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LEFT & RIGHT HRS OPTICS
ANOTHER VISIT
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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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Possible Vertex Check During
Production

C-optics 2869, 2871, 2873,
2875-6

15cm Al dummy 2892-4

BeO 2867-8, 2890,2930, 2952
15cm Al dummy 3104-6

BeO 3024

15cm Al dummy 3179-85( left), 3442(both)
BeO 3186, 3341
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LEFT Optics

» Vertex Scaling Effect

» Miss-Pointing Calculation
» Re-Calibration of phi

» Timing Clarification
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VERTEX SCALING EFFECT
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ideal[mm]  -150.00-125.00-100.00-75.00 -50.00 -25.00 0.00 25.00 50.00 75.00 100.00 125.00 150.00

differ (-1.94) {-0.91) {-0.74) (-0.70) (-0.29) {0.10} {-0.07) {0.46) (0.45) (0.77) {0.95) (1.58) (2.08)
3000 mean 14B.06-124.09-99.26 -74.30 -49.71 -25.10 0.07 24.54 49.55 74.23 99.05 123.42147.92
P 3.39 347 .09 3.01 297 91 289 3275 266 266 257 2.56 267

Left Vertex (16.5 deg)
without scaling

The red line shows the ideal 2500
location. With each ideal
value and its difference from

the fit peak. (red) 2000

The mean and sigma of the
fit for each peak are in blue.

¥ Y

L

1500

Max difference to the ideal
location are 2 mm in 300 mm
range. It is the scaling effect.
| fix this with a simple scaling 1000
on target_Y (hence vertex_Z).

New_target_Y = 500
scaling*target_Y

Run 1237 [With miss- N L ULI Ll

pointing offset imposed.] -%.2 -0.15 -0.1 -0.05 0 0.05 0.1 0.15 0.2 *
vetex_ z[m] 8
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ideal[mm]  .150.00-125.00-100.00-75.00 -50.00 -25.00 0.00 25.00 50.00 75.00 100.00 125.00 150.00

differ (-0.20) {0.53) (0.35) (0.08) (0.15) (0.21) (-0.28) (-0.13) (-0.42) {(-0.44) (-0.56) (-0.28) {-0.15)
3000 Ean -149.80-125.53-100.35-75.08 -50.15 -25.21 0.28 25.13 50.42 75.44 100.56 125.28 150.15
o 8.43 22 .08 05 00 ¥95 290 376 270 269 2.61 32.63 2.67
Left Vertex (16.5 deg) v 1

with scaling

| T
al
7

2500

The red line shows the ideal L |
location. With each ideal

value and its difference from 2000
the fit peak. (red)

The mean and sigma of the
fit for each peak are in blue. 1500

Max difference to the ideal
location are 0.5 mm in 300 B
mm range. 1 000

i

Run 1237 [With miss-
pointing offset imposed.] 500

JNIVIVIL 5
-0.1-0.05 0 0.05 0.1 0.15 0.2°7
vetex_z[m] 9
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[For none-survey point]

MISS-POINTING CALCULATION
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Miss-pointing calculation

** For other angles, we do have the miss-pointing survey so we
must obtain the offset from the calculation.

** We are actually interested in the Left arm not at 16.5 degree
but at 20.3 degree where we have our production data.

** Need to do miss-pointing twice for this angle.
+* First period: March 15 to April 13, 2011 period

*»* Second period: on May 11-13, 2011 (This will be calculated
later as many modification has been made to various
database for x>2 production)
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Left Vertex (20.3 deg) - etk ful
. . < .- 1800 — Entries 70295
without miss-pointing _ Mean -0.01545( 0.0003267
1600 — ]‘ RMS  |0.08643 + 0.000231
The red line shows the ideal C nfegra B350l
location. 1400 —
Run 2869 1200 -
0= |
Note that the number of C
carbon optic foils has already 800 C |
be reduced from 13 to 7 foils. C
600
Clearly, the miss-pointing —
offset is needed to be 400 —
calculated. N
e L J
:llJI*leJI&\‘WﬂJI\W‘W“HIL | Ll o
31.2 .15 01 005 0 0.05 0.1 0.15 0.2
mlz 7
V4 -2
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Miss-Pointing Calculation

