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First HPS Data with SVT

* Reasonable beam sent to tagger dump
during Sunday 4/19 swing and 4/20 owl:

~30 nA, good profile, tails~10-3, some visible motion.

* Sudden, large beam motion takes out highest
occupancy ECal HV group in top for FEE.

* 4 mm collimator in and centered on beam.

* SVT wire scans performed. 350-500 um discrepancy

between top and bottom scans in y:
can sort out later with tracks.

* SVT turned on and data taken fully open to time in

trigger latency for APV25 pipeline readout.

* After timing in, SVT moved in with LI at +/- 4mm to

get tracks through all layers.

* Runs taken until the end of 4/20 owil:
~40M (7) events with SVT. (based on run spreadsheet)

* So far, only very small samples analyzed using

monitoring software. (thanks to Per Hansson, Omar

Moreno, Matt Graham, Sho Uemura)
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SVT Wire Scans

* Three scans of vertical beam position
indicate 350-500 micron discrepancy
between top and bottom measurements
of beam position:
effect from vacuum induced deflection of
SVT motors not perfectly corrected for.

* Two clean scans of horizontal beam
position indicate good agreement
between top and bottom.

e Caveat: scans take 10 minutes so there
can be beam motion and current
variation between/during scans.

* More scans and analysis of tracks in L1-3
(movable) vs. L4-6 (stationary) will allow
us to understand this better.
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File: svt_bot_scan_0008.asc

Analyze from HPS_t counter
bot_mot_pos1 = 1.583 mm
bot_mot_pos2 = 6.238 mm
bot_wire_dist = 2.155 mm
bot_beam_Y =-0.249 mm
bot_beam_X = 1.310 mm
bot_mot_pos1 = 1.572 mm
bot_mot_pos2 = 6.229 mm
hat _wire dist -2 186 mm
bot_beam_Y =-0.254 mm
bot beam X = 1.318 mm

Analyze from HPS_SC counter
bot_mot_pos1 = 1.582 mm
bot_mot_pos2 = 6.238 mm
bot_wire_dist = 2.155 mm
bot_beam_Y =-0.250 mm
bot_beam_X =1.312 mm
bot_mot_pos1 = 1.572 mm
bot_mot_pos2 = 6.229 mm
hot _wire dist — 2 1586 mm
bot_beam_Y = -0.254 mm
bot beam X =1.318 mm

File: svt_top_scan_0010.asc
Analyze from HPS_t counter
top_mot_pos1 = 2.214 mm
top_mot_pos2 = 6.429 mm
top_wire_dist = 2.032 mm
top_beam_Y = 0.238 mm
top_beam_X = 0.523 mm
top_mot_pos1 = 2.213 mm
top_mot_pos2 = 6.375 mm
top wire dist=2.006 mm
I top_beam_Y = 0.238 mm I

top_beam_X = 0.359 mm

Analyze from HPS_SC counter
top_mot_pos1 = 2.214 mm
top_mot_pos2 = 6.434 mm
top_wire_dist = 2.034 mm
top_beam_Y = 0.238 mm
top_beam_X = 0.536 mm
top_mot_pos1 = 2.213 mm
top_mot_pos2 = 6.379 mm
top wire dist = 2.008 mm

I top_beam_Y = 0.238 mm I

File: svt_top_scan_0011.asc

Analyze from HPS_t counter
top_mot_pos1 = 2.448 mm
top_mot_pos2 = 7.024 mm
top_wire_dist = 2.206 mm
top_beam_Y = 0.125 mm
top_beam_X = 1.633 mm
top_mot_pos1 = 2.483 mm
top_mot_pos2 = 6.967 mm
iop wire dist=2.161 mm
top_beam_Y = 0.108 mm
top_beam_X = 1.348 mm

Analyze from HPS_SC counter
top_mot_pos1 = 2.449 mm
top_mot_pos2 = 7.028 mm
top_wire_dist = 2.207 mm
top_beam_Y = 0.125 mm
top_beam_X = 1.643 mm
top_mot_pos1 = 2.483 mm
top_mot_pos2 = 6.978 mm
lop wire dist=2.167 mm
top_beam_Y = 0.108 mm
top_beam_X = 1.385 mm




Bottom-only Trigger: latency = 148

VNC: GO (on clondaqs.jlab.org)
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* A hit is defined as three samples
above threshold:
threshold = pedestal + 3 X0 noise

Pair Trigger: latency = 148
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* triggered hits make clear peak
within seconds of starting run.
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SVT Hits

Without Beam

* Without beam:
* Four of 23004 channels are bad.

