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n’-nucleus optical potential

p(r) | Vo=Am_(py) : n’ mass shift
Po W, = -T(pg)/2 : n’ absorption

U(r) = ([Vo[+ IW,) x

\Theory ‘ * linear sigma model }|V, = 80 MeV
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(PRC 74 (2006) 045203) * QMC model :|V, =37 MeV
' Experiment | (PLB 634 (2006) 368)
 CB-ELSA ¢ GSI
y12C-3n’X (PLB 727(2013)417) p12C->d(X)(PRL 117(2016)202501)
3:0: T T T 20 /16 8/4 2 /11.%5':1 /1f2 Depending
o ' on the scale
Comparison 1} 4, 315_ | Or]: the ical
with ol /A = | /| |theoretica
e A = oL/ cross section
theoretical e 0 culat
1000 15I0:)" ' 20I00 l 25100 l 1(;0 | 15IO I 200 (pn->dn’
E,[MeV] |Vo| [MeV] cros; _
section Is

V= 39+ 7(stat) £ 15(syst) MeV Upper limit not known)



What we do

* n’-mesic nuclei search by MM(y,p) @LEPS2 using BGOegg
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back-to-back np pair from 1N absorption of bound (stopped) n’

« MM resolution : 12~30 MeV => Cannot see “peak structures”
=> Compare yield below threshold with the theoretical calculation

» Data taken in 2015 (8.0x10%? photons)
* Blind analysis [mask : -100 < MM, o, rward p-M113-M,; < 100 MeV]
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Experimental set up
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n and side proton selection cuts

Particle identification cut
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Kinematical cut
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Remaining BG :
reaction emitting
n + side p + forward p

* YPP->Npp

* Yp->Tup, mMp->mnp
np->np
npn->pn

* Yp->Imp, tp->nNp

Signal selection cut
Select signal kinematics
* n’(stop)p->np

BG reduction cut
from BG data




Signal selection cut
QMD (Quantum Molecular Dynamics) l_VC‘”\XI AL BTt
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N*->np | Remaining momentum is shared by N*+19Be system
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Signal selection cut

* n, p kinetic energy
* np opening angle
* np invariant mass
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Using ratio to “remaining energy”

side forward
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BG reduction cut

|BG) o signal

* YPP->Nnpp
* YP->TINP, TP->TIP or NP->NP  fromn’ at rest

° YpP->Tmp, mp->np * jsotropic n angle distribution
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Yield ESti mation Nucl. Phys. A 435 (1985) 727

Calculation using Green’s function method (by H. Nagahiro)

* Normalized by yp->n’p cross section (<GSl exp.)
=> Still absolute value of the cross section is not so reliable

The spectra is separated to absorption and n’ escape (quasi-free)

: 1N absorption N'N -> ntN, KA, K2, InN| Measure
e ab t
ARSOTPHON { 2N absorption n’NN -> NN

* Normalize the cross section by n’ escape event

e Obtain information of np branch (including n,p escape rate
from nuclei) from absorption events @ 0<E_-E,<60 MeV
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n’ escape (quasi-free) events
e 2015same ° @C—%X +p)
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Expected yield




1/3-data




Summary

We search for n’ bound state via missing mass spectroscopy of *2C(y, p)X
using BGOegg @ LEPS2

We tag back-to-back np pair from 1N absorption of bound n’

The yield is estimated by using Green’s function method
We normalize the cross section using n’ escape events
We obtain info of np branch using np events @ 0<MM<60 MeV

We defined signal selection cut condition using QMD signal simulation

We also define BG reduction cut (backward n selection cut)
to remove remaining BG

MM dependence of BG events are being studied using 1/3-data
After fixing all cuts, we will open the box