*+* Note that the reaction vertex calculation is:
_(ytg+Dy) + Xbeam(cos(eHRS)_Sin(eHRS)*(Dtg)

Sin(Byrs)+c0S(Bps) * Dy,
** So atz =0, we have
» Dy = Vig * Xpeam(COS(Ogs)-5in(B,zs) * Dy,
Where we then calculated the offset as,
» Offset[x,y,z] = [Dy*cos(6,;rs), off_y, -Dy*sin(B,,zs)]

react
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Mlss-Pomtmg Calculation

hist_cal_Misspointing_2869 |

0.02

0.015

0.01

0.005

-0.005

-0.01

Calculated Dy (at vertex z =0) [m]

-0.015

hist_cal_Misspointing_2869
Entries 70295
Mean x 0.003925 + 4.2722-05
Mean y 0.0008731+ 1.461e-05
RMS x  0.00468 + 3.0212-05
RMSy  0.0016 + 1.0332-05

Integral 1.2e+04

NI B R S
-0'93.02 -0.015 -0.01 -0.005 0

0.005 0.01 0.015 0.02
vertex z [m]

vertex_cal |

2000
1800
1600
1400
1200
1000
800
600
400
200

vertex_cal
Erftries, 70295

Mdan  -D.01988 - D.0003267
RMS 0.08643 + 0.000231

Integral 6.997e+04

'h,II\‘II\‘\H‘\I\‘II\‘III‘\II‘H\‘H\‘\II‘

01 -005 ©0 005 04 0145 0.2
cal_z [m], (with misspointing)

300

250

200

150

100

50

]

1000

800

600

400

200

Run #2869
Left angle 20.3008

Dy = 1.050562e-03

cal_DY |
; cal_DY
- ot st
C Dy = 1.050562e-03
L o= ‘ 8. 401|9939-04 | | | |
02 -0.015 -0.01 -0.006 0 0005 0.01 0.015 0.02
Dy [m]

Add the following to the db_run.dat

L.off x = 9.853058e-04
L.off _y = 0.54e-3

L.off_z = -3.028005e-03

3 N

»~ 14
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Left Vertex (20.3 deg)
with miss-pointing

[The red line shows the ideal
location. With each ideal
value and its difference from
the fit peak. (red)]

[The mean and sigma of the
fit for each peak are in blue.]

Run 2869

With calculated miss-
pointing offset into the
database.
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e

Miss-Pointing Calculation
The following are the list of calculations needed(?)
Run lAngle | Reasons | Offsetx |OffsetY loffsetz
1237 16.5 Vertex,
(survey) theta,phi
LH2 delta
scan
1892, 17.5 1 pass Sieve  Run,run
2013 Optics: C
delta scan,
BigBite
Optics
2026 20.5 BigBite run
Optics
2869 20.3 Production /
6
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M |SS-PO| nti Ng Calcu Iatlon
[ hist_cal__Misspointing_ 1892 [ cal_DY
'E' 0-02: [rist_cos_mizspoanting_teaz E cal_DY
Zo.015F R R 1eo 200E e omseena v
~ E Bman v eddmdSs 1 Stmas 140 800F -::-s_ s s X Esam
E ool | mes: comsssesuess - it
5 & iy amaans e 120 700}
_‘ED 005? = 6002—
=y o s00[-
=] = _ o E
£-0.005)4 4001
3 E 300F
o -0.01— :
S = 200[-
-0.015F +100f. DY = -7.244608e-04
B E o =1. 5733:#55--03
-0-84 02-0.015-0.01-0.005 ©0 0.005 0.010.015 0.02 ° -362—0515-001-0005 0 '0.005 0.010.01% 0.02
vertex z [m] Dy [m]
wvertex__cal |
1400 oo o0l Run #1892
1200 Lo Left angle 17.4997
1000 Dy = -7.244608e-04
800 Add the following to the db_run.dat
Goo L.off_x = -6.909317e-04
400 U L.off_y = 0.54e-3
=200 Lﬂw L.off z = 2.409241e-03
2=z 015 01005 0 005 0.1 015 0.2 :
cal_z [m], (with misspointing)
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Miss-Pointing Calculatlon

