Chevron Analysis Update

Error function and residuals from
X-ray scan
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Error Distribution:

Intrinsic to Particular Chevron Pattern
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Error Profile:

Mean of error distribution gives correction factor at each position.
Linear fit used from point-to-point.
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X-Ray Scan Residuals

Universal corrections recover almost all of the board’s intrinsic error

Global Residual Multi Clusters Global Residual Local Correction

" globalCentroidMulti | globalResidualLocal
‘E Entries 355150 = Entries 355150
§ oo e 8 s
6000 %2 1 no 17711491 8000 — 7 ndf 5661/ 491
Primary Constant 6882+ 16.8 Primary Constant TE91+19.8
Primary Mean _4.545 + 0,207 7000 = Primary Mean 1,704 + 0,263 LO Ca I
5000 — Primary Sigma 1539+ 04 - Primary Sigma 1254+0.2 .
U n CO r re Cte d Background Constant 1387+1389 6000 = Background Constant 463.6+0.3 F u n Ct I O n
B d M : L E a
R es | d ua I S 4000 1 5 3 9 BZEEEE:u Si;:a ;?;;: :$: 5000 |- 1 2 5 4 ﬁ:ﬁﬁﬂg Ei::a 14'2:;: ; éf; C t d
L O 9 um wob. O 4 um orrecte
a000 - Residuals:
2000
= 2000 — *
= Ideal
1000 — . *
e N A A Correction
Sodo -1500 -1000 -500 1000 1500 2000 Sooo -1500 -1000 -500 0 500 1000 1500 2000
Centroid Residual (um) Centroid Residual (um)
Global Residual Universal Correction Global Residual Universal Cluster Size Correction
" _ globalResidual " globalResidualClusterSize
§ 3000 Enlries 355150 ‘g 5000 - . Entries 3556150
8 = LHH Mean 0.5251 8 = ! Mean 0.4526
8000 RMS 182.3 = RMS 180.6 _Qi
= 21 ndf 5158 / 493 8000 = 2 fndi 5998 { 408 Cluster S|Ze
. 7000 — Primary Constant 7542+ 19.0 7000 = Primary Constant 7662+ 19.4 Ce
U n |Ve rsal = Primary Mean -1.163 + 0.269 = Primary Mean -0.6554 + 0.2634 SpECIfIC
. 6000 — Primary Sigma 129+0.2 6000 — Primary Sigma 126.7+0.2 . I
- Background Constant 4279+ 04 = Background Constant 433.2£03
F U n Ct I O n 5000 = . 1 2 9 Background Mean 14.51+1.78 5000 [ . 1 2 6 7 Background Mean 10.41£1.75 U n Ive rs a
= 0 . u m Background Sigma 291.7£0.9 = 0 . . u m Background Sigma 2909+09 .
Corrected 4000 = 000 Function
H 3000 - 1000 E
Residuals - - Corrected
2000 — 2000 = .
1000 1000 Residuals
B 11 L ol P I BRI B Ll : T B BN
—9000 -1500 -1000 -500 ] 500 1000 1500 2000 —9000 -1500 -1000 -500 0 500 1000 1500 2000 5

Centroid Residual (um) Centroid Residual (um)



/ero Degree Resolution Comparison

Correction (Run Type) Centroid Resolution (um) Not
ote:

Uncorrected (x-ray scan) 153.9 X-ray scan still

Locally Corrected (x-ray scan) 125.4 has uncertainty

Universally Corrected (x-ray scan) 129 from collimator
and x-ray

Cluster Size Universally Corrected (x-ray scan) 126.7 conversion
folded in

Uncorrected (Beam test) 140.9

Locally Corrected (Beam test) 85.1

Universally Corrected (Beam test) ?

Cluster Size Universally Corrected (Beam test) ?



Conclusions

e Using a cluster size specific, universal error correction we can recover
most of the resolution of an ideal correction

e Error correction from pad-to-pad is consistently in phase. Is amplitude
consistent across different boards/testing conditions?

e Even if error correction isn’t ideal, it still improves resolution

* How does error function from in-lab tests compare to error function
from beam test data? And how well does the correction from one
improve the resolution of the other? (test later this week)
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