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Carbon-12 Data Analysis

Kinematic Coverage for CSR Experiment
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Carbon-12 Data Analysis

Data analysis procedure
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Carbon-12 Data Analysis

Preshower and Shower calibration

Minimize the Chi-square function (Fumili) as follows:

n
=21 DG A+ D G AP (1)
=1 |jeMls keMi,

where i is the number of selected calibration events; j(k) was
the number of Preshower (Shower) block included in the cluster
of i-th events; M5, Mi, was the set of Preshower, Shower
blocks numbers included in the cluster: A} and Al are the
amplitude value in the j-th Preshower and k-th Shower block,
respectively; P\, was the electron momentum; C; and Cy are

the calibration constants to be fitted for the Preshower and
shower, respectively.
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Carbon-12 Data Analysis

Preshower and Shower calibration
E = 739 MeV, P0= 539 MeV, 60°, Carbon Target
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Carbon-12 Data Analysis

E/P distribution of total Shower

E=739MeV, 60°, Carbon Target
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Figure 3: E/P distribution of total
shower
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Figure 4: o/E distribution of total
shower
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Carbon-12 Data Analysis

Nal Performance of Left Arm
Run 3925, E=739MeV, P=539MeV/c, 60°
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Figure 5: Before calibration for middle Figure 6: After calibration for middle
box box
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Carbon-12 Data Analysis

HRS momentum calibration
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Carbon-12 Data Analysis

Optics calibration
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Figure 7: Zieact Optimization(Upper one); Sieve Slit Optimization
(Bottom one)
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Carbon-12 Data Analysis

Acceptance simulation (SAMC)
E = 1259 MeV, P0=950 MeV/c, #=15°, Carbon Target
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Figure 8: Acceptance comparison between data (Black) and
simulation(Red) at target plane(byy, ¢g, Yig, dp)
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Carbon-12 Data Analysis

Experimental cross section calculation

d2o Ne

T = EdQ T NiN(AE/AQ 2)
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Carbon-12 Data Analysis

_ N
B Ne = Acc-eff livetime
m N¢: Number of Events after all other electron cuts added.
m eff: The efficiency for VDC, Scintillator, Gas Cerenkov,
Shower/PreShower(Right Arm), Nal(Left Arm)
m Acc: Spectrometer acceptance.

m livetime: T1(2)/T 1(2)raw, T1(2) are event type.
| Ni =Q

e
m Q: Charge calculated by scaler after BCM calibration.

m e: Charge of the electron, 1.602 x 10~1°C.
| Nt = % . NA
m Lp: the mass of target.

m A: Atomic mass of material.
m Na: Avogadro’s Number.

m AE' =P, -dp
mAQ=A0 A
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Preliminary results for 12¢

Cross sections comparison between left and right arm

Diff XS vs @
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Figure 9: Cross sections comparison between left and right arm at
1256 MeV 15°
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Preliminary results for 12¢

Cross sections comparison between JLab and world
data
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Figure 10: Cross sections comparison between JLab and world dafaZ=iE]
at 60° for 12C
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Preliminary results for 12¢

Cross sections for 12C at 15°
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Figure 11: Cross sections for 12C at 15° without radiative correction
(black) and with radiative correction (red)
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Preliminary results for 12¢

Cross sections for 12C at 60°
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Figure 12: Cross sections for 12C at 60° without radiative correction
(black) and with radiative correction (red) '
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Preliminary results for 12¢

Cross sections for 12C at 90°

Carbon Cross Section
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Figure 13: Cross sections for 12C at 90° without radiative correction
(black) and with radiative correction (red) -
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Preliminary results for 12¢

Cross sections for 12C at 120°

Carbon Cross Section
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Figure 14: Cross sectionsfor *2C at 120° without radiative correction
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Preliminary results for 12¢

R, comparison between World and JLab data
Ref: P. Barreau Nucl.Phys. A402(1983) 515-540
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Figure 15: R comparison between World and JLab data (only with,,
statistic error) (Not to be quoted!) :
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Preliminary results for 12¢

Rt comparison between World and JLab data
Ref: P. Barreau Nucl.Phys. A402(1983) 515-540
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Figure 16: Ry comparison between World and JLab data(only with,.
statistic error) (Not to be quoted!) :
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Preliminary results for 12¢

CSR comparison between World and JLab data
Ref: P. Barreau Nucl.Phys. A402(1983) 515-540
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Figure 17: Coulomb Sum comparison between World and JLab .
data(only with statistic error) (Not to be quoted!) :
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Summary

Summary

m Cross sections of 12C at 15°, 60°, 90°, 120° were
calculated

m R, and Rt were extracted, but still very very preliminary
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