hist_cal_Misspointing_2013 | cal_DY |

E‘ 0.02 - frist_cal mi=sposnting_ 2043 I cal_ DY
So01sf T e 180 600 . oanan. s
~ g 160 - T
a  0.01F 500

g E 140 E

== = e veTaenes =

£ 0-005( 120 400

=y of- 100 -

= - 300

S.0.00s5} E

3 E 200

= -0.01 C

© = -

-0.015F 100 Dy = 1.410056=-03
F F o= 1.535744

PP EFUEUIN EVINFEPEN BTSN SI RIS ST S R I I I . I B | I B R
-0-0%62-0.015-0.01-0.005 0 0.005 0.010.015 0.02 -8020015-0.01-0.005 0 0.005 0.010.015 0.02
wvertex z [m] Dy [m]

vertex_ cal |

E = Run #2013
1000— b
C L Left angle 17.4997
800 Dy = 1.410056e-03
600:— Add the following to the db_run.dat
4003 L.off_x = 1.344797e-03
C L.off v = 0.54e-3
200+
C L.off_ =z = -4.689233e-03

-B.Z -0.15 -0.1 -0.05 o .05 0o0o.1 0.15 0.2
cal_=z [m], {(with misspointing)

Pt
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hist_cal__Misspointing_2026 | cal_DY |
= l:u)zE e —— 250 oo cal_DY
S o0.015F o st v g oz e
~ E st pasemen - = emeeas 600 U
= 0.01F ot e o - S 200 o T,
g E Fas Y poazea P 500:_
= o005 e - e
L E 150 F
= = e 400—
=y o e =
=] - H -
£-0.00s / o ool
3 ) =
= -0.01 200
o« E 50 =
-0.015F 100 Dy = 5.18741¥e-0
F F o= 1 273331
-0 I S T S SN ST T T S T T S N S T S A T T T N T T S [ T S o 1 | P
91?_02—0_01 5-0.01-0.005 O 0.005 0.010.015 0.02 —15'02—0 01 5—0 01—0 005 D D 005 D 01 0.015 0.02
wvertex z [m] Dy [m]
vertex_ cal |
- - Run #2026
1200 -
r ™ Left angle 20.4997
1000
r Dy = 5.187417e-04
s800[-
- Add the following to the db__run.dat
G000 —
E L.off_x = 4.858918e-04
400—
- L.off_yv = 0.54e-3
200
u m L.off_z = -1.481262e-03
L Pl ENPIEFY PRI NI PRI P P P S S PR S i S
-B.Z -0.15 -D0.1 -0.05 o .05 0.1 0.15 0.2 //
cal_z [m]. {(with misspointing) 7
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SIEVE X & Y RECONSTRUCTION

Navaphon Muangma (Tai) I o - , )
“SRC Weekly Meeting”, June 19, 2011 I I I I Je son Lab

OThomas Jefferson National Accelerator Facility



I
Tg X Tg Y

Sieve X Y T 0.1- 50
After Vertex calibration, the ; 0.08 :_ 45
theta and phi are next to * -
consider. The figure shows S 0.06— 40
the Sieve after applying the _q.:" N
correction to vertex Z. &'_'I' 0.04 ,_3 —35

_ > 0.02. 30
With scale Effect on the *
vertex Z, the change is made X 0- 25
to target_Y calculation. This .
effect only the phi variable as >CI<3 -0.02 20
the Sieve Y defined as: a; 0.04 15
Ysieve = L*phitg + w E

