DVCS rate estimation for HallC experimental settings

Rafayel Paremuzyan

* Motivation/Proposed settings
* Generator
* Experimental setup

* Estimated rates for few kinematic settings



Proposed Settings by Charles

/Complement to Hall A: kinematics at the same Q?, zp as E12-06-114, h
but at higher energies, to allow separation of |[ DV C'S|? and Re[DVCS*BH]|

Not accesible in Hall A and have larger cross sections and larger calo

Kangles than their Hall A counterparts e.g. Q=3 zp = ()_36/

Low xp extension (xp = 0.2): Requires small calorimeter angles, but
has large cross sections. Can be run with low luminosity.

eg. Q° =225 =0.2

High Q2 Extension at thre xg = 0.36, 0.5, 0.6: Requires small calorime-
ter angles, and the cross section is small. e.g. Q? =81z =05

Table of all proposed kinematic settings is in the backup slides



Generation of events

Generator: Used the ep — epvy, developed by Carlos.

Flat over Q?, xg, t, ¢, ¢, within their accesable (detectable)
range for corresponding kinematic setting

psf = AQ? x Axg X At X A¢ x Ao,

Oep—epy = OBH T ODVCS T OInt C++ code by H. MOUTARDE

e Double Distribution model fitted to meson production
data

e reproducing well DVCS data
e Fast performance arXiv:1210.6975




Experimental setup

Geant4 code for HallA adjusted for HallC settings

Hall A calorimeter Designed in HallC

block size: 3 x 3 X 18.6 em block size: 2 X 2 X 18.6 cm
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<t> =-0.143 GeV* )
<xB> = 0.310 GeV
> = 2.630 GeV?

<t> = -0.205 GeV?
<xB> = 0.334 GeV?
x10° <Q2> = 2.803 GeV?

Rates

<t> = -0.268 GeV?
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Rates

<t> = -0.064 GeV* ) <t> = -0.100 GeV? <t> = -0.140 GeV?
<xB> = 0.215 Ge\zl <xB> = 0.221 GeV? <xB> = 0.222 GeV?
% >=2.146 GeV®  »10° <Q2>=2.204 GeV? «10° <Q2> =2.211 GeV?

<t> =-0.197 GeV?
<xB> = 0.222 GeV?
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<t> = -0.329 GeV?
<xB> = 0.226 GeV?
x10° <Q2> = 2.240 GeV?
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Rates
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<t> = -0.400 GeV~*
<)§B> = 0.465 )
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<t> = -0.506 GeV?
<xB> = 0.486
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Luminosity at d = 110 em, was 1037¢m 251

Proposed luminosities are obtained, by keeping the same
amount of rates in a same solid angle
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Hall A

6.60 8.80 11.00 8.80 8.80 11.00 11.00
3.00 4.00 4.55 5.10 6.00 7.70 9.00
0.36 0.36 0.36 0.60 0.60 0.60 0.60
0.94 0.94 0.94 0.94 0.94 0.94 0.94
4.44 5.92 6.74 4.53 5.33 6.84 8.00
2.16 2.88 4.26 4.27 3.47 4.16 3.00
0.89 0.92 0.95 0.93 0.90 0.92 0.86
0.54 0.55 0.65 0.74 0.63 0.62 0.46
26.53 22.93 17.92 21.23 25.61 23.67 30.25
0.20 0.18 0.19 0.31 0.26 0.23 0.18
11.66 10.33 10.70 17.78 14.81 13.07 10.21
0.42 0.42 0.42 0.89 0.89 0.89 0.89
2.19 2.24 2.83 3.83 2.69 2.61 1.84
4.77 6.25 7.07 5.06 5.87 7.38 8.54
4.36 5.83 6.65 4.18 4.97 6.47 7.62
-0.16 -0.17 -0.17 -0.65 -0.67 -0.69 -0.71
0.40 0.41 0.41 0.81 0.82 0.83 0.84
1.50 2.00 2.50 1.50 2.00 2.50 3.00
6.16E-02 3.47E-02 2.22E-02 6.16E-02 3.47E-02 2.22E-02 1.54E-02
1.24E-01 9.31E-02 7.45E-02 1.24E-01 9.31E-02 7.45E-02 6.20E-02
4.11 5.59 6.44 3.82 4.68 6.15 7.31
-0.62 -0.63 -0.56 -1.34 -1.22 -1.29 -1.28
0.46 0.47 0.39 0.69 0.55 0.60 0.57
5.93 6.03 7.26) 12.0 10.52 9.64 7.34]
1.86E+37] 3.31E+37] 5.17E+37 1.86E+37| 3.31E+37| 5.17E+37| 7.44E+37
8.21E-02 3.64E-02 1.92E-02 1.22E-03 9.95E-04 5.06E-04 5.12E-04
1.44E-02 7.80E-03 4.69E-03 5.60E-04 4.68E-04 2.78E-04 2.95E-04
3.00 2 1 13 16 13 20
2.31 3.08 5.01 9.95 6.87 8.03 4.96
5.55E+04( 5.36E+04| 5.46E+04 3.80E+04| 3.82E+04| 3.65E+04( 3.71E+04

Hall A Total = 88 PAC Days
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0.25 0.28 0.22 0.34 0.30]
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4.31 7.28 3.81 6.45 4.54
4.77 4.77 6.25 5.06 5.87
4.36 4.36 5.83 4.18 4.97
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Hall C Complement Total = 31 PAC Days
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Hall C — Low-x

Hall C — High-Q2
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-0.82 -1.31 -1.85ftmax
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