Taking out Another Momentum Bifurcation

Cameron Bravo (SLAC)
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Introduction
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* Focus on momentum bifurcation
* In the top this time

* Seen in run 14654 which is a high
lumi physics run at 1.92 GeV
beam energy

p_vs_phi_top_neg
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- Accidental FEEs have extra peak *°
at about 1.4 GeV 0

* Tracks are missing layer 7 hits in
lower peak

* What do we need?
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* Where are we going?

* How are we getting there?




Determine which layer is misaligned
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HPS Work In Progress

piv0
u=0.699+/- 0.005
L5Shp25

u=0.939+/- 0.004

L5Shm25
11=0.245+/- 0.010

L5Ahp25
11=0.916+/- 0.004

L5Ahm25
11=0.268+/- 0.010
L6Shp25

11=0.535+/- 0.006

L6Shm25
11=0.853+/- 0.004

L6Ahp25
11=0.450+/- 0.007

L6Ahm25
u=0.838+/- 0.004

6=1.190+/- 0.003

6=1.081+/- 0.002

6=1.387+/- 0.005

6=1.106+/- 0.002

=1.380+/- 0.005

6=1.249+/- 0.003

6=1.080+/- 0.002

6=1.249+/- 0.004

6=1.089+/- 0.002
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Millipede does not fix this
problem, it doesn’t try to find
missing hits

Issue is x position of hits in
layer 5 or 6 is way off,
causing KF to sometimes
miss the layer 7 hit and
pulling the momentum down

Systematically move layer 5
and 6 stereo sensors in Tu

Move hits in x so KF doesn’t
miss the layer 7 hit

Conclude here that it is layer
6 causing most of the issue,

not layer 5 ;



Determine how much to move Layer 6
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HPS Work In Progress
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L6Shm

u= 13 958 /-0.010
L6Shm!

u=14. 188 /- 0.012
L6Shm80
1=14.387+/- 0.014
L6Shm70

pu=14.! 555 /- 0.015
L6Shm

u= 14 655 /- 0.016
L6Shm!

p= 14 735 /- 0.017
L6Shm:.

u=14.! 997 /- 0.018
L6Shm30
u=14.960+/- 0.019
L6Shm20
u=14.743+/- 0.019
L6Shm10
u=13.939+/- 0.012
1v0

u=13.087+/- 0.008

6=3.207+/- 0.007
6=3.306+/- 0.008
6=3.394+/- 0.009
06=3.478+/- 0.009
6=3.537+/- 0.010
6=3.610+/- 0.010
6=3.849+/- 0.010
6=3.930+/- 0.010
06=3.995+/- 0.011
6=3.740+/- 0.007

0=3.453+/- 0.006

HPS Work In Progress
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* See improvement to chi2 distribution as L6 top stereo hole is moved in

negative direction

Starts getting worse again after 80 um

Chi2 shape has a “cut off” feature at high end of hump around 30



Determine how much to move Layer 6
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—&A— L6Shm90 u=-0.002 5=0.018
—— 165hm80 1=0.004 =0.018
L6Shm70 1=0.010 ©=0.019
L6Shm60 11=0.016 ©=0.021
— —— L6Shm50 1=0.023 =0.024
—@— L6Shm40 1=0.028 6=0.026
L6Shm30 1=0.033 ©=0.028
—— 16Shm20 p=0.037 6=0.030
L6Shm10 1=0.039 6=0.033
——— p1v0 p=0.039 c=0.037
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* Large satellite peak in uresidual line up in both 5 and 6
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—— L6Shm90 .=-0.011 5=0.022
—ill— L6Shm80 ;1=-0.014 5=0.022
L6Shm70 p=-0.016 c=0.023
L6Shm60 u1=-0.019 ¢=0.024

= L6Shm50 u=-0.022 =0.026
—@— L6Shm40 11=-0.024 5=0.027
L6Shm30 p=-0.026 ©=0.028

—ll— L6Shm20 ;1=-0.027 5=0.029
L6Shm10 p=-0.027 c=0.030

——— p1v0 p=-0.026 ¢=0.031
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Determine how much to move Layer 6

o1 A7
DN
— 0.2 —0.15
E HPS Work In Progress E - HPS Work In Progress
0. 15 7y
3 g 0.1}
S ot P
0.05 | el
0 0
—0.05: i
: —0.05—% (o, =
—0.1] i
- 0.1} T AgleLy - SR
g i ,/ ﬁrg:: wﬁg
— 2: | I ‘ I‘l | I‘ ! \] | | | S el B S = 15 IF = | \] I\I‘ |Il1|lllﬂ‘”I I' l|| * ! [ESeines
—20 —15 =10 -5 0 5 10- 15 20 —-60 40 -20 40 60

L7t Axial hole - hit u-pos [mm] L7t Axial hole—v predlcted [mm]

* See significant improvement in residuals in layer 7

* Tracks have a layer 7 hit more often now with layer 6

aligned better

* Interesting we didn’t see this issue in 3.74 GeV running



What is next?
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p_vs_phi_top_neg  Bifurcation in hole

P O kL B e e, 10° side is gone

: * Run 2016 like
o B . procedure to further
10 minimize chi2

* Slot side momentum
scale of FEEs is low

 Starting to study
which sensors need
to move
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* Bowing of layers 5-77
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Discussion
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* Need more effort cleaning up alignment software

* Different people are using different configurations, making it
harder to follow each other

 Starting to get tools to run alignment software in hps-mc thanks
to Tom!

* Sarah has tools for making nicer looking plots for comparing
different detectors, we should all start to migrate

* Bowing of sensors “around” u direction is new idea to explain
out-of-plane distortions we have evidence of

* Simply doing Tw does not fix everything, make it way better

* 2021 did not have any alignment information for layer 5-7
sensors, so much further off to start (lower N hits on track)
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