbois and terms used in all the publications.

Explanation on recommended data and their evaluaton (in various languages):

Tables of evaluated data and on luati Please cite our luati using the following references:
Pages updated by the Laboratoire National Henri Becquerel 5 Publication Year ISEN |
Al questions about the data must be sent to the authors. See chapter Addresses. CEA Repart - Table de Radonuoédes g 2727202008 olT: .

ooraphie clides v R-ER-2206-3

updated: 20! October 2017

newly added: Pr-142

recently updated: Sn-113

ASCI files updated on: 24/06/2016

(221 nuclides in table, sorted by alphabetical order / atomic number /

ss number / edition date)

(History of older evaluations, sort=d by alphabetical order)

8-00-822-2264-5§

B
&‘ Subscribe to DDEF RSS feed

"Type of updates: N - new evaluation; 1 - update in comments only: 2 - minor update in table; 3 - major update in table)

ASCII files B
Nuclide Tables Cec Vol.| UpDate | T

ENSDF tara | 0] P ype Nuclide Table

Ac-225 25p¢ iaole comments x 26/08/2009 3
= — 0-15 150 tabls
Ac-227 27p0 zble comments =t 1602/2009 2 ===
P-32 32p table
Ac-228 28p¢ izble comments ot 220112010 3 225
P-33 3p tabla

Ag-108 105pg isble comments xt SH| 4032006 2
Pa-231 231py tabla

Ag-108m 108mag table comments ot s 7012012 2
Pa-233 233py tabla

Ag-110 10ag izble comments it 1 12032004 1
Pa-234 234py table

Ag-110m 1impg izble comments ot [ 24032008 1
Pa-234m 2MOp table
Al-26 2p) iable comments xt 24007/2003 1 =
— — — Pb-202 203py, table
Am-241 41am table comments xt 200082010 2 —
= Pb-209 205py, table
Am-242 242p iable comments xt 18012011 2 —
Pb-210 210pp, tabla
Am-242m 242mp z0le comments it 18012011 2 —_—
Pb-211 2py, table

Am-243 23am izole comments ot 26022010 2
Pb-212 212py, table
Am-244 244am 1z0le comments xt 18012011 2 I - —
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ENSDF database

ENSDF: Evaluated Nuclear Structure Data File: 1978 — present.

Structure and decay data for all the known nuclides, although, for many
nuclides, data in current ENSDF are much outdated: examples:

Nuclides of A=76 (Dec 1994); A=118 (Nov 1992), 130 (May 2001).

To partially fill the gap, a project of compilation of nuclear structure data
from more recent papers was started at McMaster University in Canada by
me in 1998. Semi-automatic procedures were developed to convert
extensive data tables in .pdf (e.g. in high-spin physics) to .ensdf computer
format. Most of the initial comilation work was done by (A*, A)
undergraduate students in B.Sc. Hons. (Physics) after their first and second
year of studies. Between 1998-2019, about 20 students participated in this
project. At an IAEA meeting in Dec 1998, the database was called:
eXperimental Nuclear Data List (XUNDL).




L
&; ENSDF data entry format

« 1977: ENSDF format of entering data for levels and transitions was
developed at Oak Ridge National Laboratory by Drs. Bruce Ewbank and
Marcel Schmorak, around IBM’s 80-column, 12-rows punched-card image,
which had been around since 1928. Letters, numbers, symbols on a
typewriter in Octal format. Card-punch machines and readers: until 1981.
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[
ENSDF format: bird’s eye-view of a total of 16 record types.
For the gamma-ray data only, you need just 4 record types:
S-ID record, PN record for drawing, Level record (L), Gamma record (G)
ENSDF Stamdard 80-character Fermated Records
| 1 2 3 1 5 6 7 8
Record |1 slel7]s]e]o slo 1|2 slo 12 fo 1]z alo sl6 0 2|3 4s 0 4|5 s7]s ofo
IDENT 1 ] biank | < DSID SR FF |< rum =k DATE 4
XREF X! DSID blark
1 1 1 1 1 | 1 1 1 1 I | 1
REF blank [R[b]  KEVNUMBLR REFERENCE
1 L1l 1 1 | | | | 1 1 | 1 L1 1
HIST p BE HTEXT ;
| I ] 1 ] I | 1
O VALUE 0 ) SN 5N 5P Jos QA DOA JREF
Ll 1 1 | 1 L1 1
CHCOMM &t|# CTEXT
o Cont ragn. B — — o — —
PARENT f : " !
HORM
P NORM
LEVEL
BRETA
EC
ALPHA
PART

GAMMA
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. ENSDF format: text editing
se a text editor: example: TEXTPAD: free software

Data input:

All energies in keV.

