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ENSDF General Policies

● useful when applying systemics arguments for Jπ assignment
● important in nuclear structure studies & applications

Introduction



Introduction – cont.

⇒ recommendations at the 2019 NSDD meeting 

⇒ S. Basunia (LBNL) presentation at the 2024 NSDD meeting  

⇒ we MUST provide CONF at minimum for the ground state and isomers when Jπ are given
⇒ still not implemented by many evaluators nor enforced by various reviewers

⇒ Myth: CONF not given since the authors did not give it … BUT …
● evaluators are experts in the region they evaluate – in most cases the assignment is 

straight forward; there could be complications, e.g. region of shape coexistence 
● most of the evaluators are located at the NP research facilities – interactions with the 

NS experimentalists and/or theorists would be beneficial  



Example – 1: an odd-odd nucleus 
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µ (p3/2[211]n1/2[400])	~	+2µ (p3/2[211]n1/2[411])	~	+4

p3/2[211] n1/2[200]
Nilsson model

gK(p3/2[211])=1.68
gK(n1/2[200])=-1.92
gK(n1/2[211])=0.71

CONF: p3/2[211]	n1/2[400]
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Penning Trap mass measurements ENSDF

K=1-: p3/2[411] n5/2[523]

K=4-: p3/2[411] n5/2[523]

K=1-: p3/2[411] n5/2[523]

K=4-: p3/2[411] n5/2[523] K=4-: p3/2[411] n5/2[523]

K=4-: p3/2[411] n5/2[523]

K=1-: p3/2[411] n5/2[523]

???

Example - 2



Spherical nuclei: shell-model notation

𝜋(ℎ ⁄" #
$% )

𝜈(𝑝 ⁄0 1
20 )

single-particle (hole)

two-particle (hole)

many-particle (hole)

|n(p{-1/2}{+-1}), e.g. 207Pb125 ; Jπ=1/2-

|p(h{-h/2}{++1}), e.g. 209Bi83; Jπ=9/2-
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Jπ=1/2- το 17/2-, odd-Z (N) 

Jπ=12+, even-even (or odd-odd)

𝜋(ℎ ⁄" #
$% ) ⊗ 2$ |p(h{-h/2}{++1})~#2{++}; Jπ=5/2- to 13/2-

● use only the valence particles (holes)
● the spin and parity balance
● close relation between CONF and MOMM1 (g-factors, gK-gR, …)



Deformed nuclei: Nilsson-level labeling

some time complicated band structures (very high spin) -> shell-model notation

𝐾! = 1/2", 𝜋1/2"[541]
𝐾! = 7/2#, 𝜈7/2#[633]

two-quasiparticle states

𝐾! = 2", 𝜋1/2"[541] ⊗ 𝜈7/2#[633]

𝐾! = 8", 𝜋$(7/2#[404], 9/2"[514])

multi-quasiparticle states

𝐾! = 14#, 𝜋$(7/2#[404], 9/2"[514])%! ⊗𝜈$(5/2"[512], 7/2#[633])&!

Gallagher-Moszkowski rule

Kh=K1+K2 Kl=|K1-K2|

odd-odd

even-even

one-quasiparticle states
I=K


