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Single Sensor Alignment (inner)

* Misalign 1 inner sensor (sensorldx = 36) in FST simulated geometry.

* Throw mu+ with particle gun with following settings:
* 4,99 < p; < 5.0 GeV/c (uniform)

2.9<n<4.4 (uniform)

0.9< ¢ < 1.7 rad (uniform)

B=0T

* Require hit on sensor 36. Also, all 4 sTGC (default Tracking
requirement).

* Fit with GenFit Kalman filter and then refit with GenFit GBL.

* Fix rotations about u-axis and v-axis, in addition to w translation by
setting pre-sigma < 0.0.

e Matrix inversion used to solve for alignment parameters.
e ~75k tracks used for each trial.
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All the following residual plots are for sensor
36 with pT =[4.99,5.0] GeV/c
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* Sensor 36
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* Sensor 36
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* Sensor 36
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* Sensor 36
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* Sensor 36
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* Sensor 36
e 2 mrad rotation around z-axis
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* Sensor 36

2 mrad rotation around z-axis
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* Sensor 36
e 2 mrad rotation around z-axis
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* Sensor 36

2 mrad rotation around z-axis
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r StdDev  0.04475
e o N I L1 11 I 1111 I Ll 1 I 1 1% 1 I 1111 I L1 1 I 111 1
-2 -15 -1 05 O 0.5 1 1.5 2
(predicted-truth) r (cm)
Sensor 3
;l TrT I TIrrr I TrrirT I TrIrrrT I TrrirT I Trrir I TIrrirT I Enmes 11952
- Mean —-0.001332
i Std Dev 0.03795

10

10?

10

1

'—rllllllllllllllllll

Illllllllllllllll1—

]
-2 -15 -1 05 0 05 1 15 2

(predicted-truth) r (cm)




* Sensor 36
e 2 mrad rotation around z-axis

Sensor 0

3 FsiT l_l1_s0)
LB L rrTT rrTT LI LI LI

10 = I ! I ! I I I Entries 29165

C Mean  0.001968

C StdDev 0.001165
10°F E
10 =
1 A | I L1 1l I L1l I L1 11l I L1 11 I L1 11 I L1l I 1.1 171

—0.004-0.003-0.002-0.001

0 0.0010.002 0.003 0.004

(truth-measured) ¢ (rad)

Sensor 2

=1 I_J1_s2]

- I [ I [ | | I Enfries 15077

L Mean  0.001966

i ity Yttt i Si0 Dev 0001169
10°F E
10 =
1 CT 111 I 1111 l 1111 I 1111 l 1111 I 1111 I 1111 l 111 1]

—0.004-0.003-0.002-0.001 0 0.0010.002 0.003 0.004

(truth-measured) ¢ (rad)

Sensor 1
FstTi _H_s1|
= TTT I LI I LI I LELELEL I LI I LI I rrTrT I

o Entries 20082

C Mean  0.001977

B Wiy I" Std Dev  0.00117
10°E E
10 =
1 CT 111 I L1 11 I 1111 I L1 11 I 1111 I L1 11 I 1111 I 111 T

—0.004-0.003-0.002-0.001

0 0.0010.002 0.0030.0
(truth-measured) ¢ (rad)

04

Sensor 3
st 1S3
:I LB I TIrrr I L I TrIrrr I L I TIrrIrr I TrIrrir I En"ies 11954
- Mean 0.002

10

1_|'lll

ri“‘“ f “H‘]] '“#"“F'“‘J t Std Dev  0.00117

IIlIIll

IIIllll

14 |
—0.004-0.003-0.0

Illllllllllllllll

| E =
0 0.0010.002 0.0030.0
(truth-measured) ¢ (rad)

04



* Sensor 36
e 2 mrad rotation around z-axis

10°

10

10

1

102

10

Sensor 0

_I1_s0

- ! ! ! ! ! ! Menres 29165

C Mean  -0.1054

_ WWWM StdDev 08274
— ] I L1 11 I 1111 I L1 1 I 1111 I L1 11 I 1111 I 11 1 71T
-2 -15 -1 05 0 0.5 1 1.5 2

(truth-measured) r (cm)
Sensor 2

L _s2

T T T T T T L P——

- Mean -0.05524

R WWMWW”M StdDev  0.8286
_rlllllllllllllllllllllllllllllllllllll'l_
2 -15 -1 05 0 0.5 1 1.5 2

(truth-measured) r (cm)

10?

