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Searching for Multi-neutron System

A long-standing question in nuclear physics is whether the 
chargeless nuclear systems can exist. 

2n ? 3n ? 4n ?

pion-induced double-charge-exchange (DCX) reactions 

Uranium fission reactions 
Some attempts:



The Reaction



Set up of the Experiment



Calculation of the 4n Energy

E4n = E2
miss − P2

miss − 4mn

Pmiss = P8He + Ptar − P4He − Pp

Conservation Law:

“Miss” Part:
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Fitting the Data

f(E4n) = afres + bfcon + cfbgdModel for the whole  spectrum:

Resonance term: fres =
k

(E2 − M2)2 + MΓ2

fcon = E4n exp(−
E4n

ϵa
)Non-resonant  term:



Error Estimation

Statistical uncertainty:

Systematic uncertainty: Carrying out another experiment

6He(p, pα)

χ2 Minimization