* A few more have noise occupancy
above 104,

* With beam: (blue=top, green=bottom)

* Bottom only high-threshold trigger
to select FEE.

* Clearly see expected pattern of
occupancy in all layers.

* Can see enhancement at center of
each crystal due to high ECal hit
threshold selecting single-crystal
trigger clusters.

e Can see error in SVT DAQ map:
L2-3 top and L2-3 bottom are
swapped.

DAQ map fixed.

ToauTe LT INMOGUA_ ] _Z4nEor0 - I Toule LT hANMOduIe_F16760_5ensor0 - I oo LT IANMOGUIA_ N 828R 0r0 I Mo 21 Na¥moaUIe_Tereo_3enior0 - TOaUA_L31_IIIoCTe 8 N_Z4nz0r0 - I Todule_L31_NAllmacuIe_ITeres_5eniord -
cupancy Occupancy Occupancy Occupancy ccupancy Occupancy
> O.00TS Z 00004 - - = =
g H B r § 264 § 0.0015 - &
& 0.0010 [ g 0.0003 8 15E-4 ®00 8
y = 0.0010 -
¥ Z 0.0002 [~ Z 1E-4 ¥
3 0.0005 - 00
S 0.000 S 5.0001 - | - © s J © 0.0005 @
0.0000 n — 0.0000 R P 1 0€0 b lea Adualbabed 1111 £.0000 L L 1
200 400 200 400 600 00 ¢ ° 200 400 600 0 200 400 €00 ° 200 400 600
Channet Channel Chann Channel Channel Cnannel
magule . L1D_hallmogue S1eres_sensord - oo, L1D_Nalmoduie, 818 £ 4nzord - _Ralimoduie_ s1ereo_senzord - TZ0_halmodui. 8,181 zansor = Todule L3b_ha¥module_s1ereo_sensord - o S5 haFmoauUIS. a1 Zanz o0 ~
ipancy Occupanc Occupancy Occupancy Occupancy Occupancy
= = = = 00010 TS
0.0015 |- e s § 0.0008 § 264l
£ 0.0002 g 2
0.0010 |- = 0.0002 |- 5 0.0002 S 0.0006 [~ S 15€-4
S 3o & 0.0004 - & 1E-4 b
0.0005 |~ el = poees 0.0002 - © ees|
0.0000 L 0.0000 . —t 0.0000 — —L - 0000 L - - — 0.0000 = L = of — L
° 200 200 400 €00 o 200 200 600 L 200 400 €00 200 200 4 200 400 £00
Channat Channel Channal Channel channal
Togue LA haRmodule_Hereo_nole.sensor0 - nzor0 - Toduie . LST_haTmogule e, hole senzoro - Tanzord - ToauIe LB Nallmogue, S1ereo_hove. 3enserd -
pancy Occupancy Occupancy
Z 154 [ z
5 5 -
& st s
S ses |- 3 |
s lbunde 1 oe0 s uemedy b s " L
400 500 600 > 100 200 300 400 500 S00 100 200 300 400 500 600 &0 200 400 €00
Channel Channel Channasl Channel Channel Channel
OIS LAt NANMOGUE, %18 108 Anzor0 - ToGUIe LAT RANMOGUIS  F1ere0_ 5161 _FensorD - RANMOGUIE_ 812101 £anzor0 - Mo L5 1 hA¥moaule_TTereo_ 1ot sensoro - TGRS LB TR mOGUIE_ 81182901 £AnzorD - module LBT_hamosule_ stereo_sion sensord -
Occupancy Occupancy Occup: Occupancy an
7 164 z Zika =
: 3 Z25e-af-
§ses |- £ 0.0003 |- S E-s |- 5" 0ea
3 SE-5 s S ees 8 2t~
8 ‘E" < 0.0002 < g G 15E-4
4E-5 & aes - & eal
=27 Ll sl .IlJ.Ll o001 - L 2 il s se=
0 0.0000 hndtms 0E0 0E0 0E0
L 0 200 300 400 500 500 200 400 €00 00100 200 300 400 500 500 0 100 200 300 400 500 600 200 400 €00 200 400 €00
Channet Channel Channal Channel Channal Crannel
MoouIE. LAD_NallmoauIe, Steres. 1o 2enz0r0 - TeoIE LA _hallmoauie. 31181 nzor0 - ‘Modue. L5 b _halimoduie. S1ereo. 501 senzor0 - TodURE LS b _NaNMOGUIE, 31181 210t Z&nzor0 — ‘module. L6 _harmodule. S1ereo. siot. senzor0 — ModuIe. LED _harmodule. 3. 2ot zenzord - |
Upan Occupancy Occupancy Occupancy Occupancy Occupancy
T T 2EA[ T F = TSES [
] H L L € ses |-
g 4es - S 1E-4 |- g % 2es
© 2es © cps & SE-5 - & 265 4
ad Y . ~ SE-5 |- 1€-5 by L it
oeo LALLM TR oo | i e e b om L4 A MLULRLLL A oeo LALLLILLLILLIBIBIIL JURY L B)L
