Field-Oftt Alignment

Norman Graf (SLAC)

HPS SVT Meeting, 08/24/15



Alignment Strategy

Start simple

Skim off clean FEE events
o 6 hits on track
0 <20 strip clusters/event

Fix the “target” position at (-67.23, 0.0, -2337.1)

Pick one other sensor to fix:
o L4t _hole_sensor0O
o L4b _hole sensorO

Fit straight line to target position and L4 strip hits

Derive “true” strip residuals for remaining
sensors with respect to this line
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Check for remaining opening angle

Compare slope computed from layer 1,2,3 (front)
to that computed from 4,5,6 (back)

Entries . 20374

0000000
Mean :-1.4447E-4

surprisingly good agreement
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Entries: 22226




‘ Top “true” residuals (axial / stereo)

module_L1t_halfmodule_axial_sensord true resi...

200149
0.11066
0.63026

Entries :
fean :

00T Entries © 20264
Mean: 012103
G001 056218

utOfRange : 400
400

2007

-2 -1 0 1

Entries . 20405
Mean: 011375
Rms : 044963

utOfRange : 2549

module_L4t halfmodule_axial_hole_sensor0 tru...

15,000 Entries : 20668

Mean ;-2.2609E-18

10,000+ Frms: 2.0991E-14
50001

0 } : |

-2 - 0 y 5

Entries © 20336
Mean: -0.041113
Rms : 049357

utOfRange : 331

module_L&t halfmodule_axial_hole_sensor0 tru...

00 Entries : 190749

Mean: -0.036153
400 079941
300 ange . 15849

200
100

module_L1t_halfmodule_stereo_sensor true re..

Entries . 20067
GO0 Mean: -0.074546
500 ms: 062934

wOfRange | 557

800+ Entries . 20280
Mean: -0.082725

G001 Rms: 055203

400

200

1,000 Entries . 20391
s00 Rms. 048230
G007 utOfRange : 273
400
200

04

module_L4t halfmodule_stereo_hole_sensorQtr..

Entries : 20668
Mean : 2.8157E-17
Rms: 1.9807E-15

12,000
10,000
2,000

6,000

4000

2,000

0 I f I

-2 -1 0 1 2

Entries © 20338
Mean: 0033734
Rms : 0.48951

module_L&t_halfmodule_stereo_hole_sensorQtr..

00 Entries : 18134

Mean: 0026746
400 0.79890
300 fRange ' 1534

200
100




| Adjust sensors by residual offsets

module_L1t_halfmodule_axial_sensord true resi...

20049
0.015547
0.63371

Entries :

800+ Entries . 20300
Mean: 0.016020
G001 Rms: 056730

OutOfRange : 364
400

2007

-2 -1 0 1 2

Entries © 20423
Mean: 0.019047
Rms : 0452498

utOfRange : 241

module_L4t halfmodule_axial_hole_sensor0 tru...

15,000 Entries : 20668

Mean ;-2.2609E-18

10,000+ Frms: 2.0991E-14
50001

0 } : |

-2 - 0 y 5

Entries © 20340
Mean: -0.0138495
Fms 049427

utOfRange : 327

module_L&t halfmodule_axial_hole_sensor0 tru...

00 Entries : 19083
Mean : -6.2109E-3
400 0.80079

300 ange 1575
200
100

module_L1t_halfmodule_stereo_sensor true re..

Entries : 20080
GO0 Mean: -0.016788
500 0.63080

tOfRange : 584

00T Entries © 20294
Mean: -0.020434
G001 056393

400

2007

1,200 Entries . 20406
800 utDfRange : 258
GO0
400
200

Ua

module_L4t halfmodule_stereo_hole_sensorQtr..

Entries : 20668
Mean : 2.8157E-17
Rms: 1.9807E-15

12,000
10,000
2,000
6,000
4000
2,000
0 I f I

-2 -1 0 1 2

1,000 Entries © 20334
600
400
200
04

module_L&t_halfmodule_stereo_hole_sensorQtr..

