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Outline

Current 1% pass over full dataset showed good stability run-by-run in tracking efficiency, FEE

momentum, vertex-z position.

Previous pass was reconstructed without L5b, due to missing axial/stereo pairs that required

by-hand tuning.
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Noticed L7t showing same issue in early runs.

Today: alignment status compared to 2021, with L5b, L7t active.

L5 alignment.

Momentum scale/angular trends in FEEs (new alignment).
Vertex positions from FEE multi-event vertices..

E/p in physics runs.

Track-cluster matching (most problematic).

Hit-efficiencies.
Epoch Runs Detector

Tracking efficiencies.
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L5 Alignment

e Layer 5is missing both axial layers in the bottom volume, meaning that standard GBL-based millipede
alignment does not produce alignment constants.

e Aligned by hand through scan of Tw, Rw, Tu. KF residuals look consistent with other layers.

e Across all layers, residuals are similar, across the run period, to 2021.
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L5 Alignment

e Layer 5is missing both axial layers in the bottom volume, meaning that standard GBL-based millipede
alignment does not produce alignment constants.

e Aligned by hand through scan of Tw, Rw, Tu, KF residuals look consistent with other layers.

e Across all layers, residuals are similar, across the run period, to 2021.
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Fraction

FEE Momentum Scale

e FEE momentum scale ~1-2% highin 2019,
~1% highin 2021.

e Withalllayers active, FEE momentum
resolution matches 2021, degrades in later
runs after loss of layer 7 in top volume.

o Alsoslight worsening in bottom volume
(losing L57?)
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Vertices
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Vertices

e Multi-event vertices arein
agreement between top and bottom
volumes individually and together,
in all three alignment periods.

e Top/bottom/both volume
agreement is consistent as a
function of run number.

e Agreementiscomparable to 2021.
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FEE Momentum Scale
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FEE Momentum Scale

Angular profiles continue to
show some trends,
particularly in tan_lambdain
the bottom volume.

e Trends are consistent with

wn

what we see in 2021.
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E/p Scale

e InFEEs, E/pvariesfrom 1.0 by
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E/p Angular Trends
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E/p Angular Trends

e InphiO,trendsin 2019 are
similar to 2021 trends.

e Alsodependent on ECal
corrections.
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E/p Momentum Trends

e ~5%trends as afunction of
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E/p Run Dependence

e E/prundependenceisstable, T T —
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Track/Cluster Matching (y-residuals)

wn

Iny residuals, 1-2 mm offset
it top volume relative to MC.

Offset is consistent in both
FEEs and physics
electrons/positrons.
Residuals in track-cluster y
are largely stable with
respect to track (x, y) at the
ECal.

Remaining slopes are
consistent between 2021
and 2019 runs.
Mitigations: Opening angle
in top volume, or ECal top
half offset (?)
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Track/Cluster Matching (y-residuals)

wn

Iny residuals, 1-2 mm offset
it top volume relative to MC.
Offset is consistent in both
FEEs and physics
electrons/positrons.
Residuals in track-cluster y
are largely stable with
respect to track (x, y) at the
ECal.

Remaining slopes are
consistent between 2021
and 2019 runs.

Mitigations: Opening angle
in top volume, or ECal top
half offset (?)
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Track/Cluster Matching (y-residuals)

wn

Iny residuals, 1-2 mm offset
it top volume relative to MC.
Offset is consistent in both
FEEs and physics
electrons/positrons.
Residuals in track-cluster y
are largely stable with
respect to track (x, y) at the
ECal.

Remaining slopes are
consistent between 2021
and 2019 runs.

