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Optics Overview

Optics calibration is the calibration of the
transport matrix. The transport matrix translates the
focal plan information to the target information, i.e.,

(xfpl yfpl efpl q)fp) to

(dpl ytgl Btgl (Dtg)

Where each target variable can be expressed as
the series expansion of the focal plan variables.

i.e. Y, = Yy 01 ¥yk* Q!
where Y. = C.*x
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Optics Overview

The optic runs with known target variables are required as
follow:

Vertex Multiple-foil target. [known separations and locations]

Theta & Phi Multiple-foil target with Sieve inserted. [know holes
separation, Sieve location]

dp Various dp scan for the same central_p, i.e., +/-4% +/-2% and
0%. For carbon target and Hydrogen target
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Left Optic Run-list
Calibration Central Central Comment
Momentu | Theta
m (GeV) (degree)
Vertex 1237 C-Optics 2.25776 2.05494 16.5026 Out Known miss-pointing
information
Theta & 1238 C-Optics 2.25776 2.05494 16.5026 In Sieve Location from 2009
Phi survey
Dp 1228, LH2 2.25776 2.13707, 16.5026 Out Single Elastic strip but
1229, 2.09598, strongly dependent on
1231, 2.05496, the scattered angle
1243, 2.02001,
1241 1.97291
Dp 1884, C-Optics 1.1601 1.14002, 17.4997 In Multiple peaks from
1888, 1.118, Carbon excitation state
1892, 1.09597,
1995, 1.074,
2005 1.05498
Dp 2871, C-Optics 4.45629 3.60145 20.3008 In Exact momentum for the /'
3,5,6 production kinematics
/4
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Calibration Central Central Comment
Momentu | Theta
m (GeV) (degree)

Vertex, 2017, : : In Known miss-pointing
Theta & 2018, information

Phi 2019
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Outline

** Vertex
> Vertex calibration
» Target y resolution

» Solid Target vs. Cryo
Target offset

» Miss pointing Calculation
(ongoing)
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Outline

** Theta & Phi

> Sieve Location
» Hole Location
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Outline

< Dp
» Energy lost

» Exact momentum setting
for each point in delta
scan
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LEFT OPTICS
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Vertex Z is ideally E -
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phi. This show the final result -
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[mean[mm] 514 -43.4 353 .27.4 -201 -128 -58 1.3 B2 150 21.8 285 350
2500 136 175 1.93 144 124 1.08 1.04 Y.06  1.18 , 1.31, 1.40 144 1.36

Left Target Y i
The target Y resolution will 2000
not change when the HRS i
angle change. This shows the B
resolution of the target Y L
which range from 1.04 to 1500 —
1.93 mm. B m
1000 7 ﬂ
Run 1237 L m
Angle 16.5 degree -
With miss-pointing offset B
imposed. 500 B U U U v v \J
0 L L)/\/ | I |

| | | |
002 O 0.02 0.04 |
y_target [m]
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Sieve XY

After Vertex calibration, the
theta and phi are next.

This show the vertex
reconstruction for the C12-
Optics with the Sieve
inserted. The resolution is
worse as the Sieve blocked
and scattered some particle.

Run 1238
C12- 13foils
At 16.5 degree
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Sieve XY

After Vertex calibration, the
theta and phi are next.

This show the vertex
reconstruction for the C12-
Optics with the Sieve
inserted.

Run 1238
C12- 13foils
At 16.5 degree
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Sieve XY
Each foil

Run 1238
C12- 13foils
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, = 0.1
Sieve X Y £ -
All foils = 0.03
The reconstructed Sieve S 0.06 :—
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Momentum scan: LH2: dp vs. cos(scattered angle)
s :
Lo
1 ~ .
. IIH‘IIH‘HII'\H|HH|IIH . IIH‘IIH‘HII'HI|HH|IIH IIHlIIH‘HIIlHI|HH|IIH
Cos(scattered angle) = [cos(theta0) — phi_tg*sin(thetaO)]/sqrt(1+theta_tg'\2+phi_tg’\2)/
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Momentum scan: LH2: dp_kin vs. cos(scattered angle)
Dp_kin = dp — [P(M,theta) — P(M, theta0)]/p0

dn_in_ve_cox_seaniensd thats 1228 dn_in_ve_cox_seaniensa thats 1228 p_Kin_ve_eor_seanored_thata 1231 p_Kin_ve_gor_seatored_thata 1243 _Kin_ve_eor_seatored_thata 1241

