SVT Track-Based Alignment

@ Goal: Align the SVT to reach the reso-
lution design specification of ~ 65 pum.

@ Build accurate and complete representa-
tion of the SVT geometry and materials
as part of the CLAS12 Common Tools.

© Provide the geometry for the gemc sim-
ulation and the CLAS12 reconstruction
from a common set of parameters.

@ Develop algorithms to measure and cor-
rect misalignments in the SVT.

@ Document it.
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Status of SVT alignment study

© Type 2 code written and being tested. Us-
ing Type-1 events.

@ Comparison of Type-1 events analyzed with
Type-2 code useful for identifying bugs,
picking signs of derivatives, etc.

© gemc version 4a.1.0 in use, Java/Groovy
scripts at coatjava 4a.5.5.

@ Applied to simulated, Type-1 cosmic rays Tope L evens s

with the ideal geometry. +

© Misalignments extracted from millepede I ¢
. . . . ed - Type-1 derivatives

close to zero within uncertainties (blue Blue - Type-2
points in plot). 0
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O Misalignments extracted from millepede e L
using old Type-1 code show clear bias. Ef- "
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Status of SVT alignment study

@ Apply known shift to region 1 in gemc - Type 1, Stited geomety
e
Ax =50 um. o .
100 I
@ gemc syntax: oS e
= Api=20
<detector name="regionl"> £ Msm:_()
<position x="0.050*mm" y="O*cm" z="Oxcm" /> _s0) .
</detector> 100 8
_1s50] June, 2016 :
© Change in definition of residual sign in SRR
csiduas
BSTReC::HltS bank? Type 1 events test
150 ©
100 :
50 ¢
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Residuals for Type-1 Events, 50-micron shift

PostEvents/hresiduailsl PostEventshresiduaizsl
enies o] %0 Eres 0] g Enies o Entries. o
@ amp - 68256 8o amp 63,601 amp 65791 5934
| [mein ooz | S0a| e mean 003 o152
70 i, |sioma  0.065 70 [ [sma ooe 2 ] |sigma  olos: 2525
60 (Maner 0773) e il |amdt osa1 1 |xamer 093s 27526
B U el o / ki
£ I £ 50 I - g
g w0 [ & a0 b 180
ol | ! E o 0 {
2 P r or Y 2 {
w0l % 10 " of g Yy 1
o ey o .
8% oo o2 oa0 82 oo 0w a0 B oo ez o0 8z a0
Residusl (mm) Residusl (mm) Residual (mm)
Entries ) %0 Entries o Entries o] 100 ries o
amp 70879 amp 6323|100 amp  69.412 amp  68.601
80 mean ooll| 80 | |mean o013 mean 0010 oo 1
M |doma oosz| 7o I o @ I |z oo 64
U | oort (] et 1038 I 0964
2 6 ] b 00| = 50 I} = | 437a| 2 g0 86
H [ HE 1 I il h H
& I S w0 [ SN 8 \ &
of 4 w© \ a0
4 1 o \
2op 200 20 LY 20 -
4 wob \ 1
A a ot 4 et ll<, Py
20 o0 oz odo $20 o o oa Bz oo 2 ow S0 )
Residual (nm) Residusl(mm) Residual ()
Enres 0 Ewres 0 Emres 0 Entries
% amp  69.211 % mp 65434 100 amp  e6gs3| 190 amp 71239
80 -0.008 80 i n 0.011 mean  -0.008 I' mean 0,010
s aoe0| 5o i froma 9053 go Soma 0062 s W [sima o0s0
1505 1) et 1502 aincf 1301 il |ndt  13se
260 55| 2 60 (BT aonres] X . i
S50 S 50 ¥ 2 f
S a0 S a0 S ° A
y w 10 & 1
2 op 1 !
2 2 2 2 f
10 10f 0 1 . )
o f 1 i
om0 00 o4 82 om0 o  os bz 020 o4 820 oo oz oa
Residusl mm) Residusl(mm) al (o) Residusl(mm)
7o emnes 0] s e 0 Enries 0 Entries
amp  42.509 amp  41.759 L amp 2:
60 mean 001 s mean 0,018 T, [mean
Sgma 009 Sgma 0s7| 50 i |zeme
50 ‘ @indt  1.240 indi 0969 il [xainar
B N R ) I saems| 5 0 e
ER 'u H H iy
3 ) S 2w
s i 3 E I,
wf N, 2 20 Iy
Lol il 10 L 1 aop 1)
W, v 4
Vi, W Hu
S o0 S0 oa0 Bz oo

000 020 o o020
Residual (mm) Residual (mm)




Status of SVT alignment study

@ First application of code to Type-2 events.

@ Type-1 events have small residuals in BSTRec::Hits bank.

© Type-2 events have large residuals in BSTRec::Hits bank even for
horizontal modules.

small residuals on type-1 events. event 32

Choose (n=next,p=previous, g=quit), Type Bank Name or id : BSTRec::Hits for type 1 event

SHOWING BANK
rrrrrrrrrrrrrrrrrrrrrrrr .
>>>> GROUP (group= 1) (name=BSTRec::Hi Type 1
------------------------ T T T 5
I INT) 12 13 14 15 1 10 g
layer | INT) 1 1 1 2 2 3 3
sector | INT) : 6 6 1 1 6 8 8
strip ( INT) : 84 85 127 63 106 92 93
fitResidual {  FLOAT) : -0.079 6.131 0.026 -0.009 0.006 -0.064 0.138
trkingStat ( INT) : -1 -1 -1 -1 -1 -1 -1
clusterID ( INT) 1 1 2 3 4 5 5
trkID { INT) T 1 1 1 1 1 1

large residuals on type-2 eventss. event 17

Choose (n=next,p=previous, g=quit), Type Bank Name or id : BSTRec::Hits for type 2 event

SHOWING BANK
------------------------ S T e
>»>> GROUP (group= 1} (name=BSTRe: Type 2
........................ o
m( INT) : 13 12 14 15 11 18 9
layer ( INT) : 1 1 1 2 2 2 3
sector |( INT) : 5 5 1 1 5 7
strip ( INT) : 102 103 189 22 161 1 a5
fitResidual ( FLOAT) 0.270 0.459 0.440 -0.395 0.503 0.315 0.236
trkingStat ( NT) -1 -1 -1 1 -1 -1 -1
clusterID ( INT) 1 1 2 3 4 4 5
trkID ( INT) 1 1 1 1 1 1 1
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Additional Slides

Jerry Gilfoyle CLAS12 SVT Track-Based Alignment



Visualization /Validation

y (mm)
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Visualization
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Visualization
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Fun with Mathematica

dDOCAQ
dmyz
DOCA - distance of closest approach, myz - slope in y — z plane.
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