10

10°

10

—2

o

Sensor 1
:I T I rrTT I LI I LU I rrTT I LI I rrTrT I Entnes 20082
B Mean -0.07588
A Pﬂmﬂm¢MWWﬂmﬂwﬁmﬂmﬂmww SiaDev 083
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII1_
-15 1 05 O 0.5 1 1.5 2
(truth-measured) r (cm)
Sensor 3
FSITI A h_s3
i T T T T T T ) P——rv
Mean -0.04134
i ‘ ”lh’mlhif'““mlﬁf#lifﬂ‘m |‘IH“ F""'"l m H.” Std Dev 0.8289
_l'llllllllllllllllllllllllllllllllIllIIT_
15 1 05 O 0.5 1 1.5 2
(truth-measured) r (cm)




Sensor 0 Sensor 1

1 04 '_l T I rrTT I LI I rrTrT I LILELEL I LI I LILELEL I En‘"es 29;);3 1 04 __I rrT I LI I LI I UL I rrTT I LI I rrTrT I Entries 2006’9
E Mean 0.0008256 E Mean 0.0007024
: Std Dev 0.00107 : Std Dev 0.001137
10°E E 10° E
10° - 10°F E
° S 3 6 I ] [ ]
ensor
10g E 10 =
* Au, Av =100 um ; : ; :
u, Av = L _ Y ; _
1 — Ill‘ ‘|!I 111 I 1 L1 11 I L1 11 I 1111 I 1111 IJ‘ 1 l'[ 1 e ol § I L1 11 I 1111 I 1 11 I 1111 I L1 11 I 1111 I 1 1 1

—0.004-0.003-0.002-0.001 O 0.0010.002 0.003 0.004 —0.004-0.003-0.002-0.001 O 0.0010.002 0.003 0.004
(predicted-measured) ¢ (rad) (predicted-measured) ¢ (rad)
Sensor 2 Sensor 3
4 FatProdictecMinusMoasuredPhi_1_s2 FaPredctedMinusMeasuredPi_l1_s3
1 0 E|. TrT I TrIrrrtr I TrIrrrT I TrrrT I TIrrr I TrIrrrT I TIrrr I En"ies 15039 EI TrT I TIrrrT I TrIrrrT I Trrr I TrIrrrT I Trrr I TIrrrT I Enmes 11959
- Mean 0.0005463 : Mean 0.0004568
: Std Dev 0.001051 - Std Dev  0.0009782
i ] 3
10 F =
10°F = 2 E
20 —]
10°E E O F E
10 = 10 E
1 il N I 1111 l 1111 I 1 11 1 ol l 11 I 11 llI'll 111 l 1111 I 11 11 l 1111 I 1 11
—0.004-0.003-0.002-0.001 0 0.0010.002 0.003 0.004 —0.004-0.003-0.002-0.001 0 0.0010.002 0.003 0.004

(predicted-measured) ¢ (rad) (predicted-measured) ¢ (rad)



* Sensor 36
* Au, Av =100 um

Sensor 0

FatProdctodMimsMossredh_i1_s0

1 0 g.- rrT I LU I LI I LI I LI I LI I LI I Entnes 29083
C Mean  —0.08335
B StdDev  0.8003
10°E E
10 E
1 I 1111 I 1111 I L1 11 I 1111 I L1 11 I 1111 11111
2 -15 -1 05 0 1.5 2
(predicted measured) r (cm)
Sensor 2
FstPredctedMinusMeasuredi_I1_s2
N T T T T T T T emmos 15039
- Mean -0.04594
- Std Dev 0.8269
10°F 3
10 =
1 CT 11 1111 I 1111 l 1111 I 1111 l 1111 l 1111 I 111
2 -15 -1 05 0 0.5 1 1.5 2
(predicted-measured) r (cm)