084 0545 005 0955 028 0965 0.97 084 045 095 0055 028 0.965 087 084 0345 005 0955 0.8 0.065 087 084 0245 085 0555 098 0.965 087 054 0048 085 0955 098 0.965 087

costheta_scatiered) cosftheta_scatiered) cosftheta_scatiered) cosftheta_scatisred) <osftheta_scatisred)

LH2 at the second pass data at 16.5 deg, dp_kin vs cos(scattered angle) /

Navaphon Muangma (Tai) I H . '£;?
“SRC Weekly Meeting”, June 12, 2011 I I I I Jef son Lab

OThomas Jefferson National Accelerator Facility




Momentum scan: C12: dp vs. cos(scattered angle)
o IIII|IIII|IIII|IIII|III.I|IIII o IIII|IIII|IIII|IIII|IIII|IIII ,‘uIIII|IIII|IIII|IIII|IIII|IIII ,‘"IIII|IIII|IIII|IIII|IIII|IIII ,ﬂ,IIII|IIII|IIII|IIII|IIII|IIII
94
Less dependent on the scattered angle but not completely independent. /
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Momentum scan : C12: dp_kin vs. cos(scattered angle)

an_kin_ve_cos_samersa snota_same an_kin_ve_cas_ssanorss_shota_tass a6_bin_ve_cox_scamarsa_snata_tanz an_kin_ve_cos_ssamersa shota_sans an_kin_ve_cas_ssanersa_shota_2005
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| Problem: only have half of the kinematics cover.... Need to go back and modify the code for LHZ/
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Timing

*** Define *** Using the high
» TOF = s2.time - relativistic electron run
path_length /(beta *c) to eliminate the beta.

+s* Controversial for this
method.

** Good for making a
coincidence time with
other spectrometers.
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| s2_hist_TOF_vs_x s2_hist_time_vs_x
Top left: S2 TOF vs x
Top right: S2 time vs x =
Bottom left: s2 TOF ?2;46
Bottom right: s2 time W45
S Pus
- E
o 843
All units are in ns and meter a L.s2.trx[0] “ L.s2.trx[0]
g
s2_hist_TOF | s2_hist_time |
20000 r
13000:_ 25000:—
16000
14000 20000:—
12000 C
. 15000
10000
8000 10000
6000 an=749.97 - mean=846.17
4000 sigma=0.70 5000~ sigma=0.52
2000 r f
Di6"7a6-747 748 745 750 751 75 755 754 755 845544 545 546 847 845 545 550 351 555 853
\9+0.5*DBB.s20r[0]-(L.tr.pathl[0]+L.s2.trpath[0])/0.3 L.s2.time[L.s2.trpad[0]]*10*9+0.5*DBB.s20r[0]
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PID: Pion Rejecter Efficiency

*** In general, we can use ¢ Thus, we can only use
either Pion Rejecter or Pion Rejecter for the
Cherenkov or both to electron-PID.

make electron “* The efficiency of the

selection. pion rejecter can only
*** However, we only have be studied at the

the Cherenkov fixed for kinematic 3.

the overflow in the

kinematic 3 only.
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Pion Rejecter
Efficiency

All plots has cut on
abs(vertex) < 0.8 m,

abs(theta)<0.07,
abs(phi)<0.04,
abs(dp)<0.05

No edtm, and Trigger 3

Top left: prll vs pri2
Bottom left: cer with
identify pion and electron

Top right: prll vs pri2 with
cut on pril > 500, pri2>400 &
pril+pri2> 2000

Bottom right: cer with all prl
cut.