Mitigations: Opening angle
in top volume.
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Track/Cluster Matching (x-residuals)

e Xxresiduals are messier, showing a
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Track/Cluster Matching (x-residuals)

e xresiduals are messier,showinga = , , M1 o T
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Track/Cluster Matching (x-residuals)

e Xxresiduals are messier, showing a
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Track/Cluster Matching (x-residuals, x trends)

e Xx-dependent profiles indicate significant slot-side trends vs. track x-position, seen most prominently
in positrons (similar behavior is seen in 2021 data in the top volume).
e Theslope of this residual x-dependence is very similar in both top and bottom volumes, and is stable

over time.
o Slot side, in both electrons and positrons, we see very little momentum dependence, but strong

x-dependence; stronger momentum dependence on hole side.
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Hit Efficiencies

e Asin2021, hit efficienciesdropin L1 over
the run period.

e Dropislesssignificant than 2021 (~10% as
opposed to ~40%)

e Efficiencies in the outer layers are stable.
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Tracking Efficiencies

e Tag-and-probe tracking efficiencies are similar between 2019 and 2021.
e Tracking efficiency is consistent with 2019 MC.
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Tracking Efficiencies

e As afunction of run number, new pass shows ~4% drop in tracking efficiency after loss of L5 axial
layer—still investigating what is causing this.
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Beamspot

e Beam (x,y) positions are consistent
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Beamspot

e Beam widths are similar between

E 0.34} 1 E ' "« 2021 pass5, v, official (vO config) -
2019 and 2021. E | E o34 e
. © 0.32 - 5‘033-_ . 3
e Consistent between old and new 3 B . I
% 0.30 e T o,
li t £ So32 - C Y <)
alignments. 5 5 o o (30 | o e I
0.28} ri- L SR, PR R oL
a E o .':0 0... X (X 4. * e ]
0.26 4 0.30f %" 1;. o Ay
s ] # ., ': 3 ... ..“oo. . .
0.24 Y 0.29} s . k
; = q
B « 2019 old pass ] 0.28} * -
0.22 = 2019 final pass - i :
1 ¥ Lo o o] 027l a il cheaac B o
10000 70200 10400 70600 14200 14300 14400 14500 14600 14700 14800
r— T : T = T T | T T
€ 0.08s]- - 20190idpass | E |
=T [ = 2019 final pass - 0.075- ]
© 0.060} 4 0 i s
3 g 0.070f A ]
T s .
S 0.055|- 1S .
[e] O 0. - . .. —
(v " @ X0 _.)i & 4 ole ..}‘.. .
0.050F - e LAt ac S ‘
: . 1  o.060} A . . o]
| H‘ ‘ BT Y i A
0.045}- l : . o.oss,—','o”, i T S AT v
] RS
0.040} 13 ! ] 0.050f -
0.035}- . ﬁ 186 Zatti, 1R R B 8 0.045| * 2021 pass5_v9, official (v9 config) |
10000 10200 10400 10600 74200 14300 74400 14500 14600 14700 14800

wn

LH\'o 27



Beamspot

Vertex z and vertex z widths are
largely stable as a function of run
number, apart from individual
anomalous runs, most of which

have explanations in the logbook.

Vertex z widths are consistent
between 2019 and 2021 (slightly
narrower in 2019).
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Beamspot

e Beamtiltisalso similarin scale and variation over the run period between 2021 and 2019.

Ellipse tilt [mrad]
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Summary

e 2019 SVT calibration performs similarly to 2021 in FEEs.
e List of unresolved issues:

©)

O

©)

ol AR
= Ty o A

FEE scale is ~2% high—can be rescaled.

E/p electron/positron scale mismatch.

Track/cluster matching residuals—offsets (mm-scale) can be calibrated through yaw, opening
angle global movements. Trends in x,y still need to be understood.

~4% drop in tracking efficiency after loss of L5.
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E/p vs. tan(A), p
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E/p vs. tan(1), p (ho corrections)
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E/p vs.tan(A), ¢
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—

E/p vs. tan(A), ¢ (no corrections
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E/p vs. tan(), Nhits
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E/p vs. tan(A), Nhits (no corrections)
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E/p vs. cluster x,y

Cluster y (ele) [mm]
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E/p vs. cluster x,y (no corrections)
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