Columns 1-3: mass number, right justified; 149; -98

Columns 4-5: Element name: left justified; SM; Y-.

Examples: 149SM; -98Y-

First record: Data set ID: columns 10-39: reaction. 40CA(28SI,APG). Columns
40-56: optional: Reference: NSR key-number: 2021SH09

Second to --- records: optional Header records as general comments about the
dataset: column 7: c. Column 6: numerals 2 to n, for continuation of record
comments, after the first one.

Specific comments: cL BAND(A)$ |p 5/2[303] band

PN record: columns 7-8: PN. Column 78: 5 for relative gamma-intensities; 6 for

relative gamma-branching ratios; 7 for absolute gamma-branching ratios




& ENSDF format: Level record

Level record:

Column 8: character L

Columns 10-19: level energy
Columns 20-21: uncertainty in energy.

Columns 40-49: level half-life (space) units (FS, PS, NS, US, MS, S, M,
H, D, Y) Columns 50-55: uncertainty in half-life, accommodates
asymmetric uncertainty.

Examples: 22.4 PS 10 for half-life of 22.4(10) ps. 22.4 PS +10-15 for
22.4(+10-15) ps.

Column 77: character for band label, such as A, B, C, ...

Columns 78-79: labeling an isomer: M in column 78, numerals 1-n, if
more than one isomer.

Column 80: ? If a level is uncertain, for example, dotted in level scheme




—

. ENSDF format: Gamma record

Column 8: character G

Columns 10-19: Gamma energy (in keV)

Columns 20-21: uncertainty in energy.

Columns 22-29: Gamma intensity

Columns 30-31: uncertainty in gamma intensity

Columns 32-41: multipolarity, examples: E2, (E2), [E2], M1, M1+E2,

Q, D, D+Q, etc.

Columns 42-49: mixing ratio

Columns 50-55: uncertainty in mixing ratio

Columns 56-62: internal conversion coefficient (ICC): theory from Brlcc
Columns 63-64: uncertainty in ICC (optional: 1.4% assumed by default)

Column 80: ? If gamma placement is uncertain, for example, dotted in level
scheme.




ENSDF format: example: 8Br

2021Ny01: PRC 103, 034301 (2021): first high-spin study

Starting with the ground state as
level record with energy 0.0, enter
each level energy record followed
by gamma record(s), the latter in

increasing order.

Final record: blank

“nb™ denotes a level not belonging to any band.

TABLE 1. Level energies, spin-parities, y-ray energies and rel-
ative intensities, as well as y-ray branching ratios corresponding
to the observed medium-spin level scheme of ¥Br. The relative
intensities are normalized to that of the strong 662.9 keV transition.

E, If Band E; E, I, BR
0.0 5/2- 1
6.0(3) 3/2- 2
33294)  (3/27) b 0.0 333.1(6) >2
578.8(2) (5/27) 2 0.0 578.7(3) >7 42(9)
6.0 572.8(3) >17 100(9)

3329  246.0(5) >2 12(4)
618.7(3) (7/27) 1 0.0 618.94) >26
801.5(2) T2~ 2 0.0 801.43) 46(5)

6.0 795.5(3) 54(5)

578.8 222.7(3) 26(4)
875.3(3) 9/2- 1 0.0 875.2(5) >45  100(17)

618.7 257.0(7) >5 12(3)
1464.4(3) 9/2* 3 618.7 845.7(6) 15(3)

801.5  662.9(2) 100(8)

875.3 589.1(3) 31(3)
1561.4(5) (11/27) | 618.7 942.7(5) >4
1917.4(6) (13/27) | 875.3 1042.0(6) 19(3)

1561.4  356.0(7) 4(2)
2226.3(3) 13/27 3 14644  761.9(2) 77(6)
3008.0(4) 17)27 3 2226.3 871.7(2) 31(4)
4094.0(5) (21/27) 3 3098.0  996.0(3) 12(2)
5199.2(6) (25/2%) 3 4004.0 1105.2(3) 7(2)




2021Ny01:

87Br example

Band 3
(25/2%)
1105
(21/2)
87Br_ 996
<jr :’21—
B7Z
z S+
Band 1 — ¥ /e
/)
=
356 5
1 (11,/27) 9/2+
042 / / 1464 keV \
. 589 Band 2
o 943 ’{ 846 663
H/:}—ﬁ'; .......................................................... _ /27
257 (7 /2-) (5 /o=y 223

774& .