00 Entries : 189142

Mean: 489659E-3
400 0.79966
300 ange 1526

200
100




‘ Top Residuals axial /stereo (before)

module_L1t_halfmodule_axial_sensor0 residuals

1,200 Entries: 20418
1000+ Mean: -0.017166
so04 Rms: 0.18732
h OutoiRange ; 250

600T

400

200
U T T T :
-1.0 -0.5 0.0 0.5 1.0

module_L2t halfmodule_axial_sensord residuals

Entries . 20611

30007 Mean : 0.016997

2500 Rms: 0.086802

2,000 QOutOfRange - 67
1,600
1,000
500

0 f f ~

-1.0 -0.5 0.0 0.5 1.0

2,000 Entries: 20524
Mean: 0034056
1500 Rms: 014178
OutOfRange : 144
1,000
5007
D_
-1.0 -0.5 0.0 0.5 1.0

module_L4t halfmodule_axial_hole_sensor0re..

1,600 Entries: 20498
Mean: -0.022334
Rms: 0.16925
1,000 OutofRange : 170
500
U T T T :
-1.0 -0.5 0.0 0.5 1.0

module_L5t halfmodule_axial_hole_sensorre..

2500 Entries . 20591
Mean :-7.8828E-3

20007 Rms: 0.11157

16007 QutDfRange . 81

1,000

a00T

-1.0 -0.5 0.0 0.5 1.0

module_L&t halfmodule_axial_hole_sensorOre..

2,000 Entries: 20541
Mean: 0012786
1500 Rms: 014758
QutDfRange 1 134
1,000
5007
D_.
-1.0 -0.5 0.0 0.5 1.0

module_L1t_halfmodule_stereo_sensor( residu..

2,000 Entries . 20502
Mean: 0.014708
1,500 Rms: 015978
COutOfRange : 166
1,000T
500
D_
-1.0 -0.5 0.0 04 1.0

module_L2t halfmodule_stereo_sensor( residu...

5,000 Entries . 20645

Mean :-8.1297E-3

4000 Rms: 0.070318

3,000 QutDfRange . 23
2,000
1,000

0 i T i 1

-1.0 -0.5 0.0 0.4 1.0

2,000T Entries . 20520
Mean: -0.018415
1,500 Rms: 014466
OutOfRange : 148
1,0007T

5007

-1.0 -0.5 0.0 0.5 1.0

module_L4t halfmodule_stereo_hole_sensordr...

1,500 Entries . 20502
Mean: 0.020034
Rms: 016401
1.000 OutOfRange : 166

500+

-1.0 -0.5 0.0 0.4 1.0

module_L5t halfmodule_stereo_hole_sensordr...

250071 Entries . 20584

Mean :8.3149E-3

2000 Rms: 010934

1,500 QutDfRange . 88
1,000
50071

0 i T i —

-1.0 -0.5 0.0 0.4 1.0

Entries © 20488
1,2007T Mean:-65122E-3
1,000 Rms : 017852

800 OutOfRange : 207

-1.0 -0.5 0.0 0.5 1.0




‘ Top Residuals axial stereo ( after)

module_L1t_halfmodule_axial_sensor0 residuals

1,200 Entries . 20420
1,000 Mean:-6.8283E-3
so0+ Rms : 0158752
CutOfRange ;. 248

00T

4001

2007T
D T T T :
-1.0 -0.5 0.0 04 1.0

module_L2t_halfmodule_axial_sensor0 residuals

Entries : 20612

300071 Mean ;-1 6552E-3

2,500 Rms: 0.086876

2,000 OutOfRange : 5@
1,600
1,000
5001

0 : : —

-1.0 -0.A 0.0 0.5 1.0

module_L3t_halfmodule_axial_sensor0 residuals

2,000T Entries . 205831
Mean: 85511E-3
1,500 Rms: 014286
OutOfRange : 137
1,0007T
50071

-1.0 -0.5 0.0 0.5 1.0

module_L4t_halfmodule_axial_hole_sensor0 re...