-0.06— 10
Run 1238 '0'08? A A G RRIP ICHEY A S
C12_ 13f0ils 0 _\ (I | (| | [ | L1 || ‘ L1 ‘ | - 'J 111 I-| L-1 1 | | L1t 0
At 16.5 degree -0.050.040.030.020.01 0 010 020.030.040.05
. 'I . Sieve Y =y_tg+L*phi_tg [m]
ieve In
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[ TE X Tg ¥ 0 ] [ Tg X Tg_¥_1 | I Tg_ X Tg_ Y2 |
T 5 RS 7 g0
= 4.5 FRLL E = 008 E
g' 4 4' 0.06 : g' o6
L] o
X Y f I § 35 ERRTTS £ gosf
o a3 4 E
ieve , per 10l i : : £ omf
o 2.5 ! w oF
i 0 i E
° ° » 2 ] » 002
ry ] ry E
erore calibration i v : § o
- n ] E
1 -0.06 =
o5 k3 008 F
by B T Y L., | T
2 0.05 0.04 005 05 0,03 0. S0T 002 .05 004 005 660,64 -0.65 005 6.01 0 607 0.62" .63 b0
_tg+L*phi_tg [m] Sisve ¥ = y_tg+L*phi rglm] Sieve Y = y_tg+L*phi rg[m]
[ [ To X To.¥4 ) [ To X To. Y5 )
Run 12 I
un 2 e 12 ‘B DOBE . gt 12 ‘® 00BE 4— 10
! T 1 E L \ E 1
g : { o g omef i - ) A g omsf L
. 5 ] 5 ooec : ; e £ onsf ) i
C12- 13foils i : .3 : 3 oot ' -
Bl LT FRRIIS — B omf H -
1] 0 1] E | 1] E " o
b ] 1 e " 3 ; B " °E R
A 1 = - = 002F k- ® 002 - !
@ e etare ta ] E - @ E 3
t 16.5 degree : : 5 A P oaeE & e FI3 e
@ . . E : . . - E .
BE N 0.06 & 1 T ] 008 S -
e i 008 F _ = -0.08 . o
Lo Lol (oL VPO PO EOY ol 1
02 -0.01 0 0.01 0.02 0.03 0.04 0.05 -d 5 -0.04 -0.03 -0.02 -0.01 LK ﬂ? 0. ﬂ:l LK ﬂi -é. 5 -0.04 -0.03 -0.02 -0.01 0 0. l“ LK ﬂﬂ 0. ﬂ:i 0. ﬂi
Sieve Y =y_tg+L*phi_tg [m] v ¥ o . tgeL phi ta [l Sieve ¥ = i tg+Lophi ta ]
[ TE X 15V E ] [ TE X 15 VT | I Tg_ X Tg_ Y8 |
3 10 T e " T M 12
il 0.08 = 0.08 &=
2 " 2 E X . o X 2 006 i b 10
g 4 E . - 10 g e o N
£ u £ E oz S £ oomp ;
4 o E - Ao 5 E L
) 6 E) £ B A ; & ozf A
o s N E 3 - ! b B o oF :
b N £ T b E-
® 4 E el % .002F el
@ a - - @ 5 -
i 2 H I A g 0af L
8 “ N 8 E (R
2 SR i ] -0.06 = g g T
1 —— : 008 f -
PRI PER (TP o b o4 | T N L b
625,017 0. 0.01 0.0 0.05 0.04 D05 a1 1 R 2 K 3504
Sieve ¥ = y_tg+L*phi_tg [m] Sieve ¥ = y tg+L'pm Ig [m] Sieve Y=y _| tg+L'pm _tg [m]
[ T X198 ] I To_X_Ta_¥_10 ) [ To_ X Ta_ V1 )
T T 10 T 7
% ‘ ! ‘E: ‘ % ‘
g w 1 ! 2 H I
5 o | 5 | 2 L |
4 4 4 1
& 002 EY & o
] 6 ol T o
o ~ o ;
b b b -
» > »
@ 4 ? s .
& 3 & :
@ a @
B 1
1
T T I 7 PRI P \ |
02 -0.01 0 0.01 0.0Z 0.03 0.04 0.05 o 2 X X 02001 0 0.01 0.0Z 0.03 0.04 0.05 02 -0.01 0 0. l“ LK ﬂl L D3 0. m
Sieve Y =y_tg+L*phi_tg [m] Sieve Y =y_tg+L*phi_tg [m] Sieve ¥ = i tg+Lophi ta ]
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TIMING FOR BOTH HRSS
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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