10

10

10

Sensor 1

FetProdictedMnusMoasuredR_I1_s1

Entries 20069
Mean  -0.06577
StdDev  0.8296

FatProditecMrusMeasuredR11_s3

Entries 11959
Mean -0.03161

StdDev  0.8293

_rlllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIM 1T
-2 -15 1 05 O 1.5 2
(predicted measured) r (cm)
Sensor 3
lIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
LT 11 IllllllllIlllllllllllllllllllllll'l_

2 15 1 05 0 0.5 1 1.5 2
(predicted-measured) r (cm)



* Sensor 36
* Au, Av =100 um

Sensor 0

11_s0|
LT TTT I LI I LI I rrTT I LI I LI I UL I Entnes 29083
1 03 :_ Mean —-0.0007592
- StdDev  0.0007375
107 E
10 E
1 1 I L1 11 I L1 1.1 I 11 1 I L1 11
—0.004-0.003-0.002-0.001 O 0.0010.002 0.003 0.004
(predicted-truth) ¢ (rad)
Sensor 2
103 :_I TrT I TrIrrrT I LI I TrIrrirT I Trrr I TrIrrrT I Trrr I Em"es 15039
C Mean  -0.0002668
C StdDev  0.0008276
10°E E
108 E
1 ol 11 11 11 1111 I 11 1 I 1111 l 11171

]
0 0.0010.002 0.003 0.004

(predicted-truth) ¢ (rad)

10

10?

10

1

—0.004-0.003-0.002-0.001

10

10

1

—0.004-0.003-0.

TRANPhI_1_s1

Entries
Mean

Std Dev

20069
-0.0003712

0.0007738

[T PN T ETE L. Tl SRS T —

llIIIIIl 1 Illlllll

0 0.0010.002 0.003 0.004
(predicted-truth) ¢ (rad)

TRANPhI_j1_s3|

Entries
Mean

Std Dev

11959
-0.0002002

0.0008565

lIlIIlII 1 lllIIllI

0.0010.002 0.003 0.004
(predicted-truth) ¢ (rad)




* Sensor 36
* Au, Av =100 um

Sensor 0

hR_1_so

104 = ! ! ! ! ! ! ! Entries 29083

o Mean  0.01203

C StaDev 0.07824
10° 3 3
10°F E
10 E
1 11 I 111 MI L1 11 I 1111 I 111 1T
2 -15 -1 05 0 0.5 1 1.5 2

(predicted-truth) r (cm)
Sensor 2

4 LI TrrirT TrIrrrT TIrrirT TrrrT Trrr TrIrrrT i

10 = I I I I I f Menies 15039

E Mean 0.0003956

B Std Dev 0.03978
10° E
10°E E
10 E
1 ol I l 1111 I 1111 l 11 1 I 1 1.1 l 1111 l 1111 I 11 1 1
2 -15 -1 05 0 0.5 1 1.5 2

(predicted-truth) r (cm)

Sensor 1

10*

10

102

10

FstPiedictedMinusTIuhR_l1_s1

L L L L L LN LB BN | —

Mean

Std Dev

20069
0.0007661

0.04543

...I....I.l..l....l....I....I....I..n—

-15 -1 05 O 0.5 1 1.5 2
(predicted-truth) r (cm)

Sensor 3

10

10?

10

1

FstPiedicledMInusTIUmR_l1_s3

L L L L LB LB LB BLI | E—

Mean

Std Dev

11959
-0.0001983

0.03813

Illlllllllllllllll llllllllllllllllllf

-2

|
15 1 05 O 0.5 1 1.5 2
(predicted-truth) r (cm)




* Sensor 36
* Au, Av =100 um

Sensor 0

FstTuthMinusMeasuredPhl_l1_so|

10

10

1—r|||||||||||||||||||||||||||||||||

Entries 29083
Mean  0.001572

Std Dev 0.001209

111 T

—0.004-0.003-0.002-0.001 O 0.0010.002 0.003 0.004

(truth-measured) ¢

(rad)

