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®Alignment using optical measurement

®Fast algorithm for alignment using images
®Alignment of tilted ASIC pairs in quad
*CSpad quad alignment w.r.t. the beam center



Optical measurement data

Table from Christopher Kenney
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Processing of optical data
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Derived parameters of pads

Sequence [ASIC|Pad length|Pad width| oL | Tilt angle |[a —@|My
® Opt' | of measu.| pair | L (pm) | W (pm) [(pm) a (o) (o) | (o)
ICa 1 02-03| 43970 21420 7 0+£0.011 | 0.469 | 0.7
measurement
. " 8 2 [00-01| 43979 21449 |-2431-0.322+0.011] 0.147 | 0.2
precision IS ohm O
Py Th t . tlt | 3 |06-07| 43967 21442 |-505|-0.658+0.011|-0.189 0.1
a glves | ang e 43957 21439
preC|S|On O O‘I 1 o 4 |04-05| 43987 21438 [-400|-0.521+0.011|-0.052|-0.1
43972 21440
® My t||'t angle 5 10-11| 43964 21430 |-622|-0.810+0.011-0.341|-0.4
. 43971 21428
al Ig n ment 6  [08-00| 43968 21427 | -586 |-0.763+0.011|-0.294|-0.4
Py O\ 43971 21438
(precision 0.1°) Is
p ] ] 7 14-15| 43969 21449 |-254|-0.331+0.011 0.138 | 0.1
consistent with
: 8 12-13| 43961 21434 |-266|-0.347+0.011] 0.122 | 0.1
optic measurement
Mean 43969.6 | 21436.3 -0.469+0.011| 0
2010/11/03 Mikhail | Dispers. 8.3 8.4 0.272 0.272




Fast algorithm for alignment
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Ring shape in r-@ frame

* Approximate beam/ring center (zg. yp)
® Precise ring center (x...)

® Ring constrain egn. ( —.)” + (y — v.)> = R?
® Pointonthering  « = “o+rcose,

Yy = Yo+ rsin Q.

r(od|To, Yo, Te, Yo, R) = —B + VB2 — C

B =Axrcoso+ Aysmmo, C = Ax? & A-yﬁ — R?

Axr = x9 — . and Ay = yg — y.
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Alignment results

Ie

Ye

Ring and radius

220.5240.12

493.28+0.20

R1 = 185.77+0.23
R2 = 219.03+0.23
R3 = 298.60+0.23
R5 = 355.8440.26
R6 = 395.124+0.23

RT = 497.71+0.27

Fit #|ASIC
1 |08-09
2 [12-13

269.018+0.007

303.502+0.001

R1 = 186.91-fixed
R2 = 219.95-fixed
R3 = 299.72-fixed
R4 = 328.49+0.02

R6 = 396.24-fixed

3 |10-11

414.2510.09

512.08%0.11

R4 = 328.49-fixed
R6 = 396.24-fixed

7 = 500.920.06
R8 = 562.01+0.06
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Configuration parameters

ASIC|orientation (o)|z, (pixel) |y. (pixel)

00 0 +0.1 15.76 032.65

01 0 +0.1 15.76 932.65-gap
02 0 +0.6 -200.19 0930.88

03 0 +0.6 -200.19 0930.88-gap
04 270 —0.2  |422.26 716.34

05 270 —0.2  |422.26-gap|716.34

06 270 +0.0  |412 0926

07 270 +0.0 412-gap 926

08 180 —0.5 |220.84 494.37-gap
09 180 —0.5 |220.84 494.37

10 180 —0.5 |414.12 512.26-gap
11 180 —0.5 |414.12 512.26

12 270 +0.0  |26.95 303.53

13 270 +0.0  |26.95-gap |303.53

14 270 +0.0 11.13 517.40

15 270 +0.0  |11.13-gap |517.40
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Result of alignment using ring-image
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Summary

® Fast ASICs’ alignment algorithm, based on ring-
image, is done

® All fits for Quad2 are completed, configuration
parameters are available

® Stat. precision is ~0.2 of pixel size

® Syst. uncertainty strongly depends on ring
image quality. Currently it is ~1-2 pixels.

® Optic measurement has a precision of 8um or
0.07 of pixel size

®* Q:is a pad geometry stable?

® Working on extraction of configuration
parameters from optic measurement.
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