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TB2020 Alpide Telescope Alignment
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Idea is to use this data to reconstruct the dispersion of bremsstrahlung
photons, in particular the polar angle.
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Alignment is important!
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Initial Electron Polar Angle
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So we find a Brem emission profile
of theta with peak 0.45 mrad,
FWHM 0.82 mrad

Intermediate Brem Gamma Polar Angle Fluence
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Monte Carlo Initial Electron Polar Angle
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But we also have a more complete
Monte Carlo! Including measurement
of the plane hits (e-,e+ with E>2MeV),
a complete reconstruction using the
same analysis technique is performed

Specifically telescope resolution
(~2.88um) and multiple scattering in
the environment are modelled

Reconstructed theta distribution is half
the size of the real data
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Was trying to remove all other variables
by using the initial e- beam direct from
the data in simulation

In this setup, we can fix the alignment of
the first two planes, so those correlate
perfectly

Another alignment technique of forcing
the x,y, maximum of data to meet that
of the MC is possible




Monte Carlo Plane 4 hits xy
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Initial Electron Azimuthal Angle
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Final Lepton Azimuthal Angle wrt Z axis
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Monte Carlo Final Lepton Azimuthal Angle wrt Z axis
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distributions in azimuthal angle to
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Events

Events

Intermediate Brem Gamma Azimuthal Angle wrt z axis
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Was looking to match e.g.
distributions in azimuthal angle to
have data match MC
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Was looking to match e.g.
distributions in azimuthal angle to
have data match MC

This is the azimuthal angle with
respect to initial e- vector

This is the only difference, to my
eye, between MC and TB data

Could be explained by real brem
emission, generally higher theta,

preferring the ¢x’ dircetion where
the acceptance is larger

12




Initial Electron and Intermediate Photon Azimuthal Angle wrt Z axis
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Looking at correlation between
azimuth (w.r.t. z axis) of initial
electron and photon

This tells us in the real data the
photon emission is less
preferentially emitted in same
direction as initial electron
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Final Lepton Polar Angle wrt Z axis
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Final lepton theta w.r.t. z axis,
looks like the real data again is
larger, making sense with the brem
divergence
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Stranger asymmetry.. when
matching tracks for the final
leptons, the MC reconstruction
gives much closer track vertices
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TB2020 Alpide Telescope Alignment
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- Accounting for the discrepancy in short future:

)

- Uncertainty in hit position due to detector
uncertainty

- Possible simple mistakes in model e.g. target
thickness (but not z distance)

- Differing physics lists

- no-target runs — comparison to MC could be useful,
evaluate effect of air-scattering on e- 16
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Telescope Plane 0 - Pre-target1 - z=0
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Have cleaned data of hot pixels
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Telescope Plane 4 - Post-target2 - z=7898
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Telescope Plane 0 - Pre-target1 - z=0

| h_hits_colz_xy 0
Entries 6163406 )o

ylcm]

6 Mean x —0.7684
Mean y —0.2608 |,
Std Dev x 5.439
4 Std Dev y 2.692 0
0 0 0

6163406
0 0

0
0

0
800
-2
60~
Telescope Plane 1 - Pre-target1 - z=178
—4 40 _ | h_hits_colz_xy_1
g Entries 4482901
6 20 > 5 Mean x 0.5386
Mean y 0.05997 0
0 Std Dev x 4.8
-15 -10 -5 0 5 10 15 4 Std Devy 2.59 )0
x[em] 0 0| 0
0 448290
2 0 1 0

0 800
_2 600
_4 400
6 200
0
-15 -10 -5 0 5 10 15
x[cm]

This needs above all,
good alignment!

22
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There are runs with no targets, no B-field, with
telescope planes in place; use mean position of
distribution for alignment
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