Sensor 2

i_l1_s2|

r I I I I I I f Entries 15039

- Mean 0.0008131

B StdDev  0.001178
3 E
10 E
1 CT 111 l 1111 l 1111 I 1111 l 1.1 1.1 11T

—0.004-0.003-0.002-0.001 0

(truth-measured)

11 I 1111 I 11 l 1
0.0010.002 0.003 0.004
¢ (

rad)

Sensor 1

FsTiunMinusMeasuiedPhi_H_s1|

10

1—|'||||||||||||||||||||||||||||||||||

Entries 20069
Mean 0.001074
Std Dev 0.001198

—0.004-0.003-0.002-0.001 O 0.0010.002 0.003 0. 004

(truth-measured) ¢

Sensor 3

(rad)

SITIUthMINUSMeasuiedPni_1_s3|

10

1_|'lll 11 11 lllllllll

Entries 11959
Mean 0.0006568

Std Dev 0.001191

IIIllll 1

111 T

I 1 l 1 11 [ 11 l
—0.004-0.003-0.002-0.001 O

11 I
0.0010.002 0.003 0.004

(truth-measured) ¢ (rad)



* Sensor 36
* Au, Av =100 um

Sensor 0
3 FSITItMINUSMeasuiedR_I1_so
1 0 E T I LI I LI I rrTrT I rrTT I LU I LELELEL I Entnes 29083
C Mean  -0.0956
L PVWMWW StdDev 08277
10°F E
10E E
1 CT 111 I 1111 I L1 11 I 111 1 I L1 11 I 1111 I L1 11 11 11T
-2 -5 05 O 0.5 1.5 2
(truth-measured) r (cm)
Sensor 2
FSITithMInusMeasuiedR_I1_s2
N T T T T T T T emmes 15039
- Mean  -0.04633
WWWWW StdDev 08276
10°F E
10 -
1 CTi11 l 1111 I 1111 l 1111 I 1111 l 1111 I 1111 111 T
-2 -5 05 0 0.5 15 2

(truth-measured) r (cm)

Sensor 1

Fsr L h_s1

C ! ! ! ! ! ! " Tentries 20069

B Mean  -0.06654

i MWMW‘“ StdDev  0.8346
10°F E
10 —
1 CT 111 I L1 11 I 1111 I L1 11 I 1111 I 1111 I L1 1 1 111 T
-2 -15 1 05 O 0.5 1 1.5 2

(truth-measured) r (cm)
Sensor 3

1h_s3

: ! I ! ! I ! ! Entries 11959

Mean -0.03141

i HMN&” gt AL i A SdDev 0829
10%E =
10 =
1 CL 111 I 11 11 l 1111 I 1111 l 1111 I L1 11 l 1111 111 T
-2 15 1 05 0 0.5 1 15 2

(truth-measured) r (cm)




pT = [4.99,5.0] GeV/c

edicte®m
2

( egsured) ¢ (rad)
R 8 8 =

g8
g R d
S
_l?lllal’ T ||||||||||l||||||-_x‘
E — 'O&,
oL A

S & (predictedeneasud) ¢ (rad)
=) =) Q e

5
8

.,--II,I T 3 ’
o MW w

Entries 151; 0804 Entries 12[‘!; T PR LR JEEE Entries 15128 6 3¢ (B S Entries 2008
potitvied B o = = | =R
1 ! $1d Dev x 0.1518 § $1d Dev x 0.1518 Dev § Sia
L T e | e go ’ ’ .
N ""t"ll'ﬂ'l LT PRI ?j.'.hmu by b 3 } ‘” A M | WHH g} | k\” H

;#ﬂ-qw

reTmr

~

o

é J_-, o o

: - (predicteg-me red) (rad

§ g = ag] TT Iél TT Ig
,5 (predicted-meagured) ¢ (raQ
= © ¢
Sl 2 ‘.l’1 | ) | =

.i.'.ﬂh“m“'ihr.ﬁw- sl
o1l b
W ', }
?1|h RILLE T "'l" r,f N el } |
1 1 -0. N
o.oosg. -0.003 —01 _ r
~0.004- I—OI2I = I—OIJl = Itl)l = IOIA1I = IOAI2I I -0.004™ l4I)IA2I = I—OIA1I = I(I)I = IOI_1I = IO_|2I ) II—()I_ I I—()IA1l 0 0.1 IOAI2I ) S I lOIQI = I—0I - —
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=[0.2,2.0] GeV/c =[4.99,5.0] GeV/c

Corr.
Corr.

