Current Work

Convolution Program

- Investigate the EMC, SRC, and the correlations
between the two:

* Developing a Simulation

- Systematic
- Monte Carlo
- Momentum Dependence

« Scatter an electron off of a moving proton
« Change Initial direction of the proton
« Change the direction of the Scattered electron



Energy [Gev]

Transformations

Energy [Gev]

Initial vectors

© —
p—" 7
Lab Frame Initial
2 -1 0 1 2
Energy [Gev]
After Scattering
T T e T :
L p — _
. "Fixed Target"
Scattering
-2 -1 0 1 2

Energy [Gev]

Energy [Gev]

Energy [Gev]

-1

Rotated vecotors

e — |
p=—"= "
2 -1 0 1 2
Energy [Gev]
Rotated by Delta
T T e T :
p—" "
2 -1 0 1 2
Energy [Gev]

Energy [GeV]

Energy [GeV]

-1

Boosted vectors

g —»
p — -

Energy [Gev]

Boosted back

g —»
p—.—

Energy [Gev]

Energy [Gev]

Energy [Gev]

Boosted and Rotated

© —l
p e
"Fixed Target"
Frame
2 -1 0 1 2
Energy [Gev]
Final vectors
T e T
p e
Lab Fame Final
2 -1 0 1 2
Energy [Gev]




Inelastic scattering

| calculated F, using the parameterization found in a paper by

L.W. Whitlow

F§'(x, Q%)= pF ¥ (x)
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F(x)= Y C(1-x)"2,
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Aa(x)=Ce+Cox+Cex?, ifQ*<A(x),

Coefficient Hydrogen Deuterium
58 1.417+0.039 0.948 +0.027
ke, _0.108+0.311 —0.115+0.215
& 1.486 +0.903 1.861+0.624
Y —5.979+1.106 —4.733+0.762
C; 3.524 +0.482 2.348+0.333
Ci —0.011+0.025 —~0.065+0.024
" —0.619%0.153 —0.22410.144
Cs 1.385+0.213 1.085+0.193
G 0.270+0.028 0.213+0.024
Cis ~2.179+0.221 —1.687+0.183
O 4.722+0.537 3.409+0.439
e —4.363+0.405 —3.255+0.333




Proton momentum = 0.25 GeV
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Proton momentum = 0.0 GeV
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Proton momentum = 0.5 GeV
F2 V XB
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 Cross section from a paper from Petratos.
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My code for calculating the cross section.

/lInelastic Cross Section

double alpha = (1.0/137.0);

double A = 4*alpha*alpha*e_final[O]*e_final[O]*pow(cos(theta/2.0),2)/pow(Qsquared,?2);
double B = F_two/mp;

double C = 2 * (F_two/xb) *pow(tan(theta/2),2);

double diffcross = A*(B+C);



Counts of Xb for Beam energy of 10 GeV, Proton
momentum = 0.25 GeV
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Counts of Weighted Xb for Beam energy of 10 GeV,
Proton momentum = 0.25 GeV
Left: weight by cross section Right: weighted By F,

Counts of Xb weighted with cross section Xb counts weighted with Ftwo
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Ntuple for block R.cer.a* from analyzer.

R.cer.a
htemp
108 Entries 100000
Mean 15.48
RMS 108.9
10*
10°
10°
10
1
1 1 | 1 | | | 1 1 | 1 ’I_|I ’-IHlHHHHI IH||-|I 1 1 1 | | IHI |
0 1000 2000 3000 4000 5000 6000

R.cer.a



From .odef
TH1F Rchera 'Right arm Gas Cherenkov' R.cer.a 1000 0 4500 R.cer.a>0.

For O and 1.
Right arm Gas Cherenkov 0 Right arm Gas Cherenkov 1
Rchera0 Rcheral
B Entries 164 Entries 123
Mean 690.5 Mean 648.9
RMS 319.2 RMS 457 .5
10— 10—
1 — 1 L
_III I‘l‘l _II ‘H‘“Ill
0 500 1000 1500 2000 2500 3000 3500 4000 4500 0 500 1000 1500 2000 2500 3000 3500 4000 4500

12



Experiment expert
BPM and Harps
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Hall A BPM Readout
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Figure 3: Hall A Beam Position Monitor read-out electronics for E93050,
March-April 1998.
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