$53¢
520
1 1 aB51E
Left Timing
x 50:—
Top left: S2 TOF vs x ?495_
. i pas-
Top right: S2 time vs x Sar-
Bottom left: s2 TOF §4sf—
Bottom right: s2 time WS-
5 Paa-
o %43
All units are in ns and meter a L.s2.trx[0] “ L.s2.trx[0]
o
z
The calibration is done using s2_hist_TOF | s2_hist_time |
the alignment of the TOF
20000 [
13000:_ 25000:—
— : 160001 L
TO F - 52 -tl me - 140003_ 20000:_
path_length /(beta 12000 ook
* 10000
c) : :
8000 10000
6000 an=749.97 - mean=846.17
4000 sigma=0.70 5000~ sigma=0.52
The s2 time is the self 2000 - -
timing (no meaning) DiEi5-745 748 745 750 751 752 755 754 755 §75°544 845 46 547 845 545 550 851 352 853
\9+0.5*DBB.s20r[0]-(L.tr.pathI[0]+L.s2.trpath[0])/0.3 L.s2time[L.s2.trpad[0]]*1049+0.5DBB.s20r[0] ) §
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s2_hist_TOF_vs_x | s2_hist_time_vs_x |
= 810f = 905¢ 103
= E A=A E
,_ol_ 3055— > 90{]'E
Right Timing "= i
: 10 @ R 102
Top left: S2 TOF vs x 790 G 885y
. . 785" 880f
Top right: S2 time vs x 7007 i 875E
Bottom left: s2 TOF . a0} M. 10
Bottom right: s2 time 770: 8651l
7655 860[ - ML Y i .
Run 1380 (electron) : 1 T R T
760 855 -1 -0.5 0 0.5 1 1
projected x [m]
All units are in ns and meter
s2_hist_TOF | s2_hist_time |
The calibration is done using x10°
the alignment of the TOF 100 60000F
30:— souoof—
TOF = 52.t|me - 60:— 40000:_
path_length /(beta : 300001
k 40_— C
c) : mean=774.83 200005
201 sigma=0.96 10000]-
r F ¢
The s2 time is the self 960 765 770 775 780 785 790 795 800 805 810 965 566 567 565 860 870 871 872 873 874 875
.. . \ TOF [ns] s2 self timing [ns]
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Right Timing

**| don’t have an
explanation for the
other stuff at 10 ns at
16 ns.

s*Any idea?
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PRL EFFICIENCY
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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 ¢ Using Cherenkov to

selection. study Pion Rejecter
*** However, we only have Efficiency in the

the Cherenkov fixed for following 5 plots

the overflow in the

kinematic 3 only.

son Lab

OThomas Jefferson National Accelerator Facility

Navaphon Muangma (Tai) I
“SRC Weekly Meeting”, June 19, 2011



PID_prl PID_prl_cut_prl

< 35001 < 3500r
Pi Reject 2 E Woanx 1285 2 E Woanx 1288
lon kejecter = 3000} migs  ans| 0 5 30000 muey s
- - E L RMS y 533.7 E L RMS y 450.3
EfflClency E:: 2500.3_ E:: 2500F
All plots has cut on & 2000 & 20000
abs(vertex) < 0.8 m, - 15003\
abs(theta)<0.07, 1000F-
abs(phi)<0.04, 5005 =97.4
L No. elimina
abs(dp)<0.05 : [ =260% lh\ | |
H - ;506‘ ‘1I00i1|. 1|.5{'.'IZII I2IZI{'.'IZI 2500 3000 GOI I I'|50{'.|' I I1IIZI{'.'iZII I1|5{'.'illI I2.’IIZI{'.'iZII IZISOEII I.?oll]{'.'lll 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 . .
—— 10° - FID_cer 107 ¢ PID_cer_cut_prl
identify pion and electron £ cutplonatchannel 100 [Tl 27220 : W 3044
: RMS 156.1 : RMS 181.2
Top right: prll vs pri2 with I
cut on pril > 500, pri2>400 & 102 107