1,500 Entries . 20502
Mean: 5.6015E-3
Rms: 016978
1.000 OutOfRange : 166
500
D T T T :
-1.0 -0.8 0.0 04 1.0

module_L5t_halfmodule_axial_hole_sensor0 re...

250071 Entries © 20591
Mean : 5 6E97E-3

20007 Rms: 011157

1,500 QutDfRange : 81

1,000

a00T

-1.0 -0.5 0.0 0.5 1.0

module_LEt_halfmodule_axial_hole_sensor0 re...

2,000 Entries . 20541
Mean -7 9315E-3
1,500 Rms : 014753
OutOfRange : 134
1,0007T
500
Da
-1.0 -0.A 0.0 0.5 1.0

module_L1t_halfmodule_stereo_sensor( residu..

2,000 Entries . 20503
Mean: 7.1857E-3
1,500 Rms: 015988
COutOfRange : 165
1,000T

-1.0 -0.5 0.0 0.4 1.0

module_L2t halfmodule_stereo_sensor( residu...

5,000 Entries . 20644

Mean :-1.0443E-3

4000 Rms: 0.063936

3,000 OutDfRange . 24
2,000
1,000

0 i T i !

-1.0 -0.5 0.0 0.4 1.0

2,000T Entries © 20520
Mean ;-6 4656E-3
1,500 Rms : 0144649
OutOfRange : 148
1,0007T
500
Da
-1.0 -0.A 0.0 0.5 1.0

module_L4t halfmodule_stereo_hole_sensordr...

1,500 Entries . 20505
Mean:-4 8432E-3
Rms : 016446
1.000 OutOfRange - 163

500+

-1.0 -0.5 0.0 0.4 1.0

module_L5t halfmodule_stereo_hole_sensordr...

250071 Entries . 20584

Mean :-3.5283E-3

20007 Rms: 010937

1,500 QutDfRange . B8
1,000
50071

0 i T i !

-1.0 -0.5 0.0 0.4 1.0

Entries . 20466
1,2007T Mean: 7.7795E-3
1,000 Rms: 017815

800 OutOfRange : 208

-1.0 -0.5 0.0 0.5 1.0




Fit tracks and predict target position

Top predicted X u_i atwire

700 Entries: 19826
Mean : 2.3187
G001 Rms : 8.2504
COutOfRange : 842

Before

900 Entries . 20373
Mean: -0.84916
Rms : 5.9744
OutOfRange : 295




Fit tracks and predict target position

After

00T

6001

500

4001

3007

2007

1007

Top predicted X u_i atwire

-20 -15 -10 -5 0 5

Entries . 19832
Mean: -016914
Rms : 8.2147
COutOfRange : 836

MC rms 6.19

10 14 20 25

Entries . 20374
Mean: -0.23339
Rms : 5.9755
CutOfRange : 264

MC rms 4.93
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‘ Bottom

module_L1b_halfmodule_axial_sensor true res...

800+ 21670
0.3071@
G001 0.62362
fRange : 846

4001

2007

1,000 Entries . 22007
Mean: 0247449

a0 s 056670
G007 fRange ' 509

1,200 Entries : 22212

10001 ean: 018776
' ms: 0.46038
8001

tOfRange : 304

“true’’ resi

module_L4b_halfmodule_axial_hole_sensor r...

15,000 Entries : 22817
Mean  -1.4925E-17
10,000 Frms: 2.3420E-14
50001
0 f f
-2 -1 0 1

1,000 Entries © 22163
Mean: -013938

0o Rms: 0.50186
G007 OutDfRange : 354

module_LEb_halfmodule_axial_hole_sensor0r...

Entries : 20552
Mean: -022217

ms : 079284
tOfRange : 1925

500
400
300
200
100

uals (axial/stereo)

module_L1b_halfmodule_stereo_sensor0 truer...

200 Entries . 21773
Mean: -0.31351
G00 Rms: 055969
CutOfRange : 743

400

200

module_L2b_halfmodule_stereo_sensor0 truer...

1,000 Entries . 220580
s00 Rme. 054230
G001 OutDfRange | 466
400

200

0

module_L3b_halfmodule_stereo_sensor0 truer...