With this cut, we have
99.67% electron 0.33% pion

contamination. Lost 2.97% of
data
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RMS y 536.2

1000 1500 200
pri2, Energy [MeV]

500

PID_cer |

PID_cer
Entries 188174
Mean 387.5
RMS 184.6

cut pion at channel 30

No. electron = 194211
=98.00 %

No. pion = 3963
=2.00 %

200 400 600 800 1000 1200 1400
cerenkov adc sum [channel]

PID_prl_cut_prl

— 3500
- F Entries 192279
2 2000t m
> 3000 RMEx a2
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] N
5 2500':—
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= n
a g\\\
1500F
1000 o
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F =297T%
_IIII|IIII|IIII|IIIIIIII|IIII
GO 500 1000 1500 2000 2500 3000 °
pri2, Energy [MeV]
PID_cer_cut_prl |
E PID_cer_cut_prl
E Entries 192279
r Mean 394
: RMS 189.2
10?

10

L = e S R L

No. electron = 191652
=99.67 %

No. pion = 627
=0.33%

0

200 400 600 800 1000 1200 1400
cerenkov adc sum [channel]
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PID_prl PID_prl_cut_prl

= 3500 . — 3500 -
o ° - Entries 198174 - E Entries
Pion Rejecter s b S ey
- RMS x 727 - C RMS x 330.6 5
. . E RMS y 536.2 E r RMS y 440.1
EfflClency E:: 2500 E:: 2500
All plots has cut on B B 2000
abs(vertex) < 0.8 m, 15001
abs(theta)<0.07 : %
( ] ) ’ 1000':_ No. pass cut = 191
abs(phi)<0.04, so0t =96.44 %
L No. eliminate = 7047
abs(dp)<0.05 : | =356% | |
. '300 1000 150;] 2‘00 BOI I I'I.‘.il:I{:ID I I1Il:Il:|i:II I1I5{:|illI IZI[IObI IZISOEII I.."oIIII{:N:I 0
No edtm, and Trlgger 3 pri2, Energy [MeV] pri2, Energy [MeV]
Top left: pril vs pri2 PID_cer | PID_cer_cut_prl |

Bottom left: cer with

PID_cer PID_cer_cut_prl

identify pion and electron " cutpionatchannel 30 [Ewes e W 41
: RMS 154.6 : RMS 188

Top right: prll vs pri2 with .

cut on prll > 500, pri2>400 & 10 10

pril+pri2> 2500

Bottom right: cer with all prl 10 10

cut.

. . No. electron = 194211 No. electron = 190574
With this cut, we have =98.00 % =99.71%
99.71% electron 0.29% pion 1 1\o; Plop = 3963 1y 1o, blop =993 .
H H o :Illl.lll‘nllllllllll\ll||| ||||.||||n||||||||||||||||
contamination. Lost 3.56% of 0 200 400 600 800 1000 1200 1400 0 200 400 600 800 1000 1200 1400
data cerenkov adc sum [channel] cerenkov adc sum [channel]
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Pion Rejecter
Efficiency

All plots has cut on
abs(vertex) < 0.8 m,

abs(theta)<0.07,
abs(phi)<0.04,
abs(dp)<0.05

No edtm, and Trigger 3

Top left: prll vs pri2
Bottom left: cer with
identify pion and electron

Top right: prll vs pri2 with
cut on pril > 500, pri2>400 &
pril+pri2> 1500

Bottom right: cer with all prl
cut.

With this cut, we have
99.62% electron 0.38% pion

contamination. Lost 2.80% of
data
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cut pion at channel 30

No. electron = 194211
=98.00 %

No. pion = 3963
=2.00 %
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No. electron = 191880
=99.62 %

No. pion =739
=0.38%
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Pion Rejector Efficiency

Comparison table

Prl sum cut Prl Data lost % Cer Electron % Cer Pion
(with prl sum peak contamination
at 3500 MeV) %

99.62%
99.67%
99.71%
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RIGHT OPTICS

son Lab

OThomas Jefferson National Accelerator Facility

Navaphon Muangma (Tai) I
“SRC Weekly Meeting”, June 12, 2011



1800
1600
1400

Right Vertex

Miss-pointing survey at 12.5
degree. Try to do the vertex
calibration at that angle.