pril+pri2> 1500
Bottom right: cer with all prl

10E 10
cut. c g
. R [ [No.electron = 194788 [ [No. electron = 192833
With this cut, we have [ [=96.13% [ [=97.70%
97.70% electron 2.30% pion 1 (10, Plop = 7830 1 (10, Plop = 4548 .
H H o :l ||.|||‘n||||||||||\||||| :l ||.||||n||||||||||||||||
contamination. Lost 2.60% 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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PID_prl PID_prl_cut_prl
< 3500 : < 35001 _
Pion Re.ecter g E means o izes g E means i3
J = 3000 el L b = 3000 ey
. . E r RMS y 533.7 E L RMS y 449.6
EfflClency E:: 2500 E:: 2500F
All plots has cut on & 2000 & 20000
abs(vertex) < 0.8 m, - 1500;\
abs(theta)<0.07, 000" o, pase <
abs(phi)<0.04, so0t =97.37 % 7
L No. eliminate
abs(dp)<0.05 : [ =263% SX | |
. 7500 1000 1500 2000 2500 3000 % 500 1000 1500 2000 2500 3000 °
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 . .
—— 10° FID_cer 107 ¢ PID_cer_cut_prl
identify pion and electron £ cutplonatchannel 100 [Tl 27220 : W 3044
E RMS 198‘.‘ : RMS 191‘.1
Top right: prll vs pri2 with I
cut on pril > 500, pri2>400 & 10? 107
pril+pri2> 1700 "
Bottom right: cer with all prl 10 10
cut.
. . [ [No. electron = 194788 [ [No. electron = 192790
With this cut, we have [ [=96.13% [ [=97.71%
97.71% electron 2.29% pion 1 (10, Plop = 7830 1L (10, Plop = 4509 .
H H o :I||.||I‘n||||||||||\||||| :I||.III|nIII|III|III|III|
contamination. Lost 2.63% 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> 1900

Bottom right: cer with all prl
cut.

With this cut, we have
97.73% electron 2.27% pion
contamination. Lost 2.71% of
data
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pri1, Energy [MeV]
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L 7 L O

PID_prl

202638
1265
2096
T3
533.7

Entries.
Mean x
Mean y
RMS x
RMS y

T T Y T A T

1500 2000 2500 3000
pri2, Energy [MeV]

500 1000

PID_cer |

PID_cer
Entries 202838
Mean 388.3
RMS 186.1

cut pion at channel 100

No. electron = 194788
=96.13%

No. pion = 7850
=3.87T%

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

PID_prl_cut_prl

] w W
& = ot
o o (=]
o o o

-l'I/\TIIIITIIIITIIII

2000

pri1, Energy [MeV]

1500

1000

500

LA B B L

No. eliminate = .
=271%
11 11 | 111 1 | 11 1 1 | 11 1 | 1 11 1 | 1111

187144
1289
2144
3323
448.5

Entries.
Mean x
Mean y
RMS x
RMS y

No. pass
=97.29%

10°

102

10

e

0

1000 1500 2000 2500 3000
pri2, Energy [MeV]

500

PID_cer_cut_prl |

PID_cer_cut_prl
Entries. 187144
Mean 384.5
RMS 191

No. electron = 192678
=97.73 %

No. pion = 4466
=227 %

200 400 600 800 1000 1200 1400
cerenkov adc sum [channel]
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PID_prl PID_prl_cut_prl
< 3500, : < 35007 ;
Pion Rejecter 2 oot 2 M 2 o
> 30001 RMSx 3712 > 3000 RMSx 3328
- - E r RMS y 533.7 E L RMS y 447
EfflClency E:: 2500 E:: 2500F
All plots has cut on & 2000 B 2000F\
abs(vertex) < 0.8 m, 15001
abs(theta)<0.07 ;
( ) ) ’ 1000':_ No. pass cu
abs(phi)<0.04, so0t =97.17% .
[ No. eliminate = 573
abs(dp)<0.05 : [ =283% | \ |
. 7500 1000 1500 2000 2500 3000 % 500 1000 1500 2000 2500 3000 °
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 10° i
identify pion and electron " cut pion at channel 100 [ %o : ol
E RMS 198‘.‘ : RMS 190:9
Top right: prll vs pri2 with I
cut on pril > 500, pri2>400 & 10? 107
pril+pri2> 2100 .
Bottom right: cer with all prl 10 10
cut.
. . [ [No. electron = 194788 [ [No. electron = 192478
With this cut, we have [ [=96.13% [ |=97.75%
97.75% electron 2.25% pion 1 (10, Plop = 7830 1L (10, Plop = 4429 .
H H o :I||.||I‘n||||||||||\||||| :I||.||||n||||||||||||||||
contamination. Lost 2.83% 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> 2300

Bottom right: cer with all prl
cut.

