Short-Range Correlations in
Exotic Nuclel

Preliminary results on SRC study in 1¢C and 12C using inverse
kinematics at GSI-FAIR
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Nuclear Short-Range Correlations

Patsyuk et al., Nat. Phys. 17, 693-699 (2021)
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form SRC pairs?
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Why unstable beams?
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Quenching of spectroscopic factors
dependency on proton-neutron asymmetry
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Inverse kinematics at R3B: exclusive
measurement of SRC break-up

e Beam information
e 16C beam, 1.25 GeV/u
e 12C beam, 1.25 GeV/u
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. Fragment

P-n pairs: P-p pairs:
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1°C(p,2p)™*B  1°C(p,2p)'“Be
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R3B Setup
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Residual fragment identification for 12C data

(P,2p) tagging:
Two high energy cluster
identification 8
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Quasi-elastic event identification by A-1 system tagging

Pmiss = P3 T P4 — Ptg
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Back-to-back correlation between initial
proton and residual A-1 fragment system

(P,2p) tagging
12C(p,2p)''B (P,2p) missing mass squared: 0.6-1.4 GeV2/c4
70—
eof ; Back-to-back correlation
- Of missing nucleon and A-1 system
O ¢ Distinct signature of QE scattering o/

40f
302— | /° )¢
oE 1

of L .++?++|++,++,++?++,¢ |+¢.¢u++,++¢+ e .+¢++¢.+ |
1 -0.5 0 0.5 1

cos(y)




Residual fragment identification for 1C data

(p,2p) tagging

Preliminary
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16C(p,2p)1°B quasi-elastic events selection

- (p.2p) tagging
16C(p,2p)15B (p,2p) tagging (p,2p) missing mass squared: 0.6-1.4 GeV2/c4
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SRC identification in 12C



SRC selection through A-2 system tagging

(p,2p) tagging
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Mean-field and SRC channels for A-2 tagged events

 SRC identification through A-2 system tagging
e e.9.: 12C(p,2p)'°B
 Mean-field (p,2p) with A-1 system nucleon evaporation

* 12C(p,2p)"'B"; 1B* -> 1B + n
- ”"m
« SRC pair PreiNe o

° .Pr;'l

H ,’lc'l

* 12C(p,2p)1°B, with recoil neutron
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Quasi-elastic event selection through
exclusive missing mass selection
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Quasi-elastic event selection through
exclusive missing mass selection
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12C(p,2p)1°B SRC selection

(p,2p) selection

Exclusive missing mass
squared: 0.5 ~ 1.1 GeV?2/c*

500 —
~  Mean-field simulation :
2000 (-ECF su_nulatlon : -|—_|__|_
- simulation, total : _|_
B 12C(p,2p)1°B data : _|_
300— : :
200—
100|—
: - 1 o
O"'-i'l"';"' Co— |

04 -02 O 02 04 06 08 1 12 14

(E

pmiss — Pzpmiss

K
|

Light-cone momentum fraction o )/ my

21



t| > 0.8 GeV?

12C(p,2p)10B SRC Selection Proton multiplicity 2

Exclusive missing mass

squared: 0.5 ~ 1.1 GeV2/c4
LC o: 0.5-0.8
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12C(p,2p)1°B identified p-n SRC pair
angular correlation

Back-to-back p-n pair SRC factorization from A-2 system
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16 data analysis



12C/16C data with A-1 tagging show

consistent kinematic distribution

(p,2p) selection
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Exclusive missing mass selection with A-2 tagging

t| > 0.8 GeV?2

Proton multiplicity 2
(p,2p) missing mass squared: 0.6-1.4 GeV2/c4
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16C kinematics with A-2 tagging

Significantly less SRC
contribution to 15C kinematics
with ground 14B state
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Upcoming analysis



Upcoming analysis: y spectrum associated
with excited residual A-1/A-2 system

12C(p,2p)11B with Mean-field selection 12C(p,2p)1°B with SRC selection
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Upcoming analysis: pp SRC pair identification
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Summary

e Current analysis on 2C and 16C
* Quasi-elastic identification for A-1/A-2 tagged events
 |nitial identification of p-n SRC pairs in 12C
o 16C(p,2p)1*B dominated by mean-field kinematics
* Excited states of 4B
 Upcoming analysis
* |dentification of p-p SRC pairs

» Excitation energy spectrum study for A-1/A-2 system
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Credits to R3B collaboration
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Backup slides




SRC identification
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12C(p,2p)1°B SRC selection

(p,2p) selection

Exclusive missing mass
squared: 0.5 ~ 1.1 GeV2/c4
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12C(p,2p)1°B SRC kinematics
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12C(p,2p)1°B SRC selection
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12C(p,2p)1°B SRC selection : "z
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lt| > 0.8 GeV?
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A-2 system tagging (14B/10B)
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Neutron veto for mean-field event rejection

Neuland
acceptance range

12000

10000

8000

6000

4000

2000

Mean-field simulation
GCF simulation

lt| > 0.8 GeV?2
S Proton multiplicity 2

0.1 0.2

0.3 0.4
Lab frame neutron angle [degree]

41

0.7



16C(p,2p)14B opening angle with neutron
veto dominated by mean-field contribution
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