L1

B keV

FIG. 2. Partial level scheme of ¥ Br, seen in prompt coincidence
with "**La and '"La. The energies are given in keV, the widths of the
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y Example: 8’Br

87BR 235U(N,FG) 2021NYAA 202103

87BR ¢ Compiled dataset from 2021NyAA: B.M. Nyako et al.,

87BR2c Phys. Rev. C 103, 034304 (March 3, 2021)

87BR ¢ 2021NyAA: E(n)=cold neutrons from ILL-Grenoble. Measured E|g, l|g,
87BR2c |g|g-coin, |g|g(|q) using EXILL HPGe detector array of eight

87BR3c Compton-suppressed EXOGAM clover detectors, six Compton-suppressed
87BR4c GASP detectors, and two Clover detectors of the Lohengrin spectrometer.
87BR5c Deduced high-spin levels, J|p, bands, and configurations. Comparison
87BR6c with shell-model calculations.

87BR ¢ First high-spin study of {+87}Br (optional)

87BR cL BAND(A)$ |p5/2[303], f{-5/2}

87BR cL BAND(B)$ |p3/2[301], p{-3/2}+f{-5/2}

87BR cL BAND(C)$ |p1/2[440], g{-9/2}

87BR PN 5




ENSDF-format: data

87BR L 0.0 5/2-
87BR L6.0 3 3/2- B
87BR L3329 4 (3/2-)

87BR G333.1 62 GT

87BR L578.8 2 (5/2-) B
87BR G2460 52 GT

87BR cG $1|g(246)/1|g(573)=12 {14}/100 {I9}

87BR G5728 3 17 GT

87BR cG $1|g(579)/1|g(573)=42 {19}/100 {I9}

87BR G5787 37 GT

>

87BR L618.7 3 (7/2-) A
87BR G6189 4 26 GT
87BR L801.5 2 7/2- B

87BR G2227 326 4

87BR G7955 354 5Q

87BR cG M$stretched quadrupole from |g|g(|q)

87BR G8014 346 5

87BR L 875.3 3 9/2- A
87BR G257.0 75 GT

87BR cG $l1|g(257)/1|9(875)=12 {I3}/100 {I17}

87BR G 8752 545 GT Q

87BR cG M$stretched quadrupole from |g|g(|q)




Data: contd.

L 14644 3 9/2+ C
8 589.1 3 31 3 D+Q -0.456
87BR cG $|DJ=0 transition. The |g|g(|q) data not consistent with stretched
87BR2cG dipole for 589.1|g, with stretched quadrupole for 875.2|g
87BR cG $(589.1|9)(875.2|g)(|q): A{-2}=+0.24 {12}, A{-4}=+0.08 {14}
87BR G6629 2 100 8 D
87BR cG $(662.9|9)(795.5|g)(|a): A{-2}=-0.05 {I4}, A{-4}=+0.05 {I10}
87BR cG M$stretched dipole from |g|g(|q)
87BR G845.7 6 15 3

87BR L 15614 5 (11/2-) A
87BR G 9427 54 GT
87BR L1917.4 6 (13/2-) A

87BR G35.0 7 4 2

87BR G 10420 6 19 3

87BR L 2226.3 3 13/2+ C

87BR G7619 277 6 Q

87BRcG M$stretched quadrupole from |g|g(|q)

87BR L 3098.0 4 17/2+ C

87BR G871.7 231 4 Q

87BRcG $(871.7|9)(761.9|9)(|q): A{-2}=+0.11 {16}, A{-4}=-0.09 {I13}
87BRcG M$stretched quadrupole from |g|g(|q)

87BR L4094.0 5 (21/2+) C
87BR G996.0 3 12 2
87BR L5199.2 6 (25/2+) C

87BR G 11052 37 2




NDS-style output using

McMaster-MSU JAVA-NDS code

E(level)

61877 3
801 5% 2
g5at g
145347 3
w303, £y

=[0I pya 1y
<1/2[440). goz

TmFy  021NvAA

Compiled dataset from J2INyAA: B M Nyako et al.. Phys. Rev C 103, 034304 (March 3, 2021)
J021KyAA- Eir)=cold newrons from I.1-Grenoble Meanmed Ey, Iy, yy-toin, yp(#) wsing EXTLL HPGe detector amray of
wight Compion-ruppressed EXOGAM clover detecton., six Compton-suppressed GASP detectors. and rwo Clover detector: of the
Lobkengnin specrometsr. Dieduced high-spin levels. Jx, bands, and configuratiens. Comparisen with shell-mode] caloalations.
First kigh-spin srudy of *'Br