Au(um) 500 477 Au(um)  50.0  43.8 0.006

Av(um) 500 302 16 Av (um) 500  32.3 1.4 0.955

Ay (mrad) 200 207 0.02 Ay (mrad) 2.00 205  0.02  0.955

Parameter Global
Corr.

Au(um) 500  43.4 0.004
nner sensor (36)

. . Av(um) 50.0  43.0 14  0.955
Misa | 181N ed Ay (mrad) 1.00 097 002  0.955
Parameter Global

Corr.

Au(um) O 3.8 0.006

Av(um) 1000  85.1 14 0955

Ay (mrad) 1.00  1.05 0.02  0.955



More alignment results

=[4.99,5.0] GeV/c

Parameter Global
Corr.

Au (um) 0.0 2.1 0.004
Av(um) 0.0  -13.6 1.4 0.955

Ay (mrad) 2.00  2.04 0.02  0.955

Parameter Global
Corr.

Au(um)  100.0  99.7 0.003
Av(um)  100.0  90.0 1.4 0.955
Ay (mrad) 0.00  0.05 0.02  0.955



Single Sensor Alignment (outer)

* Misalign outer sensor (sensorldx =37 || 38) in FST simulated
geometry.

* Throw mu+ with particle gun with following settings:
* 4,99 < p; < 5.0 GeV/c (uniform)
e 2.3<n< 3.2 (uniform)
* 0.9< P < 1.7 rad (uniform)
* B=0T

* Require hit on sensor 37 || 38. Also, all 4 sTGC (default Tracking
requirement).

* Fit with GenFit Kalman filter and then refit with GenFit GBL.

* Fix rotations about u-axis and v-axis, in addition to w translation by
setting pre-sigma < 0.0.

e Matrix inversion used to solve for alignment parameters.



* Quter Sensor 37
e pT =[4.99,5.0] GeV/c

Sensor 0

FsiTiuthMinusMeasuiedPhl_1_so|

10 E LI I TIrrr I L I L ] TIrrr I TIrrr I TIrrr I En"ies 22438
N Mean -1.351e-05
B Std Dev 0.001187
10°E E
10F E
1 CT 111 I 1111 I L1 11 I L1 1 1 I L1 11 [ 11 11 l L1 11 I 11171
—0.004-0.003-0.002-0.001 O 0.0010.002 0.003 0.004
(truth-measured) ¢ (rad)
Sensor 2
I_J1_s2|
:I T I LU I T I LI I LU I LI I LI I Ent"es 17812
: Mean —1.385e-06
- Y y Std Dev 0.001178
10°E E
10¢ E
1 CT 11 I 1111 I 1111 I 1111 I 1111 [ 111l I 1111 I 111717
—0.004-0.003-0.002-0.001 O 0.0010.002 0.003 0.004

(truth-measured) ¢ (rad)

Sensor 1

FsiTiuthMinusMeasuledPhi_l1_s1|

El LI I TIrrr I LU I TIrrr I LU I TTIr 17T I TIrrr I Enmes 20172

~ Mean 1.016e-05

: M Std Dev 0.001187
10°E E
10p E
1 CT 111 I L1 11 I L1 11 I L1 11 I L1 11 l L1 11 I L1 1 1 l 111 T

—0.004-0.003-0.002-0.001 0 0.0010.002 0.003 0.004
(truth-measured) ¢ (rad)
Sensor 3

Ni_I1_s3)

