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Quasi-elastic C(p,2p)X: Mir
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Incoming Z calibration (using N and O impurities in the beam)

Fitting functional form: Z2=a+b-ADC + ¢ - ADC* (requiring origin)
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(Must have corrected TQDC decoder with TDC/waveform matching from SRC@JINR GitHub repo)




Gamma Peak: (Pb Wall) - (No-Pb Wall)
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Reconstructing Target Position
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Incoming beam and Forward Arms (Scint. + ToF400 + GE
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Solved:
* Incoming Z identification

» Issues with ToF400 reconstruction: had to implement clustering algorithm (available at
SRC@JINR GitHub repo)

» Found absolute time offset in ToF400 using gamma peak

Not solved:

- Need to perform optics calibration in order to have reliable position / momentum information
on ToF+GEM system

- Need to incorporate beam vector from MWPC to reconstruct missing momentum for SRC
physics

- Need to obtain purer event sample to study QE correlations in forward arms (tagging on
Boron-11 in residual system)




Residual A-2 System:  Iflir

(Scint. + MWPCs + ToF700 + DCHs + Silicon)
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(Must have corrected TQDC decoder with TDC/waveform matching from SRC@JINR GitHub repo)
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Silicon trackers
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e All detectors are working
e Correlation of X and X' strip

IS observed
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- Offset of unique Si-strip numbers (solved)
- Amplitudes for Z>=6 ions are in overflow

-> no Z information for heavy ions ?
- Large strip multiplicity per event -> Implementation of clustering algorithm + noise cuts
 Alignment of the silicons using unreacted 12C tracks is in progress
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MWPCs Ukw

i Event Display of Wires Hit in Single Event
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- Solved MWPC multiplicity and track reconstruction using our own tracking algorithm
= though resolution 2x worse than expected

- Need to |mplement muIt| tracklng algonthm for MWPCS
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* PID for fragments using DCH tracks + dE in BC3,4 /notrack o o

- Efficiency of track reconstruction is ~43% at the moment

cut on incoming 12C
in BC1 and TO

Trying to improve DCH efficiency and alignment
run 2332 B=1800
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ToF700 Mir

Example of position calibration
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Large hit multiplicity in TOF700
= |mproved by clustering algorithm

Time resolution in a single strip

» Position calibration of TOF700 using DCH tracks - iegra 2iz
= Unreacted 12C 120 ean 0001608 + 0029
= Depends on DCH alignment 100 R
= Resolution: 5 mm sigmain X and Y -

. | . . F: o =116 ps
- Estimated time resolution: 116 ps (sigma) o
- Absolute time-offset calibration for individual strips is oo
based on BMNRoot simulation of unreacted 12C - | | |
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BMNRoot simulations it

- New event generator introduced in BMNRoot

\ ) = Realistic beam profile (angle, position and momentum
- l I 'I' 3 spread)

, ﬂ |  Fine adjustment of DCH hit positions and angles to match

d simulations for run 2332 (Empty target, B-field @ 1800A)

Unreacted 12C beam profile
- Mismatch between simulations and experiment

o for different B-field settings
35 * Trying to extract tracking function for fragments
using global fit of the simulated data

@
T

DCH X angle [deg]
.\l
~ (8]
T

»

55L 25
20
: - Simulating data for
e various fragments
35F 10 (11B, 10B, 10Be, 4He, etc.)
: 5
clhdaa e el b Don e b . .
25{3)0}3(;([35] 40 45 50 55 ° Global fit function Fragment PID,
cm
Blue: Experiment (DCH, MV.VPC’ TOF?OO). —» Experimental data ——» momentum,
Black: BMNRoot to determine Brho, velocity acceptance
] and acceptance corrections

(nin) |



QuaS|-eIast|c C(p, 2p)X reactlon

Targetz,  Target vertex: Data subset: Simulation:
0, » Simulation:
‘ . - L 36— AR " ol ' :
[ B
34— -
32— -
a0l
- Il B
28k -
- - Where our
26 .
- coverage is
R 24 .
-650 -645 -640 -635 -630 | T U R N TR TR T N N SR R M TR N

24 26 28 30 32 34 36 38

Target z,, 0, 0,
A-2 Residual System:

O
pd
@)

- - - - 3
r . . —
220 700 — 12C’( 2 ) 1 1X »
i L : p.2p)s
2001 . . - .
oof . e 600— 26}
— ° ° | -
C ° ° : 24} N ' 3 . : y
160F ull - ‘~ 5 = W08
g . . S00F : " h,:“? e
140F . - 22 €.¢
o b . =
100 . - -
5 . 300 18
80F . : < < -
: . - 2<|p| £3GeV/c oF-
60F 200 -
4of 14
2oL 100 12
% 10 20 30 40 50 60 70 80 90 100 0 b
2 0 5

Before Target o “Alte et ... alZsum of X



e — = -

Planned publications:

|dentify quasi-elastic (p,2p) with 4GeV/c/u beam

Study A-2 residual system after SRC knockout

Quasi-elastic C(p,2p)X A-2 Residual System

Purer event sample » No. of tracks discrimination

Optics calibration
Understanding of GEMs with ToF system

e Clean SRC event sample using ToF/GEM

forward arms with beam tracking

Reconstruction of missing momentum

« Momentum reconstruction of the fragments
» Efficiency corrections
e Extraction of the fragment yields




