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QE (p, 2p) Knockout in Inverse Kinematics

2018:
* Post selection suppresses distortion

2022:
* Absolute cross section
* Quenching
e Attenuation
All at high momentum transfer

Counts
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SRC Study In Inverse Kinematics

12C(p,2p)""B SRC

2018:
* np dominance .
* Scale separation (Factorization) 10f
All with low statistics |

Counts

2022: o
* Improve statistics |
* Detect recoll n/p O L
* Multi-fragment reconstruction cos(®, ,) 05, )

Fragment distribution - SRC “Origin”
SRC pairs are (2p)-1 , (]_p]_s)-l , (23)-1 Nature Physics (2021)



Beam Properties

2018 2022*
Duration 10 days 15 days
(Physics runs)
12C Beam Intensity | 2.5x10° lons/spill 4x10° lons/spill

Spill length

2 sec spill / 10 sec

5sec/ 13 sec

Beam Momentum

4 GeV/c/nucleon

3.75 GeV/c/nucleon

* The first time Booster + Nuclotron

Spill distribution ~5sec




Experimental Setup

12C + p- 2p + fragment(s)

ToF-Calorimeter
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12C

12C + p- 2p + fragment(s)

Experimental Setup
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' Two-Arm Proton
Detector
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Incident Beam Measurement

12C + p- 2p + fragment(s)
Mwpc 1, 2

BC1 / V Vel

12C —

4

/
Silicon tracker,
not used by us

101, 2

BC — (Scintillator) Beam Counter
Mwpc — Multi wire Proportional Chamber




Incident Beam — PID

2018
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Incident Beam — Time Resolution

* 2 new timing scintillators
 Each with 2 PMTs
 Combined resolution g = 45ps (100ps @2018)
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Fragment Spectrometer

12C+p - 2p + fragment(s)
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Fragment Spectrometer — Charge ID

2022
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Fragment Spectrometer - Tracking
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P/Z (GeV/c)

Fragment Spectrometer

12C+p - 2p + fragment(s)
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Two Arm Spectrometer (TAS)

12C+p - 2p + fragment(s) ToF-Calorimeter
TOF400

Gt

Tof-Calorimeter



TAS - Vertex Reconstruction

3 lead targets — calibration run
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P2
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TAS — PID

Right vs Left arm velocity
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QE “C(p, 2p)*'B selection

Pn?fss — Pl'H + Pz'u — Ptgrget All quantities are defined in 12C frame
. _ DO
Em-':SS = My mess
P

Lab Frame:
70, "




ep1+ep2 (deg)

12C(p, 2p)!B - QE selection

Opening Angle vs Emiss Same, with B selection
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QE 2C(p, 2p)“B Missing Mass
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Resolution: “t [h
2022: 156 MeV2/c4 Z
2018: 168 MeVz/ct = _



QE knockout — Pmiss distributions
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Next steps towards
QE cross-section determination

e Clear single track — Multi-hits tracking in TAS
* Efficiency and acceptance for proton detection
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* Fo

Towards SRC Analysis

lowing QE analysis

nected:
more (p, 2p) SRC events
events with detected recoll p/n
multi-fragments SRC events
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Analysis Grou
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Thanks!
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