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In this report, the simulation (SIMC) results with regards to the real coincidence rate estimations for all the
kinematic settings of the upcoming p(e, e’ KT)A(X") measurements above the resonance region are presented.
The report is divided into two parts — first part dealing with the fall 2018 kinematics settings and the latter
dealing with the rest of the K+ electroproduction settings. The kinematics settings are arranged according to
their nominal virtuality of the incoming photon,Q? and invariant mass, W values. Each kinematics setting is
further divided into 2 (for low €) or 3 (for high ) angular settings with respect to the ¢, i.e., central angle is
along the ¢, ¢xq = —3.00° is 3° less than the central angle and ¢x4 = +3.00° is 3° greater than the central
angle and so on.

For each angular setting, three plots after applying cuts are shown in the report, namely, the so-called
”diamond” plot of W — Q? distribution, charge normalized reconstructed missing mass for both A and X° final
states as well as |t| — ¢ polar plot showing ¢ coverage at each angular settings!. The diamonds shown in the
report are for A final state, however the X0 channel also covers roughly similar W — Q? regions. In addition to
A (histogram with red pattern) and X0 (filled blue histogram) missing mass distributions, the plots also contain
sum of the two as represented by unfilled blue histogram. The cuts to select each channel are represented in
the plots with black dotted lines while red and blue dotted lines represent PDG masses: ma = 1.1157 GeV and
my = 1.1926 GeV, respectively. Finally, in |¢| — ¢ polar plots, the radial component represents four momentum
transfer to the nucleon, —t (in GeV?) while ¢ is the polar component that progresses counter-clockwise, with
¢x = 0° at the right. The plot is color coded to represent central (black), +3.00° (red) and +3.00° (blue)
angular settings.

1 More information on coincidence rate estimation and cuts used can be found in the third chapter of this thesis.
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Part 1
Fall 2018 Kinematic Settings

1 Setting: Q?> = 0.40 GeV?, W = 2.45 GeV
1.1 Epoum = 3.799 GeV (low ¢)

1.1.1 central angle
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1.2 Epean = 4.951 GeV (high ¢)

1.2.1 central angle
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2 Setting: Q? = 2.00 GeV?, W = 3.14 GeV
2.1 Epun = 8.761 GeV (mid ¢)

2.1.1 central angle
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2.1.2 +3.00°

_— ; 2 -
g > So.5-
~ 3.25 S T b
r No0.4- hist_I__21
3.2 ® [ Entries 216992
- g r Mean 1.167
3.15- S .l StdDev 0.09781
F =03 hist_s__19
L [ Entries 212539
3'1*_ : Mean 1.231
- 0.2? StdDev 0.07917
3.05 r
3i 0.1}
2'95:—‘ o b b b b b o_w L | |
14 1.6 1.8 2 2.2 24 2.6 1 . . . 14 1.5 1.6
Q? (GeV?) M,(GeV/c?)
2.1.3 -2.20°
S 33 224
O L S ¢ o
~— L o2-2f E
= 3.250 O r - 0
r g 2? DA+Z
r N1g- hist_I__6
3-21 ® F Entries 238529
r E 1'6; Mean 1.156
3.15F S 1.4 Std Dev 0.08682
- = hists_4
L 1.2 Entries 236933
3.1 1 = Mean 1.225
L F Std Dev  0.07371
3.05- 0.8~
C 0.6/
3- 0.4
: 0.2f
2957\ el b b b b 0:4 ! i e | N L
14 1.6 1.8 2 2.2 24 2.6 1 1.1 1.2 1.3 14 1.5 1.6
Q? (GeV?d) M,(GeV/c?)




2.2 Eyum = 10.921 GeV (high ¢)

2.2.1 central angle
~~
(2]
3 E A
S 3 0
= S e
B []A+x°
= hisLI_12
© Entries 116840
g Mean 1.161
2 Std Dev 0.09338
hist_s__ 10
Entries 119025
Mean 1.227

Std Dev  0.07539

13

Ll
1.4 15

1.6

M,(GeV/c?)
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3 Setting: Q%> = 3.00 GeV?, W = 2.32 GeV

3.1 Epum = 6.601 (low ¢)

3.1.1 central angle

_— m =
= I £0.5-
r L 0
I Qo4 L A+E
24 — : hlst_|_3
+ [ L Entries 192400
[ g L Mean 1.137
L 20.3— Std Dev 0.05104
23 0 hist_s__1
: - Entries 206479
L r Mean 1.207
L 0.2 StdDev 0.04023
2.2 i
C 0.1-
2.1_* L
ol v b by by by Py I o‘w il Rt o L
24 26 28 3 32 34 36 3.8 1 1.1 1.2 13 1.4 1.5 1.6
Q? (GeV?) M, (GeV/c?)