1200
1000
800
600
400
200

Run 2017
BeO target

o
[N

0.15

e
-

0.05

rpr.z - 1*(0.005000)

(=]

-0.05

&
-

S
o

&
&

Navaphon Muangma (Tai)
“SRC Weekly Meeting”, June 12, 2011

vertex_rpr_z
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= —20
- 10
:\ PRI N |- P -| | -'\”r:.|=.\-.|:.ll.\.'|- |'\ .T [ -|-'| 2 O | |- L '|.-'|':-\ T PATI IR 0
.05 -0.04 -0.03 -0.02 -0.01 0 0.01 0.02 0.03 0.04 0.05
R.gold.ph

] i|- Jeff;rgon Lab

OThomas Jefferson National Accelerator Facility



Right Vertex

Combine BeO (previous
figure), Dummy 4cm
(current), Dummy 15
cm(next)

Run 2018
4cm Al Dummy

Navaphon Muangma (Tai)

rpr.z - 1*(0.005000)

2000
1800
1600
1400
1200
1000
800
600
400
200
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-0.05
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vertex_rpr_z
= vertex_rpr_z
= Entries 209216
= Mean 0.006885+ 8.351e-05
= RMS 0.0382 + 5.905e-05
:_ Integral 2.092e+05
E L e St atut e e R T L I I B %"""‘I’"“"\""w—* s el

2 -0.15 -0.1 -0.05 0 0.05 0.1 0.15 0.2
rpr.z - 1%(0.005000)

vertex_vs_ph |
= - vertex_vs_ph
= Entries 209216
— Meanx  0.00114 + 3.222¢-05 50
E Meany  0.006885+ 8.351e-05
— FRMS x0T+ 227905
= 0.0382 + 5.905e-0 —140
— 2.092e+05
= —120
= 10
= ) i
:\ R B I |-\ | |-\'|.E‘| \I I IR T N T S NI R Sl Cot AT N A r|| L1 0
.05 -0.04 -0.03 -0.02 -0.01 0 0.01 0.02 0.03 0.04 0.05

R.gold.ph

Jefggon Lab

OThomas Jefferson National Accelerator Facility




vertex_rpr_z
3000 vertex_rpr_z
- Erftries 243084
C Mdan  -0.009328 + 0.0001501
2500 — RMS 0.07401+ 0.0001062
° — Integral 2.431e+05
Right Vertex -
2000 —
Dummy 15 cm -
1500 —
Run 2019 10001
15 cm Dummy 500 —
L Levopmgereeee ™ [ | T 1 Lol w i
&l 2 -0.15 -0.1 -0.05 0 0.05 0.1 0.15 0.2
rpr.z - 1%(0.005000)
vertex_vs_ph |
g 0.2 - vertex_vs_ph . 100
g - ‘| Entries 243084
S 015 — <{ Mean x -0.0003768 + 3.082e-05
g = Meany -0.009328 + 0.0001501
= 0.1F —80
o 0.05—
g F 60
0
-0.05— —140
0.1
= 20
0.15— |
-028.05 -0 0
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RIGHT, SIEVE XY
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Wrong right optics reconstruction?
One of the two large holes appears in the unexpected location.
| test3 7
Target :F *
theta vs. phi " E “
Supposed ol .
location T e *
VO e on e
Rotating o -
(directly 3 o
related to focal boa 50
plane) =
theta VS. phl -u.oz;— 20
"’-“ﬁ.gs" B B e T R ¥ R ¥ I Y
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Right Optics?

*** Two possible options *** Wrong Optics Matrix?
» Wrong Optics » Check using the other

> Wrong Sieve inserted. optics obtain from other
experiment.

