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Nuclear Reaction Data Centres (NRDC)

13 centres (China, Hungary, India,
Japan, Korea, Russia, Ukraine, USA,
NEA, IAEA) collaborating for EXFOR
compilation.

NRDC 2023 meeting (Vienna)

WANDA2025 (13 Feb.2025)

All data measured in USA and 
Canada are compiled by NNDC .



Why there are legacy data missing in EXFOR?
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ENTRY            12369     820519                              
SUBENT        12369001     820519                              
BIB                  6          9                              
INSTITUTE  (1USAANL)                                           
REFERENCE  (J,PRL,16,525,6603)                                 
AUTHOR     (A.B.SMITH,J.F.WHALEN)                              
TITLE      SEACH FOR STRUCTURE IN THE FAST-NEUTRON INTERACTION 

WITH U-235.                                        
STATUS     (UNOBT) MEASUREMENTS MADE TO EXAMINE STRUCTURE ONLY.

DATA WILL NOT BE RELEASED.                         
HISTORY    (761006C)                                           

(820519A) CONVERTED TO REACTION FORMALISM           
ENDBIB               9                                         
NOCOMMON             0          0                              
ENDSUBENT           12                                         
ENDENTRY             1 

No reply to a data request 
(digitization from figure images 
was not a solution at NNDC until 
c.a. 2004)

Voluminous dataset (e.g., time-of-
flight data) – not suitable for 
exchange by cards and tapes but 
now it is not a problem!

Unawareness of presence of legacy 
data (e.g., cartons kept in a storage 
or house)



N. Otuka, T. Kawano (2013) “Nuclear Data Archaeology”
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Nuclear Data News 106 (2013) 72

Some examples presented in the next slides were 
originally collected for this 2013 article.



Meier’s (p,n+x) dY/dΩdE (EXFOR# C0171, C1440)
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Fe(p,n+x) double differential thick target yields (Ep=113 MeV)

We noticed Larry Greenwood keeps 
its printout in a carton. Greenwood 
made a high resolution pdf file for 
EXFOR compilation (suitable for OCR) 
from the printout.

Boris Pritychenko made them 
machine readable (~4k data points).

OCR processing is not accurate for 
numbers in general.



Gadioli et al’s (p,α+x) dσ/dΩdE (EXFOR# O2263)
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NDS received a report copy (incl. ~15 k 
data points) from Australia by post.

NDS created a pdf copy (not good for 
OCR), sent pdf and original to Moscow.

The compiler (Svetlana Dunaeva) made 
them machine readable, checked the 
results  against the original .

Svetlana sent the original back to 
Australia by  post. 

Data centres must keep an original 
hard copy until completion of final 
checking.



ORELA time of flight spectra (EXFOR# 14324 etc.)
Not for direct comparison with 
ENDF resonance parameters 
because of experimental effects. 

2013 IAEA Consultant Meeting 
discussed experimental descriptions 
for proper use of TOF spectra.

Boris Pritychenko worked with Klaus 
Guber in 2015 for release of many 
ORELA datasets in EXFOR.

Compilers should know what must 
be described in EXFOR for proper 
use of the data.WANDA2025 (13 Feb.2025)



More TOF spectra missing in EXFOR?

WANDA2025 (13 Feb.2025)

Mick Moxon’s son informed NEA DB
presence of printouts of “resonance
data” from the Harwell linac.

We have only ~10 EXFOR entries
providing high resolution TOF spectra
measured by him.

A Japanese researcher (retired) also has 
a pile of papers keeping transmissions 
from the JAERI linac in his house…

Extra resource needed to discover and
digitize them for dissemination by 
EXFOR.



Kammerdiener’s (n,n+x) dσ/dΩdE (EXFOR# 14329)
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Very few actinide (n,n+x) DDX datasets 
in EXFOR before EXFOR# 14329.
(2 for 235U, 1 for 239Pu)

Boris Pritychenko digitized more than 
8k data points from graph images as per 
request from Toshihiko Kawano.

Accurate digitization from log scale was
challenging. 

Data centres must monitor new 
publications routinely and send data 
requests in a timely manner. Otherwise, 
the data files may be lost .



Bair’s 13C(α,n)16O cross section  (EXFOR# C0489.002)

Important in the relation with 
16O(n,α)13C evaluation for CIELO.

In 1999, NNDC added in EXFOR a 
dataset digitized by the NACRE 
project.

In 2014, Gerry Hale shared with 
EXFOR 885 data points originally 
received from Duane Larson (not 
an author) around 1997.

Legacy data in your computer?
WANDA2025 (13 Feb.2025)



Tovesson’s 240,242Pu(n,f)cross sections (EXFOR# 14223)

Series of measurements relative to 
235U(n,f) extended to 200 MeV (very 
useful!)

The article does not show  
240,242Pu(n,f)/ 235U(n,f), and the 
compiler did not request the data, 
which are no longer available…

Data centres must have compilers 
having good nuclear data background 
and can judge what must be 
preserved.
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Arlt et al’s absolute σf measurements (EXFOR# 22304)

D-D and D-T neutron fission cross 
sections measured at a few 
energies with 2H(d,n)3He and 
3H(d,n)4He recoil detections.

Many publications in 1977-1991 
without citations. It is very hard 
to know how many independent 
measurements were done.

Needs to trace history of each 
experimental project by the 
same compiler of the centre.
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Little’s σ0 for 232Th total (EXFOR #10956) 
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EXFOR 10956.003 provides 
19.1±0.04 b as the 232Th+n thermal 
Total cross section interpolated from
TOF data points from RPI. Looked too
small for me.

Little’s letter in Nov. 1981 was 
scanned (with other CSISRS archives 
in McLane’s office) by NNDC. It shows 
the uncertainty must be 0.4 b.

Not only numerical data but private 
communications between data 
centres and authors must be 
preserved.



Summary

• Redoing an experiment is a waste of money. Worth spending money to add 
legacy data in EXFOR.  

• Where are legacy data? In cartons in a warehouse? In your computers?

• The authenticity of the discovered legacy data is important if they are 
received via a third person not involved in the experiment.

• Compilers must have good nuclear data background so that they can judge 
what can/must be kept in EXFOR. (This requires proper training.)

• Centres are busy for regular compilation (e.g., ~450 articles are waiting 
compilation by NNDC). Legacy data compilation requires extra resource.
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View of Vienna International Centre (VIC) Buildings from Kaiserwasser

Thank you!
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