1,200 Entries . 22211

1000+ Mean: -0.21432

g0+ Rms: 043820
OutOfRange : 305

G00T

4001

module_L4k_halfmodule_stereo_hole_sensor0t..

15,000 Entries : 22817

Mean : 1.4482E-17

10,000 Rms: 2.0065E-15
50001

0 f f f

-2 -1 0 1 2

1,000 Entries . 22172
Mean: 011658
a0 Pms . 0.49881
00T :I, tOfRange : 345
4001
()
0 oy, ||I|||"|”| |||| I e
-2 -1 0 1 2

module_L6k_halfmodule_stereo_hole_sensor0t..

500 Entries : 20642

0.21700
400 078072
300 nge 1875

200
100

11




| Adjust sensors by residual offsets

module_L1b_halfmodule_axial_sensor true res...

800 Entries . 21785
Mean: 6.6136E-3
6001 Rms: 0.63021

4007

2007

1,000 Entries . 22064

Mean: 8.4546E-3
0o Rms: 057219
G007 utOfRange : 452

1,200 Entries © 22228

1000+ Mean: 0.011240

g0+ Fms: 045204
utOfRange : 288

GO0

400

module_L4b_halfmodule_axial_hole_sensor r...

15,000 Entries : 22817

Mean  -1.4925E-17

10,000 Frms: 2.3420E-14
50001

0 f f f

-2 -1 0 1 2

1,000 Entries . 22177
s00 Rms. 040354
G007 utOfRange : 340
400
200

04

module_LEb_halfmodule_axial_hole_sensor0r...

500 Entries : 20685

gan . -0.012762
400 0.79586
300 fRange : 1822

200
100

module_L1b_halfmodule_stereo_sensor0 truer...

800 Entries : 21905
Mean: -0.012612
6001 Rms: 061023

wOfRange ;611
400

2007

1,000 Entries . 22117
s00 Rme. 054310
600
400
200

0

1,200T Entries . 22241
1000+ Mean: -0.014815
g0+ Rms: 044276
utOfRange | 275
GO0
400
200
Ua

module_L4k_halfmodule_stereo_hole_sensor0t..

15,000 Entries : 22817
Mean : 1.4482E-17
10,000 Rms: 2.0065E-15
50001
0 f f f
-2 -1 0 1 2

1,000 Entries © 22183
Mean: 0012236

a0 Rms: 050020
500 utOfRange 1334

module_L6k_halfmodule_stereo_hole_sensor0t..

500 Entries : 20757

an: 0.0118900
400 0.79558
300 ange 1780

200
100
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‘ Bottom Residuals axial/stereo

module_L1b_halfmodule_axial_sensor residuals

1,500 Entries . 22269
Mean: 5.9810E-4
Rms: 015873
1.000 OutOfRange : 247
500
D T T T :
-1.0 -0.8 0.0 04 1.0

module_L2b_halfmodule_axial_sensor residuals

Entries . 22438

3,000 Mean : 5.1297E-3

2,500 Rms: 0.089381

2,000 OutOfRange : 78
1,600
1,000
5001

0 : : !

-1.0 -0.A 0.0 0.5 1.0

module_L3b_halfmodule_axial_sensorl residuals

250071 Entries . 22331

Mean: 0017067
2000 Rms: 014145
1,500 QutDfRange ;135
1,000

-1.0 -0.5 0.0 0.5 1.0

module_L4db_halfmodule_axial_hole_sensord re..

1,500 Entries : 22339
Mean: -0.014312
Rms: 016713
1.000 OutOfRange - 178
500
D T T T :
-1.0 -0.8 0.0 04 1.0

module_LEb_halfmodule_axial_hole_sensord re...

250071 Entries . 22424
Mean :1.8401E-3

20007 Rms: 011008

1,500 OutDfRange . 95

1,000

50071

-1.0 -0.5 0.0 0.5 1.0

module_LEb_halfmodule_axial_hole_sensord re...

