Beam Width Measurements using Vertex Distributions
Stan Lai, Simon Sabik, University of Toronto

Method:

e Use PrimeVix to find primary vertex distribution on
5.3.1 Jet50 data

e Fit Gaussian to the vertex distribution

® Thegm = \/0ng — K2 < Ugvm >
e Use PrimeVtx scale factors as a function of 2
e Look at the variation of beam width with 2z

e Functional Form is ¢? = e(B* + (z — Zo)z/ﬂ*)



Gaussian Fits to PrimeVtx Vertices

Delta x Entries 545
Mean 0.0001601
o 70 RMS 0.004202
s - X2 / ndf 31.87/19
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Gaussian fit for vertices (between
—1 < z<1cm)

Group vertices in z-bins of 2
cm

Reject vertices at the tails and with



Scale Factor for PrimeVtx
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Can see quite a variation in z

Scale factors for vertex uncer-
tainties measured using pull
distributions



Store 3328

2004.03.29
04.03.20

04:23 Activate Run 181021

2004.03.29 04:49 Activate Run 181024
2004.03.20 05:52 Terminate Run 181024

2004.03.29 06:01 Activate Run 181025
2004.03.29 06:08 Terminate Run 181025
2004.03.29 06:26 Activate Run 181026

2004.03.29 10:47 Terminate Run 181026

2004.03.29 11:30 Activate Run 181027

2004.03.29 11:47 Activate Run 181028
2004.03.29 11:50 Terminate Run 181028
2004.03.29 12:09 Activate Run 181029
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5 Store 2328 Ends
10:49 Terminate Run 181029

5:41 4,623/ DAQOTHR null
01 17.147/n0 STARTUP Time to change run configuration
7 38.272/nb STARTUP problems in creating RunNumber

07:09 - A7:12 7A995/nb VX DAQ Silicon Resonator

10:38 - 1130 79649 nb TRIGR/L3 Level3 dict nof respond. Paged L3 experts.

11:30 - 11:48 26 622
1150 - 12:09 26.023

COT HY 0T LV OFF due 10 high end plates 1amparature.
NOTES wifiing for COT LV t0 be festorad.

13:58 - 14:03 7.715/nb DAQOTHR séveral DONE TO

15:28 - 15:55 30.397/nb TEVLOYS Run HALTEDYor spike in abort gap losses

\

Delv: 1422 /pb

Runs 181026, 181029



Store 3335

0040330 1157 Acivate Ram 181071
2004.03.30 1220 Terminate Run 181071
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2004.03.30 1304 Terminate Run 181074
2004.03.30 1336 Actvate Run 181075
R s R AR 21,350/ YR8 0016 ot 10 needes o be rebasted snd human error (rebooting wiong 5o
2004.03.30 1422 Actvate Run 181076

2004.03.30 1427 Terminate Run 181076
20040330 1438 Activate Run 181077

018330 e TumRe AR

W | 1ot sposu renas stntisuonpomion oz

Run 181078

0850 - 09114 19 317116 raing trigge o3 Configurations
0915 - 03:25 7,831/ RUNCNTRL Tryng to rask ch-153 of rigger ot Gl
0931 - 0335 18.723/0b FIX 1. mh, IF VME pawer cue t Bl beig o, thugh st was out

200403.31 0850 Terminate Run 181078
2004

20040331 0923 Aawate
2004.03.31 10:25 Terminate Run 181092
2004.03.31 11:00 Actvate Run 181093

200403.31 11:37 Terminate Run 181093 137 - 1144 4375/ STARTUP swich o siicon cmode (it

12.18 - 1227 5 630/ STARTUP swich banwaen i amoad caios

- 13:21 17 58516 SVXCAUB Slicon D-made calbrations

O] 1K1 Aieetion St 13:29 - 13:32 2,612/t NOGATEG I from VME Pawer Suppl Moritoring

14110 - 14:16 3 899/ STARTUP swich from noslicon 1 dicon
1418 - 1424 3,928/ STARTUP switchfrom phwsics run 10 150 thst

14:09 Terminate Run 181099
20040331 14:16 Acwate Run 181100
200403 31 1418 Terminate Run 181100
20040331 1424 Actvate Run 181101
2004.03.31 1459 Terminate Run 181101