T I LI ] I LI I LILELEL I LI I LI I LI I Enmes 15263

B Mean —1.005e-06

B WW StdDev 0001186
10°F E
10F E
1 CT 111 I 1111 I 1111 I 1111 I 111l I 1111 I 1111 I 111 T

—0.004-0.003-0.002-0.001 0 0.0010.002 0.003 0.004

(truth-measured) ¢ (rad)




* Quter Sensor 37
e pT =[4.99,5.0] GeV/c

Sensor 0

__so
:l TrT I TrrirT I TrIrrrT I TrrirT I TrIrrrT I Trrr I TrIrrrT I Ent”es 23438
- Mean -0.03913
L WWMWW‘” Std Dev 0.8261
10°E E
10F 3
1 CT 11 l 1111 I L1l l L1 1 1 I L1 1l l 1111 l 1111 I 1111
2 -15 -1 05 0 0.5 1 1.5 2
(truth-measured) r (cm)
Sensor 2
FsTiuthMinusMeasuiedR_I1_s2
SN ' : : : : Menwes 17814
: Mean  -0.02053
|J Ihl L I“ L “u I! W'ﬂ IH"‘\H\M"\M Std Dev 0.8217
10° = —
10 -
1 CT 111 l 1111 I 1111 l 1111 I 1111 I 1111 I 1111 I 11171
2 -15 -1 05 O 0.5 1 1.5 2
(truth-measured) r (cm)

10?

10

10

10

e

Sensor 1

h_s1

AP AP I Pt

Entries 20172
Mean  -0.02639
StdDev  0.8258

-2

CT 111 I L1 11 l 1111 I L1 1l I 1111 l L1 11 I 111 1 l 111 T
2 -15 1 05 O 0.5 1 1.5 2
(truth-measured) r (cm)
Sensor 3
FsiTiuthMinusMeasuiedR_I1_s3
N T T T T T T T emes 15263
- Mean -0.02452
f' I“‘ IH'"] Iu H H‘H‘Hﬂiw l’l’ﬂ*ﬂwml Std Dev 0.8269
CT 111 I 1111 l 1111 I 1111 I 1111 I 1111 I 111 1 I 111 T
-15 -1 05 O 0.5 1 1.5 2

(truth-measured) r (cm)




* Quter Sensor 37
e pT =[4.99,5.0] GeV/c

Sensor 0

TIUNPN__S0)

103 ,__L Trr I TrIrrrT I TrIrrrT I TrrrT I TrIrrrT I TIrrirT ] TrIrrrT l Entnes 22438

r Mean  9.896e-06

C StdDev  0.001064
10°E E
10E E

1
—0.004-0.003-0.002-0.001 O 0.0010.002 0.003 0.004

10

10

1
—0.004-0.003-0.002-0.001

(predicted-truth) ¢ (rad)

Sensor 2

FstPiediciedMinus TiuthPhi_I1_s2|

T T T TTT

T IIIIIII

T

T IIIIIII

Entries 17814
Mean -5.023e-06

Std Dev 0.001001

0 0.0010.002 0.003 0.004

(predicted-truth) ¢ (rad)

10?

10

1
-0.

10

1
-0.

Sensor 1

nPhi__s1

T TTTTTT] T T TTTTTI T T T TTTTT

=

Entries 20172
Mean —9.919e-06
Std Dev 0.001036

[T N RS RN i Pl FEEE -

004-0.003-0.002-0.001 O

0.0010.002 0.003 0.004

(predicted-truth) ¢ (rad)

Sensor 3

T T TTTTTT] T T T TT1T1T

004-0.003-0.002-0.001 O

FstPiedictedMinus TRINPI_I_s3|

Entries 15463
Mean 1.94e-07

StdDev  0.0009257

0.0010.002 0.003 0.004

(predicted-truth) ¢ (rad)




* Quter Sensor 37
e pT =[4.99,5.0] GeV/c

10?

