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Resonance Analysis 
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Resonance parameters are adjusted so that they describe 
experimental observables. 
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Resonance Analysis 
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(Er, Γn, Γγ) 

Least-squares analysis 

T, Ycapt etc. (uncorrected)  

Correction for experimental effects 

T, Ycapt etc. (corrected) 
(in EXFOR)  

T, Ycapt etc. (uncorrected)  

T, Ycapt etc. (corrected)  

σtot, σcapt etc. 
(in EXFOR) 

Further correction 

Least-squares analysis 

(Er, Γn, Γγ) 
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Transmission (TRN) and Reaction Yield (RYL) 

Transmission 

T = exp(-n<σtot>)  

   = N Cin / Cout 

 

Reaction yield for channel x 

Yx = [1 - exp(-n<σtot>)] · (<σx>/<σtot>) + Ym 

      = N Cx/φ + Ym 
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C: net count, φ: beam flux 
n: areal sample density 
N: normalization constant 
<σ>: Doppler broadened cross section 
Ym: Yield due to multiple interaction 

Cout 
Cin 

Ccapt 

Cscat 
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Transmission and Reaction Yield 

Transmission (dimensionless) 

T = exp(-n<σtot>)  

 

Reaction yield for channel x (dimensionless) 

Yx = [1 - exp(-n<σtot>)] · (<σx>/<σtot>) + Ym  
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Eu+n measured at RPI 
(C.Leinweber+,J,ANE,69,74,2014) 

Cout 
Cin 

Ccapt 

Cscat 
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Reaction Cross Section (SIG) 
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Sometimes reaction yields are converted to the reaction cross 
sections by the experimentalist: 

Yx = [1 - exp(-n<σtot>)] · (<σx>/<σtot>) + Ym → <σx> = …. 

 

Cm+n at J-PARC 
A. Kimura+, J,NST,49,708,2012 

Calculated by MCNP 
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Reaction Yield and Cross Section 
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For a thin sample (i.e. neutron interact with nuclide one time at 
maximum),  

      Yx = [1 - exp(-n<σtot>)] · (<σx>/<σtot>) + Ym ~ n<σx>  
 

(Yx: dimensionless; n: atoms/barn)  

 

Yx/n is a quantity in barn, and some experimentalists adopt it as an  
expression (normalization) of the yield (even for thick samples). 

 

This is a cross section not corrected for sample effects, namely raw 
cross section (,SIG,,RAW) according to LEXFOR. 
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LEXFOR (Feb. 2008) “Raw Data” 
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This part is missed in the current LEXFOR (my fault!)  
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Finite Sample Thickness Effect 
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Can be used for R-matrix analysis only after corrections for sample effects 

Capture yield divided by areal density by Klaus Guber et al. 
(“experimental cross section” in his terminology.) 

Thick sample 

Thin sample 



International Atomic Energy Agency 

Capture Yield Divided by Areal Density (,SIG,,RAW) 
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Fe+n at RPI (EXFOR 10001) 
R.W.Hockenbury+,J,PR,178,1746,1960 
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Capture Yield Divided by Areal Density (,SIG,,RAW) 
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Hf+n at Harwell, 
M.C.Moxon+,R,AERE-R-7864,1974  
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Capture Yield Divided by Areal Density (,SIG,,RAW) 
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54Fe+n at KFK, 
H.Beer+,J,NP/A,240,29,1975 
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Capture Yield Divided by Areal Density (,SIG,,RAW) 
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144Sm+n at ORELA, 
R.L.Macklin+,J,PR/C,48,1120,1993  
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Capture Yield Divided by Areal Density (,SIG,,RAW) 
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12C+n at ORELA, 
R.L.Macklin,J,AJ,357,649,1990  
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Capture Yield Divided by Areal Density (,SIG,,RAW) 
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88Sr+n at ORELA, 
P.E.Koehler+,J,PR/C,62,055803,2000  
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Capture Yield Divided by Areal Density (,SIG,,RAW) 
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53Cr+n at ORELA, 
K.H.Guber+,J,KPS,59,1685,20011 

“Experimental cross section” 
according to the author (K. Guber) 
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SAMMY Option: “NORMALIZE AS CROSS Section” 
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SAMMY accepts the yield divided by the areal density (thickness). 
This quantity is in barn, but still different from the cross section 
(even though we specify it “CROSS S” in SAMMY input”).  

N.M.Larson+,ORNL/TM-9179/R8 
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Is ,SIG,,RAW appropriate? 

• Reaction yields divided by the sample areal density Yx/n are for EXFOR 
compilation. Some R-matrix analysis code (e.g., SAMMY) accept this quantity 
as a variation of reaction yield normalization. 

 

• The name of this quantity depends on the author (e.g., yield, yield per 
thickness, effective cross section, experimental cross section) 

 

• This quantity is in barn, and we have used ,SIG,,RAW (raw cross section), 
namely cross section not corrected for known effects. 

 

• Problems for us of ,SIG,,RAW 

1. The name “raw cross section” does not explain the definition of this quantity. 

2. “raw” sounds not very appropriate for some people.  
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Summary and Proposal 

• Some experimentalists report reaction yields in barn. 

 

• This quantity must be distinguished from the cross section (,SIG) 
because we can use this quantity for resonance analysis only 
after correction for sample effects. 

 

• Introduce a new quantity code for “reaction yield divided by the 
areal sample density” to avoid a generic code ,SIG,,RAW. 

 

• ,RYL,,DAD (reaction yield divided by the areal sample density)  
could be a candidate as an extension of the reaction yield (,RYL). 
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