2,000 Entries . 22384
Mean: 7.5380E-3
1,500 Rms: 014472
OutOfRange : 135
1,0007T
500
Da
-1.0 -0.A 0.0 0.5 1.0

module_L1b_halfmodule_stereo_sensor0 resid...

2,000 Entries : 22350
Mean: 0.012487
1,500 Rms: 015924
COutOfRange : 166
1,000T
500
D_
-1.0 -0.5 0.0 04 1.0

module_L2b_halfmodule_stereo_sensor0 resid...

5,000 Entries . 22458

Mean ;-3 6596E-3

40007 Rms: 0.071660

3,000 QutDfRange . 58
2,000
1,000

0 i T i !

-1.0 -0.5 0.0 0.4 1.0

module_L3b_halfmodule_stereo_sensor0 resid...

250071 Entries . 22377

Mean: -0.021537

2000 Rms: 014981

1,500 QutDfRange 1349
1,000
5007
Da

-1.0 -0.5 0.0 0.4 1.0

(betore)

module_L4b_halfmodule_stereo_hole_sensor0 ..

2,000 Entries . 22341
Mean: 0.028369
1,500 Rms: 016217
COutOfRange 176
1,000T
500
D_.
-1.0 -0.5 0.0 04 1.0

module_L5k_halfmodule_stereo_hole_sensor0 ..

3,000 Entries . 22425
Rme: 041004
ms : .

20007 OutOfRange ;. 84
1,5007T
1,000
50071

0 i T i !

-1.0 -0.5 0.0 0.4 1.0

1,500 Entries © 22333

Mean: 4 1684E-3

Rms : 017750

1000 OutofRange : 186
500
Da

-1.0 -0.5 0.0 0.4 1.0
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‘ Bottom Residuals axial/stereo

module_L1b_halfmodule_axial_sensor residuals

1,500 Entries . 22286
Mean :-9.3451E-3
Rms : 015837
1,000 hOutOfRange @ 250
5001
D T T T :
-1.0 -0.5 0.0 04 1.0

module_L2b_halfmodule_axial_sensor residuals

Entries . 22438
3,000 Mean : 6.8619E-5
2,500 Rms: 0.089372
2,000 OutOfRange : 78
1,600
1,000
5001
0 : : !
-1.0 -0.A 0.0 0.5 1.0

module_L3b_halfmodule_axial_sensorl residuals

250071 Entries © 22382

1,500 OutDfRange 134
1,000
500
04

-1.0 -0.5 0.0 0.5 1.0

module_L4db_halfmodule_axial_hole_sensord re..

1,500T Entries . 22340
Mean: 7.9252E-3
Rms: 016725
1.000 OutOfRange - 177
500
D T T T :
-1.0 -0.8 0.0 04 1.0

module_LEb_halfmodule_axial_hole_sensord re...

250071 Entries . 22425
Mean : 7 4516E-3

20007 Rms: 011028

1,500 CutDfRange . 94

1,000

50071

-1.0 -0.5 0.0 0.5 1.0

module_LEb_halfmodule_axial_hole_sensord re...

2,000T Entries © 22382
Mean: -0.010240
1,500 Rms: 014444
OutOfRange : 137
1,0007T

5007

-1.0 -0.5 0.0 0.5 1.0

module_L1b_halfmodule_stereo_sensor0 resid...

2,000 Entries : 22350
Mean: 6.1016E-3
1,500 Rms: 015918
COutOfRange : 166
1,000T

500

-1.0 -0.5 0.0 0.4 1.0

module_L2b_halfmodule_stereo_sensor0 resid...

5,000 Entries . 22458
Mean :-3.6240E-4
40007 Rms: 0.071661
3,000 QutDfRange . 58
2,000
1,000
0 i T i !
-1.0 -0.5 0.0 0.4 1.0

250071 Entries : 22378

Mean ;-5 7565E-3

2000 Rms: 014996

1,500 QutDfRange : 138
1,000
5007
Da

-1.0 -0.5 0.0 0.4 1.0

(after)

module_L4b_halfmodule_stereo_hole_sensor0 ..