3.1.2 +3.00°
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3.2 Epum = 10.921 GeV (high ¢)

3.2.1 central angle
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4 Setting: Q? = 3.00 GeV?, W = 3.14 GeV

4.1 Epym = 8.191 GeV (low ¢)

4.1.1 central angle
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4.2 Epen = 10.921 GeV (high ¢)

4.2.1 central angle
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5 Setting: Q> = 4.40 GeV?, W = 2.74 GeV

5.1 Epeum = 8.191 GeV (low ¢)

5.1.1 central angle
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5.1.2 +3.00°
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5.2  Epean = 10.921 GeV (high ¢)

5.2.1 central angle
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6 Setting: Q2 = 5.50 GeV?, W = 3.02 GeV
6.1 Epurn = 9.343 GeV (low ¢)

6.1.1 central angle
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6.2 Eyum = 10.921 GeV (high ¢)

6.2.1 central angle
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Part 11

Remaining p(e, ¢’ KT)A(XY) kinematic settings
7 Setting: Q? = 1.25 GeV?, W = 3.14 GeV

7.1 Epam = 7.495 GeV (low ¢)
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7.2 Epam = 9.393 GeV (high ¢)

7.2.1 central angle
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8 Setting: Q%> = 1.70 GeV?, W = 2.45 GeV

8.1 Epeumn = 5.647 GeV (low ¢)

8.1.1 central angle
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8.1.2 +3.00°

W (GeV)

2.55

25

2.45

24

235

23

I\‘\\\\\\\I\‘I\

19 2 21 22
Q? (GeV?)

—t T

Normalized Counts

-
N

-

o
©

Dy
[ JA+x°
hist |__6
Entries 224950
Mean 1.141
Std Dev  0.0544
hist. s 4
Entries 225265
Mean 1.209
Std Dev  0.04142

L | Il L
14 1.5 1.6
M, (GeV/c?)

27




8.2 Epum = 8.761 GeV (high ¢)

8.2.1 central angle
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8.2.3
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9 Setting: Q% = 3.50 GeV?, W = 3.37 GeV

9.1 Epeamn = 9.343 GeV (low ¢)

9.1.1 central angle

s - ) r
o L, S 03
g 3.5: § - .ZO
C [ 0
3.45- ® 0.251 LA+E
C N C hist_|_21
C (] C Entries 223719
3.4 g 0.2 Mean 1.166
L 2 L StdDev  0.1005
C L hist s_ 19
3.35— 0.15— Entries 220276
L L Mean 1.237
L C Std Dev  0.08766
33 01
3.25— r
L 0.05?
3.2 ‘ C
1 ‘ L1l ‘ L1 | ‘ 11 | ‘ L1l | L1 1 ‘ L1 1 ‘ L1 | ‘ 11 | ‘ L | I P -]
8 3 32 34 36 38 4 42 44 0 14 15 16
Q? (GeV?) M, (GeV/c?)
9.1.2 +3.00°
— - 7} [
2 sk  0.18-
O 3.5¢ 3] C .Zo
= - O 0.16[ 0
3.45 Q. LIA+2
C N 0.14 hist___24
L o] C Entries 220863
3.4 E 0.12— Mean 1173
L ] r StdDev  0.1071
r Z o1 hist s_ 22
3.35 r Entries 216656
[ 0.08— Mean 1.237
L C Std Dev  0.08827
3.3 0.06
3.25 0.04
- 0.021-
3.2 r
H ‘ L1l ‘ L1l ‘ L1l | L1 | L1l ‘ L1l ‘ L1l ‘ L1l ‘ C | | L
28 3 32 34 36 38 4 42 44 01 1.3 1.4 1.5 1.6
Q? (GeV?) M,(GeV/c?)

30




9.2 Eyum = 10.921 GeV (high ¢)

9.2.1 central angle
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9.2.2 43.00°
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	I Fall 2018 Kinematic Settings
	Setting: Q2 = 0.40 GeV2, W = 2.45 GeV
	Ebeam = 3.799 GeV (low ) 
	central angle
	+3.00

	Ebeam = 4.951 GeV (high ) 
	central angle
	+3.00
	-1.90


	Setting: Q2 = 2.00 GeV2, W = 3.14 GeV
	Ebeam = 8.761 GeV (mid ) 
	central angle
	+3.00
	-2.20

	Ebeam = 10.921 GeV (high ) 
	central angle
	+3.00
	-3.00


	Setting: Q2 = 3.00 GeV2, W = 2.32 GeV
	Ebeam = 6.601 (low ) 
	central angle
	+3.00

	Ebeam = 10.921 GeV (high ) 
	central angle
	+3.00
	-3.00


	Setting: Q2 = 3.00 GeV2, W = 3.14 GeV
	Ebeam = 8.191 GeV (low ) 
	central angle
	+3.00

	Ebeam = 10.921 GeV (high ) 
	central angle
	+3.00
	-3.00


	Setting: Q2 = 4.40 GeV2, W = 2.74 GeV
	Ebeam = 8.191 GeV (low ) 
	central angle
	+3.00

	Ebeam = 10.921 GeV (high ) 
	central angle
	+3.00
	-3.00


	Setting: Q2 = 5.50 GeV2, W = 3.02 GeV
	Ebeam = 9.343 GeV (low ) 
	central angle
	+3.00

	Ebeam = 10.921 GeV (high ) 
	central angle
	+3.00
	-3.00



	II Remaining p(e,e'K+)(0) kinematic settings
	Setting: Q2 = 1.25 GeV2, W = 3.14 GeV
	Ebeam = 7.495 GeV (low ) 
	central angle
	+3.00

	Ebeam = 9.393 GeV (high ) 
	central angle
	+3.00
	-1.90


	Setting: Q2 = 1.70 GeV2, W = 2.45 GeV
	Ebeam = 5.647 GeV (low ) 
	central angle
	+3.00

	Ebeam = 8.761 GeV (high ) 
	central angle
	+3.00
	-3.00


	Setting: Q2 = 3.50 GeV2, W = 3.37 GeV
	Ebeam = 9.343 GeV (low ) 
	central angle
	+3.00

	Ebeam = 10.921 GeV (high ) 
	central angle
	+3.00
	-3.00




