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Compilation of thermal neutron cross sections 

and resonance integrals 

NRDC 2013 meeting  

A35  Otsuka   

Formulate completeness checking against the citation lists in S. Mughabghab’s 

“Atlas of Neutron Resonances”, and assign responsibility of the checking to four 

neutron centres. 

N.Otsuka extracted all articles (excluding theses and private communications) 

related to experimental cross sections or resonance integrals (3144 articles) from 

the citation lists of “Atlas of Neutron Resonances” (2006)  

Characterization of the experimental conditions and particularly the spectral 

distribution of the  neutron beam is important and should be properly compiled.  



thermal neutron self shielding factor epithermal neutron self shielding factor 

𝐴 ~ (𝜎0Φ0 + 𝐼Φ𝑒)  

A activity of the sample; 𝜎0 thermal cross section; Φ0 thermal flux 

I resonance integral; Φ𝑒 epithermal flux  

Determination of the thermal cross section and 

resonance integral by cadmium ratio method 





Area Compilation of α parameter 

1 No 

2 Partially 

3 Partially 

4 No 

Deviation from 1/v of the incident neutron spectrum 



REFERENCE (J,ARI,96,83,2015) 

SUBENT        14408003   20150123   20150701   20150604       

1405 

BIB                  5         14 

REACTION   (80-HG-194(N,G)80-HG-195-G,,RI) 

STATUS     (TABLE) Data taken from text p. 85 of the reference 

DECAY-DATA (80-HG-194,447.0YR)  Half life of target nucleus 

           (80-HG-195-G,10.84HR, DG,180.1,0.0158, 

                                 DG,207.1,0.0153, 

                                 DG,261.8,0.0156, 

                                 DG,585.2,0.0200, 

                                 DG,599.7,0.0179, 

                                 DG,779.8,0.0631) 

           Decay data of 195gHg determined by author 

MONITOR    ((MONIT1)79-AU-197(N,G)79-AU-198,,RI) 

                      ((MONIT2)27-CO-59(N,G)27-CO-60,,RI) 

ENDBIB              14 

NOCOMMON             0          0 

DATA                 6          1 

EN-MIN     DATA       ERR-1      ERR-2      MONIT1     MONIT2 

EV         B          B          B          B          B 

0.5        10270.0    880.0      640.0      1550.0     74.0 

ENDDATA              3 

ENDSUBENT           22 

SF8=RNV 

SF8=RNV 

,RI,,RNV          B   (Resonance integral, non 1/v part)                 3000023600116  



Deviation from 1/v of the cross sections 

The resonance structure of the nucleus contains some broad or low-lying neutron 

resonances that might cause the cross section in the thermal region to deviate 

from 1/v behaviour, that is, whether the Westcott g-factor differs from unity. 



FACILITY (LINAC,3KORPUE) Pohang Neutron Facility  

SUBENT        30833003   20130826   20140228   20140212       3162 

BIB                  6         25 

REACTION   (68-ER-170(N,G)68-ER-171,,RI) 

DECAY-DATA (68-ER-171,7.516HR,DG,295.90,0.289, 

                              DG,308.31,0.644) 

ANALYSIS   The alpha-shape factor was experimentally determined 

                      by dual monitor method using measured cadmium ratios 

                    of the 197Au(n,g)198Au and 186W(n,g)187W reactions. It 

                         was derived from the Eq. (6) of J,NIM/B,310,10,2013. 

ASSUMED    (ASSUM1,79-AU-197(N,G)79-AU-198,,SIG) 

                       (ASSUM2,79-AU-197(N,G)79-AU-198,,RI) 

                       (ASSUM3,68-ER-170(N,G)68-ER-171,,SIG) 

 
FACILITY   (LINAC,3KORPUE) Pohang Neutron Facility 

SUBENT        30835003   20150810   20160503   20160408        

BIB                  9         25 

REACTION   (57-LA-139(N,G)57-LA-140,,RI) 

DECAY-DATA (57-LA-140,1.67855D,DG,328.762,0.203, 

                               DG,487.021,0.455) 

MONITOR    ((MONIT1)79-AU-197(N,G)79-AU-198,,RI) 

                     ((MONIT2)57-LA-139(N,G)57-LA-140,,SIG) 

ANALYSIS   The alpha-shape factor was experimentally determined 

                     by using the dual monitor method with the measured 

Cd 

                     ratios of the 197Au(n,g)198Au and 186W(n,g)187W 

                     reactions. It was derived from the Eq. (4) of 

                      Nucl.Instrum.Meth.B,335,1,2014. 

ASSUMED    (ASSUM,79-AU-197(N,G)79-AU-198,,SIG) 

DECAY-MON  (79-AU-198-G,2.6947D,DG,411.80205,0.9562) 

Compilation of MONITOR / ASSUMED for RI 

FACILITY   (LINAC,3KORPUE) Pohang Neutron Facility 

SUBENT        30835003   20150810   20160503   20160408        

BIB                  9         25 

REACTION   (57-LA-139(N,G)57-LA-140,,RI) 

DECAY-DATA (57-LA-140,1.67855D,DG,328.762,0.203, 

                               DG,487.021,0.455) 

MONITOR    ((MONIT1)79-AU-197(N,G)79-AU-198,,RI) 

 ANALYSIS   The alpha-shape factor was experimentally determined 

                     by using the dual monitor method with the measured Cd 

                     ratios of the 197Au(n,g)198Au and 186W(n,g)187W 

                     reactions. It was derived from the Eq. (4) of 

                      Nucl.Instrum.Meth.B,335,1,2014. 

ASSUMED    (ASSUM,79-AU-197(N,G)79-AU-198,,SIG) 

                      (ASSUM, 57-LA-139(N,G)57-LA-140,,SIG) 

DECAY-MON  (79-AU-198-G,2.6947D,DG,411.80205,0.9562) 

 



Thank you! 