** Wrong Sieve Rotation?
» Picture? (not available)
» Data at the focal plane?

son Lab

OThomas Jefferson National Accelerator Facility
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rpr.z theta_phi |
[ £ [
10000 .06
I S |
o o L .04 —200
Right Optics? s000f- g
i 0.02 150
Check with the focal plane 6000 - N
. [ 0_
variable. r C
4000 .02 —100
2000F 0.04r
r -0.06 S }
Ll Tl by T T -l I A 1 ¥ 21
-91.2 -0.15 01 005 0 0.05 01 015 0.2 -0.06 -0.04 -0.02 0 0.02 0.04 0.06
rpr.z R.gold.ph
theta_phi_foil2 | focalplane_theta_phi_foil1 |
£ T £.04r
.06~ IE
3% 140 gosf 140
P L r |
®.04- 120 0.02 120
0.02 100 0.01 100
o ot 80
-0.02 60 0.01; 60
C 025 40
.04 e -0 02E
L B -0.03F 20
-0.06- e : e e AR .- I
Lo Ly leaqd ER .—|'-1'|'.|-|.|':'|'|||||| 0 -0 _||||J|||||.|'|;1|'|||||||'|||||||||J||'||||||||||‘||||'| 0
-0.06 -0.04 -0.02 0 0.02 0.04 0.06 '%.05-0.04-0.03-0.02—0.01 0 0.010.020.030.040.05
R.gold.ph R.tr.r_ph
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2?Matrix??

** Result +»* Sieve Orientation?

» Same sieve orientation » Let check against the
appear Left HRS

» the Sieve in the Left Arm
are fixed. Only able to
move Up & Down. No
Rotated.

Navaphon Muangma (Tai) I o - , )
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target_thetaphi | rotate_thetaphi
e 0 . — — 12 £ 0.05;
= . o : T i 14
2 o.08F £ 0.04f
> F : E
Left theta & phi - oter v T N
0.041- g 0.02 10
0.02 0.01F
Actually the target theta & : : g
. o 6 oF
phi are -45 degree of the : :
. . -0.02F -0.01 6
focal plane variable: anti- : 4 :
I . -0.04 -0.02:— 4
correlation. .06 R 0.03C
-0.08] -0.04 2
‘I_\III|||||||||||||||||||||||||1'||||.|IIII|II'II|III.I 0 -0 :IIIIiII||||||||||||||||||||||r||||||||||||\|||||| 0
~0.050.040.030.020.01 0 0.010.020.030.040.05 05.050.040.030.020.01 0 0.010.020.030.040.05
L.gold.ph L.tr.r_ph
rotate_vs_target_ph | rotate_vs_target_th |
= 0.05¢ 04
o E ha -
3 0.04F <5 0.08- I9°
S E > r
4 0.03- - 0.06F _ =180
0.02F 0.04F . N {70
0.015 0.02]- NG | 60
oF ob ¥ -| =50
0.01F -0.02F | o
0.02F 0.04F B 30
-0.03F -0.06] ENC [0
-0.04F _ -0.08F N 1o )
-0 :\III||||||||||||||||||||||||||||II|||I.I|IIII|IIII 0 -0‘I:I|||||||||||||||||||||||||||||||II|IIII|II-\'||:IIII 0
“0%.050.040.030.020.01 0 0.010.020.030.040.05 ~0.050.040.030.020.01 0 0.010.020.030.040.05
L.tr.r_ph L.tr.r_th
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target_thetaphi rotate_thetaphi |