With this cut, we have
97.77% electron 2.23% pion
contamination. Lost 2.99% of
data
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pri1, Energy [MeV]
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Mean y 2096
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RMS y 533.7
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500 1000
pri2, Energy [MeV]

PID_cer |

PID_cer
Entries 202838
Mean 388.3
RMS 186.1

cut pion at channel 100

No. electron = 194788
=96.13%

No. pion = 7850
=3.87T%

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

1500 2000 2500 3000

PID_prl_cut_prl
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2000
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1500
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Entries.
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Mean y 2147
RMS x 3326
RMS y 445.1

No. pass cut =
=97.01%

No. eliminate = 6069
=299 %

e

0

500 1000 1500 2000 2500 3000

pri2, Energy [MeV]

PID_cer_cut_prl |

102

10

PID_cer_cut_prl
Entries. 186569
Mean 3546
RMS 180.9

No. electron = 192179
=97.77 %

No. pion = 4390
=2.23%

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

1o g S :. Jn.ll-.n.i AN |. |.|

00 500 1000 1500 2000 2500 3000 )
BB.tp.hit_Edep
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Pion PID in BB

hist_ BB_dE_vs_E_cut_electron_TOF_kin2

. . . ' o, ' o A " | hist_BE_dE_ve_E_cut_electron_TOF_kin2 4
m = -l:-:'ll. I.'..: _”:-': ...:- . . .- , ! " 10
L - . &00; , el A s 1, ‘| Entries 368842
Within electron tagging we I S L T TP
. . . L = _:\...-" ' L . ! . '| Meanx 778.6* 1.207
still see the pion in the & by Iy s e L .
. L R . L M 9+0. i
bigbite. 600 ricg SR L T Meany 3s49 05637
'=. . Sl . 't e 0% RMSx  731.2+0.8533 3
o P N T — 10
ﬂ_ 00 Ot AV RMSy 3537404127 -
1 . L | . N I.l.". .I |I :
%00 . ! Integral 3.672e+05 _

'm-...dL!'||l|

1500 20 2500 3000 | |
BB.tp.hit_Edep
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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

|\II-|I_|L|III|IIIL

10

R L] "

'III.I|I..II..I|II'I.I|.\III|.IIII|IIIII 0

0 500 1000 1500 2000 2500 3000 )
BB.tp.hit_Edep
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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))
39

Navaphon Muangma (Tai) I o - Y /
“SRC Weekly Meeting”, June 19, 2011 I I I I Jef son Lab

OThomas Jefferson National Accelerator Facility



g3m_vs_BBp_2033 0

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
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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

E.EH
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.35 0.39 04 041042
EK.q3m 7/
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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

= [ R 15
For momentum range E-“ __ ol
0.425t0 0.48 GeV - 1 R ) 10

0.42} A R

(1) = 0. uaﬁﬂnﬁfa mrﬁf{qam} 5
2 PO= Il]ﬂtlrﬁ 1 {qErp]l .
"ﬂ'.d- 0.42 0 45 IEII 45 IEII 52 .
EI{. m
%3 . 42
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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~ -
Cut electron TOF window - Moan  0.4021= 0.000227
6000 :_ RMS  0.1395 = 0.0001607
Kinematics 2 B Integral 3.766e+05
5000
4000
3000
2000 -
1000
DS Eia s
0 01 0.2
4.4
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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
40002— 1 0 0 0 :_
3000 L
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?

son Lab
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| THINK | WILL SAVE THEM FOR
NEXT TIME...

HAVE A NICE DAY...
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