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Introduction that matches with the desired reaction as

There are many short-lived isotopes presediscussed below.
in fusion reactor environment whose neutroﬂ-he following conditions need to be satisfied for
induced cross-sections cannot be determindhe measurement of desired reaction cross-
either by conventional methods or have vergection using surrogate method: (i) The surrogate
contradictory results. These isotopes are quit@€thod can only be used when the desired
important in the fusion reactor but non-reaction takes place through a compound nucleus
availability of their neutron induced cross-formation, (ii) spin and parity values should
sections introduces major uncertainty in théemain similar in Direct and Surrogate reaction
design of its components. The measurement éputes (i) Compound Nucleus Excitation
cross-sections of these nuclides is extremelgnergy should be same in both desired reaction
difficult as they do not exist in nature. Surrogaté@nd surrogate reactiga].
method, which is an indirect way of determininghe excitation energy of the compound nucleus
cross-sections for nuclear reactions that proceed-€ formed via™Fe(n, pI'Mn at E~14 MeV
through a compound nucleus, is a promisingz”d the Te formed via surrogate reaction
method for neutron induced cross-section %2(6Ll d)>Fe* at &; ~33 MeV are same (e
measurement on such nuclides. This method h&§”"Fe ~ 25 MeV).
an advantage that the target material required féyccording to the W-E approximatiofd], the
the experiment is stable and the Compountprmula for COmpOUnd nucleus reaction cross-
nucleus is formed via a charged nparticlésection is simplified as (Applicable only at High
interaction on the target nuclei. Excitation Energy)
In the present work we studied the feasibility of
surrogate technique for the cross-sectiofay= 50N Eexjm GEN(Eexymy = Coy= 0N (Eexy GN( Eex)
measurement of >°Fe(n, py°Mn. This reaction
is very important in fusion environment asWherea andy denote the relevant entrance and
®Fe (4,=2.73 years) is produced viaexit channels an@SNis decay probabilities for
*Fe(n,2n)°Fe nuclear reaction with fast neutronshe different decay channes
[1,2]. 1t will be first time to use of surrogate |t is found that the pre-equilibrium contribution
method in fusion applications in this massp %Fe(n, pf°Mn reaction is ~ 17% whereas

region. o o 83% takes place through compound nucleus
Theoretical investigation of the formation at E~14MeV. Previous studies of
‘DESIRED’ Reaction mechanism neutron-induced charged-particle-producing

We studied several Possible Surrogate Reactiongactions at 15 MeV in this mass region (A~ 50-
for the desired reaction ofFe(n, p°™Mn. We 60) have shown that proton and alpha particle
selected?’Cr(6Li, dY°Fe* as a possible reaction emission proceeds largely through compound
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nuclear reactions, while (n,d) reaction isSurrogate method?CrCLi, d)*°Fe*. Proposed
primarily direct[5,6]. surrogate reaction fulfils all the requirements of
Further, to check the feasibility of measuremensurrogate method.

of *Fe(n, p§°Mn reaction cross-section using
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It has been investigated that th
measurement of cross-section of the desir
reaction **Fe(n, pj°Mn is possible through
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