Ar 0.05¢
C | E
0.08F 0.04[
! E E
. . 0.061 0.03}
Right Theta & Phi o0 o0zt
So... we do have the same 002 001
. 0 o
relation of target to focal : : Lo
. -0.02- -0.01% il o
plane theta & phi. : 2 - A
0.04 -0.02:— . :
-0.06F 0035 N L
-0.08- _ _ % . | |
. . . -01:1lIIlIIII‘.III.IllllI|II.II|II..II.|'IIII|IIII|IIII|IIII 0 -0 IIII|IIlllli||||'|I|I-I|II|I|IIII|I\IIlIIIIlIIIIlIIII 0
| believe this is good enough -0.050.04-0.03-0.02-0.01 0 0.010.020.030.040.05 00.050.040.030.02-0.01 0 0.010.020.030.040.05
. R.gold.ph R.tr.r_ph
to clear the discrepancy.
rotate_vs_target_ph | rotate_vs_target_th
; . 0.05———————— : a1
Someone might put the sieve - ' F.- .7 . 3 1400
i TE v E
in wrong. 003t 0.06F 1200
0.02- 0.04 1000
0.01- 0.02[-
E i 800
0; (1]
-0.01= .0.02F 600
0.02 -0.04F 400
-0.031- -0.06F
-0.045 _ -0.08F 200 |
-0 :IIII|IIII‘IIII|IIII|IIII.|II.II|II'lI]..I.I.II|IIII|IIII 0 -01:IIII|IIII|IIII|IIII|III.I|IIII|I\II|II'II|III-I'.- 111 0
09.050.040.03-0.02.0.01 0 0.010.020.030.040.05 -0.05-0.04-0.03-0.02-0.01 0 0.010.020.030.040.05
R.tr.r_ph R.tr.r_th
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Right
Sieve XY

Not quite as good as
expected

Run 2017 BeO

Sieve X[m]

Navaphon Muangma (Tai)
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0.08
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0.04
0.02
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Right

Sieve XY T

Run 2020 3

i @

C12-optics S
2
w

The phi calibration is not

good enough... need to go for

a new angle.
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o
-

0.08 O :
0.06 ..
0.04
0.02=

0.02

-0.04

-0.06

-0.08
-0.1

Tg X Tg Y
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Improvement

** The theta and Phi ¢ This is good enough for
reconstructed matrices now?
can be further
improved.

*** This require more
carefully & evenly
distribute of the
number of event per
hole.

son Lab
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Right Timing

Calibrate the time
difference between

the S1 and S2 time.

TOF = d(time) —
d(pathlength)/(beta*c)

Using electron run

1380 & 1400. This
eliminate possible
beta extraction for
each pathlength.

Navaphon Muangma (Tai)
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TOF_diff_vs_x

i1« o TOF_diff_vs_x
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35000
30000
250001
20000
15000 ean=-0.02
10000- igma=0.65
5000E
ol Lol [N N
Y% s -6-4-20246310

I.lrpad[D]]}*1 049 -(R.s2.trpath[0]-R.s1.trpath[0])/0.3

—
o
]

10

| time_diff_vs_x

s time_diff_vs_x
h

0316_ EL 4 PR
< [ s Wﬁl":.l“. LI o T
S RGN S Ll
§12:_ i ||I: 'Iulu'l: T Meany ks noiens
EDTEY JReTpo—
n.10_ : 5y sm4: LOa1IBA
S10F. . bl Lo
w 8F . AN ¥
1 C
% 6
E F
= 4
® [
o 2r
S of
-
8 -2
5 r
<
3 A K
£ R.s2.trx[0]
E
L=
time_diff |
o time_diff
450001 v s caman
40000> s oo oo
E miegral  Z8943e+05
35000F
300005
25000
20000
15000 ean=5.86
10000~ igma=0.65
5000E
GIIIlIIIlIIJlI ||II|III|III

4 2 0 2 4 6 8 10 12 14 16
¢.time[R.s2.trpad[0]]-R.s1.time[R.s1.trpad[0]])*1049

Jeff:;rgon Lab

OThomas Jefferson National Accelerator Facility

102

10




Beta distribution from S1 and S2
Electron beta Production beta at 1.2 GeV
220005_ 350; Proton at 0.78
20000 300 T e
18000 ;_ E Integral 1.202e+04
16000 2501
14000 200
1200{]:— B
10000} 150 -
8000 -
60003— .ean=1 .00 100:— Pion at 0.99
4000L igma=0.10 cor
2000F -

L I N Y N R V- Y S % 02 04 06 0. ETET R

R.tr.beta[0] R.tr.beta[0]
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Right Timing

What do we really want?

