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Subject:  REACTION for heavy-ion scattering by light element target 
 
To provide reaction rate table to nuclear synthesis study in the light mass region, 
resonance structures of light unstable nuclei have been investigated by using 
compound elastic scattering reaction where resonance structure of the compound 
nucleus is measured with unstable nucleus beam on light nucleus target (e.g. 1H). The 
R-matrix analysis can be performed to the excitation function of the angular 
differential cross section at a fixed angle. 
 
Example (EXFOR C1724.002 [1] in compilation, similar data are in E2107.006 [2]) 
Resonance structure of 22Mg is studied by detection of protons in 1H(21Na,p)21Nag.s. 
 
LEXFOR defines elastic and inelastic scattering as follows: 

Scattering: 
Two-body interaction with only one particle, which is the same as the incident 
particle, in the exit channel; 

Elastic scattering: 
Scattering without excitation of the scattering nucleus (Q = O). 

Inelastic scattering: 
Two-body interaction in which the incident projectile re-emerges with an energy 
less than its’ initial energy by the amount of energy deposited in the target nucleus 
(Q<O). The residual nucleus is left in an excited state which then decays, 
primarily, by γ-ray emission. 

 
Therefore the data set C1724.002 is classified to elastic scattering data in EXFOR, too. 
What is the right REACTION code?  

1. 1-H-1(11-NA-21,P)11-NA-21,,DA 
2. 1-H-1(11-NA-21,EL)1-H-1,,DA,P 

 
1. Because of LEXFOR ask compilers to use EL in SF3, the 1st option should be 

excluded. We may add the underlined part to the EXFOR Formats Manual Chapter 
7 as an item of “Notes on SF3” to clarify this rule as follows: 

3) For coding of SF3 in the case of scattering, an appropriate process code (e.g., 
EL, INL, SCT) is used. See LEXFOR, Scattering. 

 
2. To clarify the coding rule for scattering data measured by inverse kinematics, 

addition of an item of the exceptional case in the EXFOR Formats Manual Chapter 
7 is proposed: 

f) For scattering, nuclide code in SF1 is also coded in SF4 except for the isomer 



code, which can be different for (de-)excitation of the isomeric state. 
 
 
Note that P should be coded in SF7 of E2107.002-003 and 005-006 if data are for 
proton angle. 
 
Definition of elastic and inelastic scattering  
Revision of definition is proposed below for elastic and inelastic scattering. 
 
1. Elastic scattering 
Because projectile nucleus also can be excited in heavy-ion induced reaction, the 
following new definition is proposed: 

“Scattering without excitation of both the projectile and target nucleus (Q = O).” 
 
2. Inelastic scattering 
Some EXFOR data give de-excitation of the metastable states (“inelastic neutron 
acceleration”, see EXFOR 10465, 20295, 41381). 
Example (EXFOR 22950.008): 
(71-LU-177-M(N,INL)71-LU-177-G,,SIG,,MXW) 
 
In order to allow use of INL for Q>0 scattering case, revision of the current definition 
(See the 1st page of this memo) is proposed: 

“Scattering with (de-)excitation of the projectile and/or target nucleus (Q ≠ 0).” 
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