VBr Levels

i Eilewel) »

V) | 400 s @2y

v L=&'a")

A¥T) | 5199 6 (251

w" Br

Mult. i Comments

618.7
14844

13343
B01.5
£01.3

1464 4

00E.0

£75.3
1561 4
40940
19174
51982

oo
e

[

= TR
T B b

I248)T¥(573)=12 4100 2.
ATV Iy(BT5)=12 100 I7

T30 Tw(573)=42 &100 #

D+Q -0456 AF=0 mansibon. The yy(d) daia mot comsistent
with stretched dipole for 539 15, with sretched
quadnpele for §75 2y

(589, 19 )METS 39N Ag=+0.34 3, Ag=+0.08 4

D (BE2.05 ) 705 Syl Ay=—0.05 4, Ag=+0.05 10
Malt: sretched Spole Fom {9

Mlule: sweiched quadnapale from y(#).

Malt: stretched quadrapols Som (¥

Lol

Q (BTL. Ty M761 9y e Ar=+0.11 6, Ay=—0.00 I3
Mule: pretched quadnapale from vy ()
Mult.: sweiched quadrapole fom ()




Band drawing from JAVA-NDS code

e d(C): T12[490), g
1992
@12) 4940
o~
172 30980
132 22263
Basd(A): 52[303), fo
) s
%
ma2) l 56
1464 4
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° Checking consistency of data in a paper through
Q a suite of ENSDF computer codes
J

« FMTCHK (Fortran): check data formatting.

« GTOL (Fortran) or GLSC (JAVA): least-squares fitting of Eg values
to obtain level energies.

« PANDORA (Fortran) or ENSDF-consistency check (JAVA): physics
check and analysis of a level scheme.

» Brlcc (Fortran): theoretical internal conversion coefficients if
multipolarities (and multipole mixing ratios) are known.

« Use of all the codes will be discussed during the workshop.




XUNDL compilations: exercises
® 2022Mu09: 81Kr: PL-B 827, 137005 (2022): high-spin study

Multiple chiral-doublet bands (previous study: 1986Su03: NP-A 455, 206).
U [Requested data details August 29, 2022 from authors: no response yet].
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Fig. 1. Level scheme of ®'Kr derived from the present work. The energies are given in keV, and the widths of the arrows are proportional 1o the relarive ransition incensities.
Levels and intraband rransitions areé colored in group by bands. The ends of linking fransitions are coloreéd by their ininal stares while the tips are colored by their final

SLanes.




81Kr: XUNDL: compiled from level scheme

81KR 82SE(A,5NG):XUNDL 2022MU09 202210
81KR ¢ 2022Mu09: Phys. Lett. B827, 137006 (20222).

81KR ¢ Gamma-ray data details such as relative intensities, numerical values
81KR2¢ of |g|g(]q)(ADO) requested by B. Singh from the corresponding author
81KR3c August 29, 2022; and again sent email Sept 30, 2022, but no response
81KR4c as of October 03, 2022.

81KR cL E$Deduced by compiler from least-squares fit to E|g data, assuming
81KR2cL 0.5 keV uncertainty for each E|g value.