*¢* We can only use two

detectors in the Right HRS

> S1 & S2 Scintillator
> VDC

*** The VDC provide the

tracking and reconstruction

of vertex, theta, phi and
dp.

Navaphon Muangma (Tai)
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What we have to use?

+* Particle Identification (PID)
from S1 and S2.

+*** This mean, the beta
reconstruction from the S1
& S2 time difference is not
good enough.

** Need to calibrate the S2
alone for the TOF to the full
path-length (target to S2).
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BIGBITE
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hist_ BB_dE_vs_E_cut_electron_TOF_kin2

dE vs E

o [ 00 B .-"n' o [ ] N I' b [} R 0 -.'- -I' :'
after calibration @ e T N L 10
e B T T T L
. Eool R A PR e o i '| Entries 368842
From production data - Co e e
L i i e L. . "',_-,-F.L'.-.".' ,':-'_-'_-: veos " oV _" Meanx 778.6+ 1.207
Within the time window of o R T T e 7
00+ - e ! R T .+ | Meany 384.9 +0.5837 _
electron = R 1 i e T T T
- . AR ; b T we LT e oo RMS x 731.2+ 0.8533 3
ﬂ T —-10
- 00 o U RMS Yy 353.7+0.4127 -
1 . L | . N I-I.-". .I |I :
(a4] " ! Integral 3.672e+05 _
"u

O 1 e o :. 1 Jn.ll-.n.i AN |. |. L
00 500 1000 1 500 2000 2500 3000 )
BB.tp.hit_Edep
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Pion PID in BB

Within electron tagging we
still see the pion in the
bigbite.

Navaphon Muangma (Tai)
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hist_ BB_dE_vs_E_cut_electron_TOF_kin2

EOO_ =N I.|' et ) ' ro hist_BE_dE_vs_E I TOF_kin2
m __ . n _I:. I-|: '|-_. . ..': .I_- .. - _||: 1 I.. ' t_BB_dE_vs_E_cut_electron_TOF _kin
= o [EIA-Y o, '
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: m ' al .I. ot .l . ”
- . . . . Y
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ﬂ.oo ] o AU RMS Y 353.7 £0.4127
- 1 . [N} T
m v LT
. Integral 3.672e+05
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hist_BB_dE_vs_E_cut_electron_TOFwithBBTOF_kin2

dE vs E 2000 ¥ S I A LI SoS—
m ..'\.-'l.:. i ."_:_.'.._I”.'-:”'u -..' '. . ',-':-- . - . 80
Lo & e L T T T LT T e Entries 277915
Demand the coincidence 00 Py TN R
time between electron and © gy B T e TR Meanx 1305+ 1102 B2 70
bigbite. 600 a0 Meany 645+ 0.483

et T RMS X 579% 0779 60
P e Y T, ]
H w4 e ' { RMSy  253.9+0.3416

The MIP is DISAPPEAR. m

L 3| Integral 2.762e+05

f0-hi
o
_| I I?I I | T | T

50

| think this is the case for the
Right arm too if we can make 1000
the coincidence time

between them after the S2 800
TOF calibration at full path
length to the target.

40

30

20
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10
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’ hist_Left_sub_BB_TOF_cut_electron_LTOF_kin2

Coincidence time

electron & Bigbite _ center at 683.29 S ———

. . - with 10.02 sigma Entries 418926
Can be improved with path- 6000+ Mean 684.8 +0.05226
length after optics calibration RMS  30.12+ 0.03685
for bigbite. Integral  3.321e+05

5000

Unfortunately, | erase all my

BigBite timing rootfile. So |

don’t have my timing for 4000
BigBite to show. (Next time).

3000

2000

1000

00 550 600 650 700 750 800 )
»*BB.gold.p+0.93827*0.93827)/(BB.gold.p*0.3))
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Momentum from
Analytical Model

To what error, can we
trust this reconstruction?

