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Dataset

 Run16 AuAu Di-muon trigger fast offline data
* Run #:17040067
* Run #:17040068

* Event selection:
e |OfflineVPD _vZ—-TPC vZ| < 3.0
o Sqrt( vX*2 +vY"2)<1.0



MXQ
Current Online VPD Resolution

Earliest with Jitter
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MXQ
East Pulser Channels

tdcEast[0] tdcEast[4]
EO E4
1600— Entries 44334 F Entries 44334
C Mean 2138 C Mean 2130
L Std Dev 11.87 1400}— Std Dev 14.35
1400— %2/ ndf 276.2/81 » %2/ ndf 148.5/27
— Constant 1492 = 8.6 = Constant 1333 = 10.5
F Mean 2138+ 0.1 1200 [ lgllie;na 1125142?3?.;
1200 Sigma_ 11.7920.04 L = 2420
1000 1000~
00— 800—
600[— 600
400/ — 400}
200 200
R - A A AP IVAITEN I IFAITINL. — SO N P s R Y R (R 290
2100 2110 2120 2130 2140 2150 2160 2170 2180 2080 2100 2120 2140 2160 2180
tdcEast[8] tdcEast[12]
E8 E12
Entries 44334 Entries 44334
1600 [ Mean 2014 Mean 2062
Std Dev 11.98 Std Dev 9.461
1400* %2/ ndf 307.3/82 %2 / ndf 200.4 /66
[ Constant 1476 + 8.5 Constant 1867 + 10.9
Mean 2014 = 0.1 = Mean 2063 = 0.0
L Sigma_ 11.91=0.04 1600— Sigma__ 9.435 + 0.032
1200? =
- 1400
1 — E
0001 1200—
800— 1000
600} 800;
C 600
400[— F
- 400—
200(— E
s 200— v
pA — A .
ol L. o L L Lo L Ly 1Tl | o 1l L b Ly Ly T P
1970 1980 1990 2000 2010 2020 2030 2040 2050 2060 2030 2040 2050 2060 2070 2080 2090 2100



1800
1600
1400
1200
1000
800
600
400

200

9

1400
1200
1000
800
600
400

200

MXQ
West Pulser Channels
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Common mode Jitter subtraction

Earliest - Jitter

deltaVz_Early_wo_Jitter

Z Entries 234060
7000 Mean ~1.941
— Std Dev 4.749
- x2 / ndf 506.7 / 37
6000 n Constant 6704 = 21.5
C Mean -1.19 = 0.01
5000 Sigma  3.024 = 0.011
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VZypn = VZpe, [cm]

Improves from4.7 cm to 3.0 cm

Method:

1) Slew correct

2) subtract noise for
the given daughter
card

3) Select Earliest TAC
on west and east

Where:
300 < TAC< 3000
10 < ADC
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Mean without jitter subtraction

Average
deltaVz_Avg_w_Jitter
- Entries 234060
- Mean -1.44
L Std Dev 3.548
— ¥2 / ndf 56.8 /37
- Constant 6943 + 20.7
- Mean -1.366 = 0.013
= Sigma 3.291+0.013
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Notice that this is not quite as good as the

“earliest TAC — jitter”

Method:

1) Slew correct

2) Calculate average
TAC on east and
west

Where:
300 < TAC< 3000
10 < ADC



Mean with jitter subtraction

Average - Jitter

deltaVz_Avg_wo_Jitter

14000 . Entries 234060
B ﬂ Mean -1.354
~ Std Dev 2.207
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- Constant 1.385e+04 + 4.101e+01
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VZpn = Vrpe [cm]

Removing the common mode jitter
improves the mean method resolution

from 3.3 cmto 1.6cm

Method:

1) Slew correct

2) subtract noise for
the given daughter
card

Calculate average
TAC on east and
west

3)

Where:
300 < TAC< 3000
10 < ADC



gRefMult Dependence

Mean wo Jitter vs. gRefMult

deltaVz_grefmult_Avg_wo_Jitter_2
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Conclusion

« Common mode jitter subtraction alone improves
the earliest TAC method resolution from 4.7cm to
3.0cm

* The mean TAC method improves the resolution
from4.7 cmto 3.3 cm

* Common mode jitter subtraction and the mean
TAC method together improve the resolution from
4.7cm to 1.5 cm