1502 - 16:01 2,139 356/ TEVSTUD Tavatron stuckes in progres

2004.03.31 1548 Actvate Run 181103
20040331 16:04 Terminate Run 181103
300403 31 1607 Actwate Rum 181104

2004.03.31 16:16 Terminate Run 181104

- 1639 22.436/0 TEVSTUD Tavatron stuckes in prograss

PABCHLY (M SV a1 X3 17~ 17:27 6675 nb TEVSTUD Tevairon stuces i progress
ST 1747 TermimatRun 106
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20040331 1732 Terminte R 181109
3882 Hetd dSRmSRAN
20040331 1819 Acate fun 161111
20040331 1839 Terminate Run 181111
2004.03.3110:30 Stora 3335 Encs
20040331 19:27 Aavate Run 181113
20040331 19:33 Terminate Run 181113
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Delv: 1.081/pb
Live’ 0.003/pb
Bificenas 36%



Run 181026

Beam Width in x x*/ ndf 78.51/30
Prob 3.229e-06
- po 1.411e-07 + 7.762€-09
Eé - pl 37.7+2.79
9.005 — T >}< p2 12.93+ 1.751
=
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&ocn Values for Run 181026 are

7 e; = (1.41 £0.08) x 1077 cm
ey = (1.11 £ 0.07) x 10”7 cm
L R Br =37.7+28 cm
L] By =367+28 cm
z¥ =129+ 1.8 cm
2z =—13.2+2.1 cm
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Run 181029

Beam Width in x x°/ ndf 97.13730

Prob 5.243e-09
'g po 1.665e-07 + 7.976e-09
SosE [] 3 3702250
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7 e, = (1.67 £0.08) x 1077 cm
ey = (1.27+£0.06) x 107 cm
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Run 181078

Beam Width in x x*/ ndf 65.54 /30
Prob 0.0001871
-  F po 1.188e-07 + 4.178e-09
Eé C pl 4499+ 2.11
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Beam Width iny X*/ ndf 68.64/30
Prob 7.36e-05
- F po 1.149e-07 + 3.151e-09
fb - pl 38.77 + 1.554
2.005— p2 -7.808 + 0.9235
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Values for Run 181078 are
€z = (1.19 £0.04) x 10~7 cm
e, = (1.15£0.03) x 107 cm

By =45.0+2.1 cm

=388+ 1.6 cm
zo = 11.0+= 1.2 cm
2z =—7.8+0.9 cm



Store 3123

Beam Width in x x° I ndf 94.73/30
Prob 1.239e-08
- F po 1.629e-07 + 5.076e-09
£ £ pl 4557+ 1.908
-$.005|— % p2 10.94 * 0.969
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g Values for Store 3123 are

ex = (1.63 £ 0.05) x 10~7 cm
e, = (1.24 £0.05) x 10~7 cm
R e g% — 4564+ 1.9 cm
G s B =50.5+2.5 cm
s ST 22 =1094+1.0 cm
zg =—-96+1.3cm

m]

&
o
S
5
[

_‘§eam Wdth in y

z [cm]



Summary

All values in cm

For X:
Store | Run Number Date €x X 1077 B zg
3123 All Jan 2/04 1.63 +=0.05 45.6 =+ 1.9 10.9+1.0
3328 181026 Mar 29/04 | 1.414+0.08 | 37.74+ 2.8 129+ 1.8
3328 181029 Mar 29/02 1.67 +£0.08 | 37.8 £ 2.5 12.3+ 1.6
3335 181078 Mar 30/02 1.19 +0.04 45.0 + 2.1 11.54+1.2
For Y:
Store | Run Number Date €r X 1077 B zg
3123 All Jan 2/04 1.24 £+ 0.05 50.5 £ 2.5 —-96+1.3
3328 181026 Mar 29/04 1.11 +£0.07 | 36.7 + 2.8 —-13.2+ 2.1
3328 181029 Mar 29/02 1.27 +£0.06 | 36.0 & 2.5 —-12.2 4+ 1.7
3335 181078 Mar 30/02 1.15+0.03 | 38.8+1.6 —7.84+0.9
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