81KR cL BAND(A)$Band #1, based on 9/2+ |a=+1/2

81KR cL BAND(a)$Band #1, based on 7/2+, |a=-1/2

81KR cL BAND(B)$Band #2, based on 21/2+, |a=+1/2

81KR cL BAND(b)$Band #2, based on 23/2+, |a=-1/2

81KR cL BAND(C)$Band #3, based on 25/2+, 4908

81KR cL BAND(D)$Band #4, based on 25/2+, 4780

81KR cL BAND(E)$Band #5, based on 13/2-, |a=+1/2

81KR cL BAND(e)$Band #5, based on 15/2-, |a=-1/2

81KR cL BAND(F)$Band #6, based on 17/2-, |a=+1/2

81KR cL BAND(f)$Band #6, based on 15/2-, |a=-1/2

81KR cL BAND(G)$Band #7, based on 17/2-, |a=+1/2

81KR cL BAND(g)$Band #7, based on (15/2-), |a=-1/2

81KR cL BAND(H)$Band based on 1/2-

81KR cL BAND(I)$Band based on 5/2-

81KR cL BAND(J)$Band based on 11/2+




81Kr: compiled dataset

&
. KR L0.0 72+ a
. 81KR L 49.0 3 9/2+ A
. 81KR G 48.8
. 81KR L1913 4 1/2- H

. 81KR G 191.5

. 81KR L456.4 3 5/2- I
. 81KR G 456.2

. 81KR L700.1 4 5/2- H
. 81KR G 243.5

. 81KR G 509.0

. 81KR L8726 3 11/2+ a
. 81KR G 823.3

. 81KR G 872.7

. 81KR L901.7 3 7/2- I
. 81KR G 445.2

. 81KR G 853.0

. 81KR G 901.5

. 81KR L 933.3 3 11/2+ J
. 81KR G 884.4

. 81KR G 933.6

. 81KR L975.0 3 13/2+ A
. 81KR G 102.3

. 81KR G 925.8

. 81KR L 1348.0 39/2- I
S et e e e e eeeeeeeee—————— e aae e e —————————_ contd. Total: 239 lines of data.




21Mald: Phys Lex BEXT, 137006 (20021
Cramnema-ray dars detadls sach as relsove intemsivies. numserical vabses of w(#H(ADD) requested by B. Singh from 1

Se{uSmy)XUNDL  2022Mu0®

Compiled by B. Singh (McMaster), October 01, 2002,

Eflevel)T P

Eflewl)

J:’

MEr Levels

Eflevel) F Eflevel)’

Lul

NDS-style output

"TS5a(u, Suy ) XUNDL

=1
Sy |

E,

W Er) (contirmed)

Ei{lewel) K

o.0*
#wots g
mie 1
4554 1 5
ool 4 8

a8 5 e

LN 3 M

gazsk s e
grsot 5 130

14800 3 o2
1441804 o

16058F 4 132
15275 4 112
18402 4 132+
19914% 4 1520

" Deduced by compiler from leass-squares fit to Ey data,

[ T s I ]

235.6% 4
20843 3
MIBH 4
253147 4
5480 4
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Papers selected for XUNDL exercises

u09: 8Kr: high-spin: PL-B 827, 137006 (2022): present compiled dataset needs to
ecked thoroughly for data, and through FMTCHK, GTOL codes. Comments need to
be added for band structures, and other results.

2018Bu16: PRC 98, 064320 (2018): 19°Rh from '%°Ru B- decay: shape coexistence: level
half-lives measured using (beta)gg(t) fast-timing method. These authors reported results
in a 2011BuZZ: priv. comm. (data from this in current ENSDF). May ask your tutor for a

copy of 2011BuZZ, if available.

2019Ro014: 8Y: high-spin study: PRC 100, 024327 (2019); level lifetime measurement:
Doppler-shift attenuation method. Reaction used: 58NI|(32S,A3PG). Lowest levels are not
connected to the g.s. in the level scheme. Using data in ENSDF, connecting transitions
can be given in the dataset. Check authors’ B(E2), transition quadrupole moment (Qt),
and deformation parameter (beta2) deductions based on measured lifetimes.

2021Ju03: 11Tb EC decay to '9'Dy: Applied Rad. Isotop. 174, 109770 (2021): precise
gamma-ray emission intensities from a metrology lab in Lausanne. Take Eg values from
the ENSDF database. ®'Tb: important in targeted therapy by SPECT method. Previous
studies were in 1984-1985.

_—___-_




> Papers for XUNDL exercises

2021JU03: 169.171.173Qs: PL-B 820, 136527 (2021): level lifetime measurements by recoil-
distance Doppler-shift method for 13/2+ neutron-orbital bands: 3 datasets.

Reactions: 92MO(83KR,2P4NG): 1690S; 92MO(83KR,2P2NG): 1710S;
92MO(83KR,2PG): 1730S. Consult ENSDF for level energies, and connecting gammas.

2022ZH22: '87Ph: PL-B 829, 137129 (2022): 142ND(50CR,2P3NG): prompt and delayed
gamma rays. On request, some details of gamma-ray data have been obtained from the
authors which should be included. Half-life of a microsecond isomer measured.

2022GR08: 196Cd: PL-B 834, 137446 (2022): Coulomb excitation yields: deduced E2 and
M1 matrix elements, static quadrupole moments. Consult ENSDF for Eg values and
branching ratios. Try deducing B(E2), B(M1) values.
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y XUNDL datasets

Communicate with your tutor after the workshop, if necessary, to complete the dataset.
Send your compilation to your tutor.

All compilations should be completed by November 15, 2022.

Tutors will send me all the datasets, which after some review, will be sent to NNDC
for inclusion in the XUNDL database at: www.nndc.bnl.gov/ensdf/xundl/

HAPPY XUNDLING!