1,500T Entries . 22343

Mean :-6.3678E-3

Rms : 016244

1.000 OutOfRange : 174
500
D_.

-1.0 -0.8 0.0 04 1.0

module_L5k_halfmodule_stereo_hole_sensor0 ..

3,000 Entries . 22425
2,500 gean : -?.3031914563
ms: .

20007 CutOfRange . &4
1,500
1,000
50071

0 i T i !

-1.0 -0.A 0.0 0.5 1.0

1,500 Entries . 22324

Mean: 99611E-3

Rms : 017696

1000 OutofRange : 190
500
Da

-1.0 -0.5 0.0 0.4 1.0

14




Fit tracks and predict target position

Before

00T

6001

Bottorm predicted X u_i at wire

Entries : 21408
Mean : 011622
Rms: 8.4057
QutofRange ;1108

Entries . 22196
Mean : 22614
Rms : 6.1397

CutOfRange : 320

15




Fit tracks and predict target position

After

Bottorm predicted X u_i at wire

00T

6001

500

4001

3007

2007

1007

-25 -20 -15 -10 -5 0 5

Bottorm predicted ¥ u_i at wire

-25 -20 -15 -10 -5 0 5

Entries : 21413
Mean: -0.23924
Rms: 8.4089
QutofRange ;1103

MC rms 6.19

Entries . 22213
Mean: 016676
Rms : 6.1629
CutOfRange : 303

MC rms 4.93

10 14 20 25

16




MC comparisons

Turn off field in detector
HPS-EngRun2015-Nominal-v2_fieldOff.lcdd

Generate single electron events:
/generator/select gps

/gps/particle e-

/gps/position -67.23 0.0 -2337.1 mm
/gps/energy 1.056 GeV
/gps/direction 0.02 0.008 1
[random/setSavingFlag true
/Icio/fileEXxists delete

/lcio/PDGFlag

17



MC “true” residuals (axial / stereo)

module_L1t_halfmodule_axial_sensord true resi...

98806
31002E-3
0.51480

Entries :

Entries © 98987
Mean: 94973E-4
047108
utOfRange : 831

-2 -1 0 1

6,000 Entries © 9930
5,000 gean.: 9%9:?354411
4,000 ms. U

OutOfRange : 517

module_L4t halfmodule_axial_hole_sensor0 tru...

Entries : 99818
Mean : 3.3065E-18
Rms: 1.2872E-15

Entries : 93950
Mean :-3.867EE-4
Rms : 042770

utOfRange | 658

Entries : 95746
Mean : -4 8884E-4
076634

ange 3814

module_L1t_halfmodule_stereo_sensor true re..

40001 Entries : 98709
gan: -3.1997E-3

3,000 5 053313
OfRange ;1109

400071 Entries © 988925

Mean :-57012E-4

3,000 048626
2,000
1,000
Ua

Entries : 99254
Mean :-1.0701E-3
ms: 0.38285
utOfRange : 564

module_L4t halfmodule_stereo_hole_sensorQtr..

Entries : 99818
Mean : 1.3490E-17
Rms: 1.3620E-15

60,000
50,000
40,000
30,000
20,000
10,000+
0 I f I

-2 -1 0 1 2

Entries © 98934
Mean: 3.8315E-4
Rms : 0428498

95728
2. 7785E-4
0.76824
ange | 3833

Entries :
Mean :
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‘ MC Residuals axial/stereo

module_L1t_halfmodule_axial_sensor0 residuals

Entries : 899425

6,000 Mean: 8.7451E-4

5,000 RFms: 015542

4,000 COutOfRange : 445
30001
200071
1,000

D T T T :

-1.0 -0.8 0.0 04 1.0

module_L2t_halfmodule_axial_sensor0 residuals

20,000 Entries © 99757
Mean :-1.0266E-3
15,000 Rms: 0.069701
OutOfRange : 111
10,000
50007
0 f f -
-1.0 -0.5 0.0 0.5 1.0

10,000 Entries © 99581

Mean -4 2251E-4

8,000 Rms: 011873

60007 QutDfRange : 304
4,000
20007

0 f f !