100 200 300 400 500 600 200 400 §00 100 200 300 4 100 200 300 400 500 600 100 200 300 400 500 600
Channet Channat Channel Channe
module L4b_halfmodule stereo_hole sensorO - modube L4b_halfmodule 2. ial hole_cenzord - module LSb.| module LSb_ha¥module 3l hole zenzor0 - reo_hole_sensor - module LSD_halfmodule 303l _hole zenzord -
Occupan: v}((ug Y Occupancy oy Occupand,
& B g g 15eal
8 0.0003 2 0.002 |- 3
2 0.0002 |- 2 7 A
© 0.0001 ! © 0001 - © ses|
00000 ML J LRI R o000 ) L L LN, LA oeo L JLLLE .|
200 100 200 300 400 500 §00 200 200 600 200 300 400 500 500 100 200 300 400 500 600 : 200 400
Channel Channel Channal Channel < hahn'l
.
°
-
° b
ol L1 halfmodule_axial_sensord | module_L1t_halfmodule_stereo_sensor0 module L2 halfmodule_axial_sensord | Imudu\e L2t | hillmudu\e stereo_sensor0 rl |muuulu,uLh.ﬂfmuuulu,(mK\Lsmma | mudule (e ha\fmodule stereo_sensor0 - |
= 0.015 0,08 G 0.08
2 0.015 5 g 5 0.10 g 5
5 5 5 000 - 5 008 5 5 0.06
g 2 0.010 - =8 g o E g (B =
g oot g S oos |- g o008 g S 0.04
= 0.04
S S 0.005 = S © oz S e
0.02
0.000 0.000 0.00 0.00 0.00 0.00
200 400 600 o 200 400 600 o 200 400 600 200 400 600 a 200 400 600 o 200 400 600
Channel Channel Channel Channel Channel Channel
module_L1b_halfmodule_stereo_sensord - module_LLb_halimodule_axial_sensor0 module_L2b_halfmodule_stereo_sensor0 module_L2b_halimodule_axial_sensor0 module_L3b_halfmodule_stereo_sensor0 - module_L3b_halfmodule_axial_sensor0
Occupancy Loupancy Occupancy coupancy Occupancy. Occupancy
Z 0015 = = > g s Z 00 = 0.03
] S oot - 2 g g ooz - E
2 p.010 a S 0.010 — 4 0.010 - g 0.020 |- 8 0oz -
3 = S = 3 o015 - 2
S 0.005 S 0.005 S 0.005 S a.oos | S o010 S oo
| 0.005 1_1/
0.000 - - - 0. - - 0.000 ! 0.000 - 0.000 ! L 0.00 ! -
o 200 400 600 o 200 400 BO0 o 200 400 600 200 400 GO0 o 200 400 600 o 200 400 GO0
Channel Channel
lmudule,uLm\rmmule,aml,nuley| Imudu\e,uLna\fmudule,smreu,hole,senswn 7| module_Lst_halfmodule_axial_hole_sensor0 I Imudu\e Lstf ha\fmudule steren | hole_sensor - I Imodule,Lun,h4\rmodule,aml,nule,smmu | module_L6t_halfmodule_stereo_hole_sensor0 -
Occupancy Occupancy
g oot g 0.005 g o.00us = & 0.0015 S o.ooos g
5 o003 8 0.004 &5 8 5 5 0.0006
g g B pgan (M g g =
S an | 5 0003 z S 0.0010 5 0.0004 S 0.0004
! 0.002 L
D qamn =] oo © 0.0005 S 0.0005 © p.000z © 0.0002
o 0.000 - L 0.0000 0.0000 0.0000 0.0000
o 200 400 600 o 200 400 600 200 400 600 o 200 400 OO o 200 400 600
Channel Channel Channel Channsl Channel Channel
module_L4t_halfmodule_axial_slol_sensor0 module_Lat_halfmodule_stereo_slot_sensor0 -, module_Lst_halfmodule_axial_slot_sensor module_LSt_halfmodule_stereo_slot_sensor0 -, ‘module_LG6t_halfmodule_axial_slot_sensord. ‘module_L6t_halfmodule_stereo_slot_sensor0 -
Occupancy Oceupancy pancy Occupancy Oceupancy
CETS
& 0.06 z z z = Z 003
g g 2 0.04 g 2 003 g
5 8 004 - & §o0.03 & g L
g g B i g g 2 0.02
S 0.04 5 5 5 3 nan 5
g K] S n.oz Soom £ g
S g0 0.02 [ g S '
oo 0.01 0.01 |- 0.01 0.01
0.00 L L 0.00 L L 0.00 L L 0.00 L 0.00 0.00
o 200 400 600 o 200 400 600 o 200 400 600 o 200 400 600 200 400 600 o 200 400 600
Channel Channel Channel Channel Channel Channel
m— — — m— —

