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Clocking Effect

e Basic 1dea — an 1incorrect residual
minimum 1s found by systematically
shifting modules around the beam
axls leading to a biasing of the

track Pt.

Negative Tracks
Higher P

wiads o Hard to detect in real data b/c
e residuals are minimized
e Effect tends to cancel in

processes with opposite
charged tracks (eg:Z->mumu)

Posit
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e All studies done with:

John Alison

Athena release 13.0.30

5000 multimuon events

9 iterations of the algorithm
no Si1 misalignments

Starting with TRT Globally aligned
to Si

Ran L2 alignment using full tracks
and local Chi2 minimization

5 dof for ea. module (3 rotations,
translations)

TRT software meeting 1/24/8
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Nominal Study

e Ran alignment algorithm starting
with nominal CSC misalignments:

TRT modules level TRANSFORMS

Barrel

/-0.2
modules lay0 *
ST .0.5 +/-0.1 00 00 0.0
modules lay1
Barrel
arre +1.5 +/-0.3 0.0 0.0 0.0

modules lay2

e Ran with 9 disjoint event samples
of 5000 events each.
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Initial misalignments
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module pulls along phi
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the perfect study S

e Ran alignment algorithm for 9
lterations

e Starting i1n the i1ideal position
(1Le: no 1initial misalignments)

e Using same event samples as 1n
the nominal study.
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the perfect study

Initial misalignments
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module pulls along phi
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impact on tracking

Pt Pulls {Ideal)
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John Alison
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impact on tracking S

e clocking effect also nasty b/c
1ts expected to grow with Pt.

- most “damage” done to high Pt tracks

e The CSC Multi muons events are
simulated with a flat Pt
distribution from 10-50 Gewv

e In the slide that follows pulls
are shown using low Pt (< 20 Gev)
and high Pt (> 40 Gev) tracks
with the same event sample as
above
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Low Pt Pulls (Ideal)

High Pt Pulls {Ideal)
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Consistent with L1 rotation? ¢S

e b/c Si is in the ideal position
an overall global rotation of the
TRT will also introduce a
clocking effect.

e Is the L2 alignment introducing
what amounts to (and could be

fixed by) an overall Ll
rotation?

John Alison TRT software meeting 1/24/8 13
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Consistent with L1 rotation? ¢S

e Significant spreads in phi pulls for each layer
tends to rule out L1 hypothesis

e Using average phi residuals can calculate the
magnitude of the L1 rotation needed to explain

the pulls.
e Nominal: 0,

- Lay0 => 14.51 +/- 1.13 muRad clocking effect seems

- Layl => 21.35 +/- 0.92 muRad not to be a result

- Lay2 => 23.57 #/- 1.27 miRad  of overall misalignment
° Perfect: @ Wo roto the Si,

- Lay0 => 9.31 +/- 1.04 muRad but internal to the TRT

- Layl => 12.37 +/- 0.72 muRad

- Lay2 => 11.62 +/- 1.03 muRad

e Angles inconsistent, further evidence against

global rotation cause of clocking
|

John Alison TRT software meeting 1/24/8 14



Conclusions. S

e Clocking effect in alignment 1s not
under control (using CSC muons)

- algorithm does not correct an
initial clocking effect.

- algorithm itself may introduce a
clocking effect

e Noticeable impact of the effect on
tracking, which grows with Pt

e Errors given by the TRTAlignAlg seem
to be underestimated by factor -3

e Evidence for need of cosmics?

John Alison TRT software meeting 1/24/8 15



to do ...

e determine how errors given by
TRTAlignAlg change from
13.0.30 -> updated tracking in the nightlies
e determine 1f, and how many
cosmics are needed to get a
handle on clocking effect.

e Is there a analogous internal
mechanism i1n the endcaps which
could give a momentum biasing?

John Alison TRT software meeting 1/24/8
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Backup Slides
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z-rotations (nominal) @

rotation x 1000 Initial rotation x 1000 Residual
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z-rotations (perfect) &
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Radial Study

Initial displacements

translation x 500 - Layer 0

translation x500- Layer 1

Residual displacements
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Constrained Dof Study

e Ran alignment without poorly constrained Dof,
rotations around global x and y),
translations in X and y and rotations around z.

Residual misalignments
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Translations only Study <%

e Ran alignment without aligning rotations,
ie: only aligning translations in X and y
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Global Chi2 Method &
e Ran alignment using the Global chi2 method
in TRTAlignAlg to solve for the alignment
constants.
Residual misalignments
translation x 500 - Layer 0 translation x500- Layer 1 - 9 i t er at i ons oO f 5 O O O
_____________________________________________________________________________________ o events, starting from
SR T S A S ldeal alignment
S e
0 -_ ............ 4‘ ........ | e oy _ .........
sz Y e Phi Pulls of residual misalignments
: {§ pulls for all layers _ﬁ pulls for modules in layer 0 Entries 32
10001 - ;:s";rm .,fff;:;j:ﬁ 't Mean 1.397
T e R S 1 = ;f,;‘m 24tz 0am ‘£ RMS 2.3
X [mm)] e !_
Projection of the translation along #§ x 5000 : : 5 _
L L
= _ ' ,,v ? » ‘ " \xl ‘!ﬂ; 4'! 2 ‘!ﬂ] AI! 4'0 L] |Iﬂ |II 20
50'}: : _a pulls for modules in layer 1 Entries 32 § pulls for modules in layer 2 Entries 32
L 13 Mean 3.305 5_ Mean  3.21
o i3 RMS  3.072 ‘E RMS  3.492
.sanf S i
| [ m ) I
-1000[ £ i3
S R R re o o w N 0 oo w 2 5




alignment by layer &

e ran alignment, as before, aligning different
combinations of individual layers
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