10

10

10

10%

10

ey

TiuthR_l1_so

TIANR_11_s2

Sensor 0
_._l LI I rrTT I 7T I rrTT I LI I LELELEL I LI I Entnes 23438
= Mean  0.00402
C StdDev 0.04214
e ol N I L1 1l I L1 lll I 1 Ill 1 I L1 1 I L1 11 I L1 11 I 11 11T
05 0 0.5 15 2
(predicted-truth) r (cm)
Sensor 2
E_I L I L I TTIrI7T I TTI T I TrIrrr I UL I TrIrrr I Entnes 17814
r Mean 0.00605
: Std Dev 0.0426
ol N I 1111 l 1111 I 11 l 1 l 11111 I 1111 I 1111 l 11 1 1
05 0 05 15 2

(predicted-truth) r (cm)

Sensor 1

1_s1

10?

10

...I....I....I..l

Entries 20172
Mean  0.006069
Std Dev  0.04134

| M L N P T P

1

1 IIlIlIII 1 lIIlIIII

11 lllllll

-1.5

A

05 0 05

1

1.5

2

(predicted-truth) r (cm)

Sensor 3

1_s3

e
o
&>
T IIIIIIII T IIIIIII'I_

10

Entries 15463
Mean 0.005219
Std Dev  0.04995

11 llIIlIl

1 IlllIIII

-2

4

05 0 05

1

USRI U1 IS | O oo

15

(predicted-truth) r (cm)




Sensor 0 Sensor 1

FatProditedMinusMoas.redPhi_ii_s0 FatProdictedMinusMeasuredPh_I1_s!

FTT T T[T T T T[T T T T[T T T T [TT T T[T T T T[T TTTT FTTT T[T T T T[T T T T[T T T T[T T T T[T T T T[TTTT
! I ! I ! ! IEntries 23438 I~ ! I ! ! I ! IEntlies 20172

Mean  -3.655e-06 - Mean 1.234e-07

StdDev  0.0002878 StdDev  0.0002944

« Outer Sensor 37
* pT = [4.99,5.0] GeV/c 1 | )

—O 004-0.003-0.002-0.001 0 0.0010.002 0.003 0.004 —0 004-0.003-0.002-0.001 O 0.0010.002 0.003 0.004
(predicted-measured) ¢ (rad) (predicted-measured) ¢ (rad)
Sensor 2 Sensor 3
AR AR EARAE EARE RARAN EARAS RARAR Y v — IRAAN LA RARRS RARAS RAALE LS LAY ) e —
L Mean  -6.408e-06 3 Mean  -1.392e-06
3 StdDev  0.0003315 10 :_ StdDev  0.0004424
10" 3 - 3
10°E —
10°E E S :
10 - 10 = E
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* Quter Sensor 37
e pT =[4.99,5.0] GeV/c
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Outer sensors (37,38)
 Sensor | Parameter | Input | Output | Error

Au (um) 0.0 -37.8 13.3

sensor | Parameter | Input | Output | Error _

37 Au (um) 0.0 57.0 14.2

Av (um 0.0 4.3 7.9
(um) 27

Ay (mrad)  0.00 1.29E-3 3.7E-2 Av (pm) 0.0 15.8 8.5

sensor | _Parameter | Input | Output |_Error _ el | OO | 000 | 6

Au (um) 00 -166.2 147 s Au (um) 00 763 143

37 -
Av (pm) 0.0 12.8 8.7 Av (um) 0.0 8.4 8.5

Ay (mrad) 0.00 -0.01 0.04

Sensor | Parameter_| Input | Output |_Error _

Ay (mrad) 1.0 0.98 0.04

sensor | _Parameter | Input | Output |_Error _

Au (um) 100.0 -95.3 19.3 Au (um) 100.0 -120.0 229

37 Av (um) 100.0 116.3 11.3 3 Av (um) 100.0 1153 13.5
Ay (mrad) 1.00  0.98 0.05 Ay (mrad) 1.00 0.98 0.06

Au (pm) 100.0 321.0 19.3 Au (um)  -100.0 -305.0 229

38 Av (um) 100.0 127.3 11.3 38 Av (um)  -100.0 -90.2 13.4

Ay (mrad) 1.00 0.92 0.05 Ay (mrad)  -1.00 1.11 0.06



