Centering target coordinates
(attempts to...)
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June 18, 2018



2016 data @ 0.5 mm global alignment

e Start version: internal alignment OK, version
without global alignment, target at (0,0,0)

e Look at unconstrained z vertex coordinate for
Moller tracks

e Center the z coordinate of the vertex
— Check consistency

* Apply global alignment to center dO and z0
(old procedure)

— Check consistency



Moller sample, internal alignment ok,

no global alighment

Moller Vertex unc X

molUncVx
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- Mean —0.8299
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r %2/ ndt 87.48/24

r Constant 2719+ 16.7
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C Sigma  0.3959 + 0.0025
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Mean —0.6451
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Moller Vertex unc Y

molUncVY
5000 — Entries 59043
L Mean -0.09837
F Std Dewv 0.3734
4000 — %2/ ndf 56.98 /12
o Constant 4900 + 30.4
C Mean —0.1217 £ 0.0012
L Sigma 0.2144 + 0.0013
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Moller Vartex unc XY

molUncVXWY

Entries 58043
" | Meanx 05832
T |Meany -0.08483
Std Davx  0.3047
" |SwdbDevy o283z
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e Unconstrained vertex
distributions

e Xcoordinate

* wu=-796um

e 06=04mm
e Y coordinate

e un=-0.122

um

e 0=0.21mm
e Zcoordinate

e wn=-1.04 mm

* 0=39mMm

e Reconstruction with
(0,0,0) as beamspot
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t parameters

Impac
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Moller tracks only

All data, no global alignmen
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Moller sample, internal alignment ok,

z..,, moved, no global alignment

Moller Vertex unc X Moller Vertex unc 'Y
molUncvX _ molUncVY .
5000~ Entries 101924 9000 Entries 101924 ° Unconstrained vertex
- fMean —0.8297 8000 F Mean —0.09658
r Std Dev 0.5028 e Std Dev 0.3743 H H H
a000— %2/ ndf 140.9/ 24 = 42 ndf 104.7 112 dlStrlbUtlonS
C Constant 4727 + 221 7000 E Constant 8469 + 40.0
C Mean —0.8004 + 0.0017 = Mean —0.1205 * 0.0009 H
= °
so00l Sigma  0.3932 + 0.0019 6000 Sigma  0.2133+ 0.0010 X Coordlnate
r 5000
: - J =-800 um
L AD0D :_ l"l M
2000(— E
i 3000~ e 06=0.4mm
C 2000 F-
1000{— C .
- s e Y coordinate
C 1000 —
B | 1 | | | Ll SRR Ll —
R R I e R ¥ R R I Ry R Sy | R S R I Ry hd l.,l - ‘O. 120 ].,lm
[ =
Moller Vertex unc Z Moller Vertex unc XY c=0.21 mm
molUncVZ . molUncVXWVy .
F Entries 101924 S T =) |Enlries 101824 [} Z Coord | nate
1800~ Mean 0.2172 Vo= " |Meanx -ossas
- = . == Meany 008123
E Std Dev 4042 -
te00f~ vind  owast L bt * wu=-0.03mm
1400 Constant 1800 + 8.8 - .
F Mean -D.03099 + 0.01774
1200E- Sigma 3.923 + 0.021 b c=3.9mm
1000|—
800
soof- e Reconstruction with
400
- (0,0,0) as beamspot
200~
Ly | | | T | | | |
46 & 6 4 =2 ©o 2 4 & B 10

vz is now centered at zero, but vx and vy are not
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Z moved:

4

t

t parameters

All data, no global alignmen
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residuals for internal alignment start
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Impact parameters are displaced (OK)

4906216

bl_top

h_do

Entries
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-0.4046 + 0.0002

Std Dev
Mean

6460816
0.5107
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Moller sample, internal alignment ok,

Ztar

Moller Vertex unc X

400f
300
200

100F

s00[-

molUncVX
Entries 11275
Mean -0.0744
Std Dev 0.5224
¥2 ndt 19.71/22
Constant 528.1£ 7.5
Mean  —0.01317 £ 0.00531
Sigma 0.3041 + 0.0064