The plot on the right show
the Bigbite Analytical
Momentum vs |g3],

for the reaction H(e,e’p)

The fit line shows that the
analytical momentum

BB.p =0.9477*|q3|+0.04

For momentum range
0.38 to 0.45 GeV

g3m_vs_BBp_2033 0

EK.g3m 4
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q3m_vs_BBp_2010_0 I

Momentum from
Analytical Model 8.42 40
The plot on the right show 5 41 I
the Bigbite Analytical =‘ 35
Momentum vs |g3], #.ﬂ-
for the reaction H(e,e’p) = 30

5.39
The fit line shows that the B asF Y, 25
analytical momentum ._—', B

E'.ETI" 20
BB.p =1.010283*|q3]+0.01 a

836 15
For momentum range !.35 A i A AT
0.33 to 0.39 GeV 3. c S R e 10

0.34 £ R e

e L 5
033" T
. n}';,;'“:]_:r nﬂ+,_1. ﬂ I.'I'IJ* 3 .
%E32 0.330.34 0.350.36 0.37 ﬂ.3E 0.39 04 041042
EK.q3m 7/
V4
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q3m_vs_BBp_2037_0 |
Momentum from
Analytical Model 8.52
The plot on the right show § i i I35
the Bigbite Analytical =" - .
Momentum vs |g3], E"D*E B -
for the reaction H(e,e’p) E‘ - —30
= N
The fit line shows that the EJB N —25
analytical momentum '._', B
BA46 - 20
BB.p =0.898752*|q3|+0.06 2| I LA
" _ L
= | ' 15
For momentum range E-“ __ ol
0.425t0 0.48 GeV - 1 R ) 10
0.42} A R
E{ )= 0. uaﬁﬂnﬁfa mrﬁf{qam} 5
ﬂ. p L1 | nﬂnﬁ :- L: -'I:'rjl .{qsrll-l} u
ﬂ.4 0.42 0 45 II:II 45 II:II 52 .
EI{.qE-n'I
I/
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BigBite Analytical Model

The Comparison table

Momentum range (GeV) Compare to |q3| from electron arm

0.33 to 0.39 GeV BB.p =1.010283*|q3|+0.01
0.38 to 0.45 GeV BB.p =0.9477*|q3|+0.04

0.425t0 0.48 GeV BB.p =0.898752*|q3|+0.06

Note that, the energy lost, electron dp error, target cm momentum, and etc. are
not take into account.
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' histz_ BB_momentum_cut_electron_TOF_kin2
BB Momentum from
Analytical Model 7000~ s
Cut electron TOF window - Mean 04021+ 0.0002273
6000 :_ RMS  0.1395 = 0.0001607
Kinematics 2 B Integral 3.766e+05
5000
4000
3000
2000 -
1000
OmllI|IIII|IIII|IIII|IIII|III
0 010203040506 0708109 1
BB.gold.p
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hist_BB_momentum_cut_electron_TOFwithBBTOF_kin2
BB Momentum from
Analytical Model i B —
7000 N Entries 271227
With COinCidence time I Mean 0.3883 + 0.0001894
between the electron and B RS 0.09841 - 0.0001339
blgblte 6000 L Integral 2.699e+05
Kinematics 2 5000 :—
4000 —
histz_BB_momentum_cut_electron_TOF_kin2 3 0 0 0 :—
7o00] s E
6000 2000
5000% B
1000~
3000 B
20000 B
1000; O_IIIII_IJ_JILIII|IIII|III||IIII|IIIII L
|y s 0 01020304 0506 07 08 09 1 .
0 0.1 02 0.3 04 05 0.6 0.7 %g.gjd_; BBgOIdp
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MORE FIGURES .... LET TAKE A
LOOK?
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| THINK | WILL SAVE THEM FOR
NEXT TIME...

HAVE A NICE DAY...

Navaphon Muangma (Tai) I o - , )
“SRC Weekly Meeting”, June 12, 2011 I I I I Je son Lab

OThomas Jefferson National Accelerator Facility



