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Overview

Python translator: ENSDF-2-RIPL

Python translator: ENSDF-2-XML

ENSDF utility codes (PABS): Renormalized particle-decay branches
and uncertainties

SQL Database: Atlas of (n, n′γ) data from inelastic scattering of fast
reactor neutrons (Baghdad Atlas)
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ENSDF-2-RIPL translator
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Motivation: preparing (n, γ) data sets in RIPL format for reaction
calculations for NA-22 (nonproliferation) applications

Historically (n, γ) data sets from the EGAF project were prepared in
ENSDF format (still maintained)

Translator coded in Python

ENSDF single-card records needed for translation to RIPL format:
L − energy level card (including continuation-L records)
G − γ-ray transition card
Q − Q-value card

RIPL decay schemes now include primary γ rays

Range of particle-decay modes extended to include: ‘‘%B-A’’
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ENSDF-2-RIPL representative input: 243Pu ENSDF
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ENSDF-2-RIPL represenative output: 243Pu RIPL
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Parsing issues: continuation-L records
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Effective parsing and interpretation is best served by systematic data
entry

Too much democracy in data storage may lead to difficulties in
accurately interpreting the correct data

Fields in continuation ENSDF records are not as rigourously defined
(cf. standard single-card records)

Multiple representations of the same data

A systematic representation would make writing parsing applications
easier
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Nuclear data library development:
ENSDF-2-XML translator?
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Many nuclear data libraries serving many applications

Effort @LLNL to develop Generalized Nuclear Data (GND) format:
XML-translated RIPL and ENDF data part of GND

Inherent synergy between RIPL and ENSDF: Define common
nomenclature for variables in RIPL and ENSDF (e.g. E , Jπ, Eγ , etc.)

Python translator to facilitate ENSDF-2-XML developed @LBNL

Interpreted numeric ENSDF data (simple CSV) benefit many analyses
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ENSDF mixed-record format
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The Identification Record

The History Record

The Q-Value Record

The Cross-Reference Record

The Comment Record

The Parent Record

The Normalization Record

The Production Normalization Record

The Level Record

The Beta (β−) Record

The EC (or EC + β+) Record

The Alpha Record

The (Delayed-) Particle Record

The Gamma Record

The Reference Record

The End Record
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ENSDF mixed-record format
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The Identification Record

The History Record

The Q-Value Record

The Cross-Reference Record

The Comment Record

The Parent Record

The Normalization Record

The Production Normalization Record

The Level Record

The Beta (β−) Record

The EC (or EC + β+) Record

The Alpha Record

The (Delayed-) Particle Record

The Gamma Record

The Reference Record

The End Record
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ENSDF-2-XML translator: A snippet of 133Cs decay scheme
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XML output can be
verbose!

LSD no longer an issue

Could include derived
quantities, e.g. T1/2 & τ

More options for
handling asymmetric
uncertainties
[G. Audi: NUBASE2012]

Include daughter levels
as properties of the γ
decay

Information implicit in ENSDF ⇒ Explicitly defined in XML
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Spins in ENSDF, RIPL, XML
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Representations of the same level in different formats:
E = 1114.2(2); Jπ = (5/2−, 7/2−)

(1) ENSDF

(2) XML

(3) RIPL

RIPL generally interprets first spin in tentative list: (5/2-,7/2-) ⇒ 2.5 -1

Preferred J as a systematic comment for RIPL translator? e.g. JRIPL=7/2-
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ENSDF-2-XML: Outlook
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Stage I: Standard one-card records are systematic (facilitates
translation)

Once XML schema for RIPL is decided upon (LLNL) ⇒ finalize
translation of standard records and agree upon common
nomenclature for variables where appropriate

Changes are coming!
Attribute ⇒ Subelement (with additional attributes)
uncertainty = ′′ . . .′′ ⇒
<uncertainty value = ′′ . . .′′ type = ′′normal′′/>

Stage II: Continuation records, somewhat systematic but tricky to
handle

Stage III: How to extract real data from the comments?
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Particle-emission probabilities and their uncertainties:
PABS

Aaron M. Hurst AMHurst@lbl.gov NSDD Network Meeting, IAEA, 2015

Emission-probability of i th particle group pl and its corresponding
uncertainty dpl :

pl(%) =
BIi∑
Ik
,

dpl(%)

pl(%)
=

√√√√((dIi
Ii

)2(
1− 2Ii∑

Ik

)
+

∑
dI 2k

(
∑

Ik)2
+

(
dB

B

)2
)

Ii ⇒ Relative intensity of i th particle group
B ⇒ Percentage particle branching
E. Browne, NIM A249, 461 (1986); E. Browne, NIM A265, 541 (1988)

Calculate pl and dpl using analysis code PABS
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PABS: 240Pu → 236U + α (B = 100%)
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Source ENSDF data set: 236U.ENS
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PABS: a comparison between two analysis codes
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GUI-based code written in Java

Particle-decay data entered manually

D. S. Caron, LBNL-2623E (2009)
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PABS: a comparison between two analysis codes
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GUI-based code written in Java

Particle-decay data entered manually

D. S. Caron, LBNL-2623E (2009)

Coded in Python (pyPABSi)

Reads ENSDF file directly

No manual data entry required

Results consistent with earlier
Java code PABS
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PABS II: Particle-emission probabilities from γ decay
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Emission-probability to l th level pl and its corresponding uncertainty dpl :

pl(%) = BG

∑
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∑
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Tjg
,

dp2l =

(
BG∑
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T ⇒ conversion-corrected γ-ray intensity
B ⇒ Percentage particle-emission of parent nucleus
G ⇒ Fraction of particle decay which does not populate g.s. in daughter
(i.e. G = 1 for population of excited states exclusively)

E. Browne, NIM A265, 541 (1988)
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PABS II: 133Ba + ε → 133Cs
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ε384(%) = 14± 0.67

ε437(%) = 86± 0.67

E. Browne, NIM A265, 541 (1988)
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PABS II: 133Ba + ε → 133Cs
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ε384(%) = 14± 0.67

ε437(%) = 86± 0.67

E. Browne, NIM A265, 541 (1988)

pyPABSii:

AMHurst@lbl.gov


PABS II: 133Ba + ε → 133Cs
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ε384(%) = 14± 0.67

ε437(%) = 86± 0.67

E. Browne, NIM A265, 541 (1988)

pyPABSii:

E [keV] ε(GTOL) [%] ε(PABS II) [%]

384 14.5± 0.4 14.502± 0.247

437 85.4± 0.5 85.498± 0.247
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SQL Schema for (n, n′γ) data from Baghdad Atlas
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A Structured Query Language format spectroscopic (n, n′γ) data

Data retrieval using 3 relational tables in current construct:
atlas; ensdf; normalization
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Visualization of data in SQL
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105 data sets:
76 natural;
29 enriched

Over 7000 γ lines in
database

TABLE atlas

completely populated
for all samples
(Eγ , Iγ , Eex)

TABLE

normalization

completely populated
for all samples
(N ⇒ σγ)
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Querying the database
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Query atlas and normalization relational tables

Retrieve σγ(n, n′γ) in enriched (E) 110Pd (compound)

σγ(n, n′γ) relative to 2+1 → 0+gs in 56Fe (σγ(846.78− keV) = 468 mb)

300 ≤ Eγ(keV) ≤ 1000
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