-1.0 -0.5 0.0 0.4 1.0

module_L4t_halfmodule_axial_hole_sensor0 re...

Entries : 99380

6,000 Mean:-2.2822E-4
5,000 Rms 015891
4,000 HOutOfRange: 438
300071
200071
1,000

D T T T :

-1.0 -0.5 0.0 0& 1.0

module_L5t_halfmodule_axial_hole_sensor0 re...

12,000 Entries © 99360
10,000 gean.: 3.%410[;5;3
2,000+ ms: .

OutOfRange : 254

-1.0 -0.5 0.0 0.5 1.0

module_LEt_halfmodule_axial_hole_sensor0 re...

8,000 Entries © 99258
Mean -2 TE64E-4
6,000 Rms : 0137549

OutOfRange : 306

-1.0 -0.5 0.0 0.5 1.0

module_L1t_halfmodule_stereo_sensor( residu..

10,000 Entries . 99618

Mean :-1.05988E-3

8,000 Rms: 011954

60007 OutOfRange : 252
40001
200071

0 ; ; i

-1.0 -0.5 0.0 04 1.0

module_L2t halfmodule_stereo_sensor( residu...

20,000 Entries . 95790
Mean :8.5741E-4
15,000 Rms: 0.060385
OutOfRange : 78
10,000
50007
0 f 1 f —
-1.0 -0.5 0.0 0.5 1.0

Entries © 99574
Mean: 2.2748E-4
Rms : 012213
OutOfRange : 291

-1.0 -0.5 0.0 0.5 1.0

module_L4t halfmodule_stereo_hole_sensordr...

Entries : 99357
6,000 Mean: 9.2349E-5
5,000 Rms: 015438
4,000+ OutOfRange : 461

-1.0 -0.5 0.0 0.4 1.0

module_L5t halfmodule_stereo_hole_sensordr...

12,000 Entries . 99342
10,000 gean:-#%ﬁf{gﬁ&;;
ms .
8,000 OutOfRange : 272
60007
4,000
20007
0 f 1 f i
-1.0 -0.5 0.0 045 1.0

6,000 Entries © 99111

5,000 gean:-???:gg—;
ms: .

4,000 OutOfRange : 454

-1.0 -0.5 0.0 0.5 1.0
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MC predict target position

50001
450071
400071
3,500
3,000
2,500
2,000T1
1,500
1,000

5001

-20

-15

-25

-20

-15

-10

-10

Top predicted X u_i atwire

-5 0 5

Top predicted ¥ u_i at wire

10

10

Entries : 98637
Mean: -0.0280549
Rms: .19149
OutOfRange : 1228

15 20 25

Entries . 99228
Mean: -0.014520
Rms : 492749

OutOfRange : 637
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Current Corrections axial stereo

| 1t

| 2t

| 3t

4t _hole
|4t slot
| 5t hole
| 5t slot
| 6t _hole
| 6t slot

0.103 -0.063
0.111 -0.066
0.097 -0.059
0. 0.
0. 0.
-0.028 0.020
0. 0.
-0.036  0.027
0. 0.

consistent with
translation of
all three layers ?
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Current Corrections axial stereo

|1
| 2
|3
| 4
| 4
|5
|5
|6
|6

¢
¢
¢
0 hole
0 slot

0 hole
0 slot

0 hole

0 slot

0.332 -0.327
0.252 -0.264
0.182 -0.204
0. 0.
0. 0.
-0.133 0.108
0. 0.
-0.259 0.254
0. 0.

consistent with
rotation of
all three layers ?
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Next Steps

Keep it simple

Chew on the results so far to understand geometry shifts
o Quantify MC/Data comparisons

Repeat analyses fixing other stations

Try to understand axial/stereo shifts by constraining
stations, not individual sensors

Implement least-squares fitting for

o translation L to strip direction

o rotation about z axis (y)

o Keep it simple (don’t reinvent millepede)

Put some of the shifts into detector description
o Run some field-on Fee events
check momentum and y?

2 Run some field-on Mgller events
check vertex position and mass

Finish by Friday (?) 2
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