IIIIIIIIIIIII|IIIIIIIII
-2 45 4 -05 o 0.5 1 1.5 2 25
Moller Vertex unc Z
molUneVZe
Entries 11275
Mean 0.6377
Std Dev 4.024
¥2 1 ndf 63.47 /62
Constag 845+ 2.8
Sigma 4.058 + 0.066

Moller Vertex unc Y

_ molUncVY
900~ Entries 11275
F Mean 0.02816
800 Std Dev 0.3765
E ¥2 ndt 1466 /13
00— Constant 8439 +12.0
s00F- Mean  (.01446 + 0.00323
E Sigma 0.2448 + 0.0038
500
400
300
200
100
N R lii [ A
Q55 HE T 3 o5 0 05 15 2 55
Moller Vertex unc XY
molUncWXVY

:I-I P

| - .
.
L [ )

- = | Enlries

o | Meany 001422

11275
= Mean x  -0.02654

"7 SdDevx 03835
Std Devy  0.2769

-n.8

N L]
-0.6

PRI TR |
-04 02 []

moved -> move d, & z,to O

Usual recipe for dO
and z0 (t&b) global
alignment

Use the values
obtained when z=-
1.022 mm (first step,
slide #4)

These dO and z0
impact parameters are
obtained with ALL
tracks (no topological
selection)

Reconstruction with
(0,0,0) as beamspot

Test with reduced
statistics

If (x,vy) are centered, z flies away again...
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All data, z moved + global al
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alignment, z

Moller sample, new internal

Moller Vertex unc X

200

100F

500
a00F

300f

molUncWVX
Entries 11517
Mean 0.1038
Std Dev 0.5264
¥Z i ndf 26.44 123
Constant 5284+ 74
fMean 0.1588 + 0.0053
Sigma 0.4038 + 0.0063

Moller Vertex unc Z

-10

molUncVZ
Entries 11517
Mean 0.2178
Std Dev 4.073
¥2 4 ndl 63.38/ 81
Constant 197.1£28
Mean -0.02036 £ 0.05684
Sigma 4.005 + 0.069
ST N A I I AN A A A N
-8 -6 —4 — 0 2 4 6 8 10

If (z,y) are centered, x flies away...

tar

Moller Vertex unc Y

_ molUncVY
900 Entries 11517
- Mean —0.00435
800~ Std Dev 0.3791
E ¥2 /i 13.22/14
700 F Constant 859.2+11.8
cook Mean —0.02026 + 0.00306
o Sigma 0.2457 + 0.0034
500
400
300
200
100
ool Liny T B RN
85555 3 o5 0 05 15 2 55
Moller Vertex unc XY
malUncWXVY

= _=|Enties 11517
Mean x 0.12582
Meany -0.0138

0.3968
027786

1

moved + global align.

New alignment: sensors
1-2-3 top/bottom tu
released

Unconstrained vertex
distributions

e X coordinate

e u=160pum

e 06=04mm
e Y coordinate

e w=-0.020 um

e 06=0.25mm
e Zcoordinate

* n=-0.02 mm

e 6=4.09mm

Reconstruction with
(0,0,0) as beamspot

Test with reduced
statistics
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OK

residuals for internal alignment

11

layor

All data, new alighment,
z moved + global alignment
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Next steps

e [ssues to be understood:
— Applying the zTar offset as an additive parameter to all sensors
(at the level of mp) offsets disrupts the internal alignment
e |t should be a simple rigid translation... but it is not

* needs to be checked: error? sign flip not properly considered? some
rotation? Something else more subtle?

— The dO, z0 offsets found for all tracks are different from those
found from the Moller sample only: which one to choose?

e |n this situation, a new internal alignment version is
required
— Adjust the first three layers

— Repeat the procedure until it converges (at the moment, it
doesn’t... Moller vertex coordinates swip away)

— Elastic momentum peak calibration improves
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