module_L4b_halfmodule_stereo_slot_sensor0 - l

module_Lab_halfmodule_axial_slot_sensor0

l module_LSb_halfmodule_stereo_slot_sensor0 - I | ‘module_Lsb_halfmodule_axial_slot_sensord
y

module_L6b_halfmodule_stereo_slot_

Occupancy

sensor0 - I | ‘module_Lob_halfmodule_axial_slot_sensord

E = 0.008 & = =
§ 0.008 g g o004 - 2 0.004 -
0.006 [~ r L L
S gu o £ o003 S 0003
S 0.004 o1 I S 0. = S 0.00z
E] \/\/\ g0 /\,r\”. 8 o002 y 8 ooz
0.002 \a . J—/\/\/ 0.001 n.001
0.000 - ! 0.000 - 0.000 0.000 -
o 200 400 600 o 200 400 600 o 200 400 600 o 200 400 600
Channel Channel Channel Channel

o
o
3
3
T

Occupancy
be
o
g
4

0.001

Occupancy

o = =

=

3 2 2

2 8 g
T

0.000

0 200 400

600
Channel

Channel

| ‘module_L4b_halfmodule_stereo_h

ole_sensor0

module_L4b_halfmodule_axial_hole_senzord

I module_L5b_halfmodule_stereo_hole_sensor0 |
- Occupancy

module_Lsh_halfmodule_axial_hole_senzord

| module_L6b_halfmodule_stereo_hole_sensor0 I

‘module_Leb_halfmodule_axial_hole_senzor0

2 0.06 - > 0.08 = = 006 = z > 0.0 -
g @ Zo.0a [ g Zoos - g
5 ] L ] ] 5 5 0.08
Boo0s - g Soos|- e - Lot e
3 S o.0e 3 3 g o F
g g S 002 [ g g S L
S o0z |- S . S S .02 S 001l S o4
0.0z s 0.01 |- 0.02
0.00 L L 0.00 L L 0.00 . L 0.00 L 0.00 L - L 0.00 - L
o 200 400 600 o 200 400 oo 200 400 600 o 200 400 oo 0 200 200 600 o 200 400 Goo
Channel Channel Channel Channel Channel Channel




SVT Hit Amplitudes

Signal Amplitude for |-hit(>lhit) clusters (ADC counts)
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* Signal amplitude is as expected

 Estimated S/N is excellent throughout the
detector

* As expected, edge of peak from L-shell
x-rays from VV target is visible in Layer |
especially on side facing the target.
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SVT Hit Timing

* Raw hit time plots show hits from
triggered electrons on top of
random pileup background.

* Hit time residuals (thit - terack) look
excellent out of the box. Further
calibration will improve these.
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Track Momenta (Epeam = 1.059 GeV
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Top SVT position residuals
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Track-ECal Matching

Top Energy Vs Momentum
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* Matching between SVT tracks
extrapolated to ECal and ECal
hit positions needs correction,
but resolution in both is good.

* Uncorrected E/p is similarly
good. Can see contribution
from merged pileup at large E/p.
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Summary

SVT operated with beam first time during Sunday 4/19 swing shift.
SVT was timed in and SVT moved closer to beam for first running.
Beam quality was reasonably good and stable through the night.

HPS collected >40M events fully integrated on Sunday night 4/19-4/20.

We will learn more in the coming days, but the SVT is ready for physics.
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