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'Cosmic Ray Telescope
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Scintillators
Cherenkov Momentum Tagger
URWELLSs

o 0.5 mrad angular resolution (goal)
Timing Detector
DIRC Prototype

o bar/lens/prism
o MCP-PMT array, electronics

DAQs
Motion platform

%ﬂf&gﬁé}’;g‘:{g nathan.shankman@stonybrook.edu

Scintillator

Tagger

Tracker

Scintillator —

Tracker

Timing

Readout

a Radiator

Tracker
Scintillator




o 64x20x1cm
o Height ~3.78 m

o 1275x12.75x2.5cm
o Height~1.65m

o 64x20x1cm
o Height ~0.07 m

Bot scintillator Mid scintillator
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Cherenkov radiation
produced for muons
with p > 3.5 GeV/c

Cherenkov photon production in tagger
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lator + Tagger Hit Rate
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| 36 IJ/hOUI’ (10.892) 3 scint: 152 y/hour /
3 scint: 3648 p/day v
Count

864 u/day
Disc Logic
4

Fan
1ns ' 3ns

\
! 394”
I ¢

394”

W:200 ns
48 ns ‘ 3ns i § 3 s .

48 ns 3ns
T:50 mV g §
W: 180 ns

394”

48 ns . 3ns
$50 mV g §

~12ns

v
394”
o

=
Q_‘~_
[
0000 0000 | 0000 | 0000
® 2
a
0000 0000 | 0000 | 0000

nathan.shankman@stonybrook.edu

Center for Frontiers

q\\\‘ Stony Brook >
UniV@I'Sity in Nuclear Science



LRWells (trackers)

e Top-10x10cm -HV
° Mid - 10 x 10 cm Drift cathode PCB
° Bot - 10 x 20 cm —
¢ APVZS Well pitch: 140 um
® erClq Copper top layer (5 um) Well diameter: 70-50 pm
e ArCO,at 80:20 (addition of Isobutane Esikoi (a0
later)

DLC layer (<0.1 pm)

- /

R~100 MQ, D\

Film glue ——5,

Rigid PCB readout

-RWELL PCB |—>
electrode r

uRWell schematic*

10 x 10 pRWell uRWell avalanche sketch’

\ 71
‘\\\ Stony Brook -
. . Center for Frontiers ) ) ) )
l nlverSIty in Nuclear Science na‘rhqn.shankmqn@s'ronybrook.edu * Figures adapted from Poli Lener, Marco, et al. "Sissa: The micro-rwell detector” PoS (2019): 019

** Bencivenni, G., et al. "The micro-Resistive WELL detector: a compact spark-p single icati ige MPGD.” Journal of Instrumentation 10.02 (2015): P02008-P02008




'Tes'rmg

e Voltage ramp upsin N,
e Voltage ramp ups in Ar CO, (80:20)
o Isobutane soon
e X-ray scans
o Top vV
o Mid v
o Bot
e Bottom is being worked on as we speak
e Issues ramping up including the drift cathode not
being wired properly
e Top and Mid being flushed with N,

q\\\ Stony Brook
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'qun Scans

e 8keV X-Ray Gun

e X+Y signals are shorted and
read out together (for now)

e Even so, signal too weak for
gain (won’t be a problem)

e We are using RWELL current

for gain
Absolute gain vs. position
52 [ h3
C Entries 337 Jo¢
50 = mean x 24214571
o3 lean 4
s std Deyv x 2.905
481 Std Dev ot
46F
S 44F 600¢
-
> 421
40: 400(
38 2000
36F
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X-Ray
— Histogram h1
Landau Entries 17554
— Gaussian 1 Mean 7.336
2500 — Gaussian 2 Std Dev 2.3%
— Total Fit
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Absolute gain

Entries 33936
Mean 9812
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Frequency

8800 8500 9000 9500180901 05001 10001 150012000
ain

Center for Frontiers 41 shankman@stonybrook.edu

UniverSity in Nuclear Science



https://docs.google.com/file/d/1ZcI_yrrCcpo8OX3hVsckOCUBe2K2G9-5/preview
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uRWELL 1 (Drift 900 V)
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'quk Box

e Easy access to
DIRC components

e Motion Platform
o Multiple incident

angles
o #20° Pitch and Roll

(capability) & 4

MCP-PMTs - electronic readout

Lens - photon focus [ ‘}f\"h

DIRC bar - radiator and light guide

Dark box interior
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Fan Disc Logic

394”

3 ns 4
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'Timing Detector

Current plan: scintillator with SiPMs
(ps timing resolution)
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WRWELL (Bot)'l
Scintillator (Bot)_

e
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Scintillator (Bot) \

Center for Frontiers
in Nuclear Science

nathan.shankman@stonybrook.edu



q\\\‘ Stony Brook D

Center for Frontiers

University in Nuclear Science N@than.shankman@stonybrook.edu



'Summqry

e Current work:
o Trackers \
m rcdaq functionality
m 20 x 10 gain scans
m gaslines in clean tent
o MCP-PMT laser testing (LEMO)

e Next steps:

scintillators+tagger+trackers coincidance
scintillators+tagger+trackers+MCP-PMTs(LEMO) coincidance
track reconstruction

CRT commissioning

HADES functionality

ring reconstruction

hpDIRC prototype commissioning

rcdag+HADES coincidence

hpDIRC CRT commissioning
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Voltage Amplitude (All)

Real Events
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Voitage Ampinude (1 or more pesks PEAK 1)
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TOP

Processing osc.C("Top_2000V_fan_Mid_2250V_Bot_2000V_logicMidBot_tn1000mV_vsp500mV_ts50ns_metal_15000E_01.txt")...

1st loop through file for total events, total points per event, and volt scale ...
2nd loop through file for gathering data ...
Looping over data vector ...

Execution time: 19s

Total
real events 8379 55.86%
fake events .... .. 124 0.826667%
noise events 540 3.6%
repeat events 5957 39.7133%

real events with @ peaks 1620

real events with 1 or more peaks ... 7423

real events with 2 or more peaks ... 2143
Mean peaks per real event 1.35915

Real Amplitude Mean 0.381074 + 0.0668911
Info in <TCanvas::Print>: file output/png/Top_2000V_fan_Mid_2250V_Bot_2000V_logicMidBot_tn10@@mV_vsp500mV_ts50ns_metal_15000E_01_cl.png has been created
Peak 1 Mean (1 or more peaks) 0.327541 + 0.067196
Peak 1 Mean (2 or more peaks) 0.291217 + 0.0537211
Peak 2 Mean (2 or more peaks) 0.318212 + 0.0513407
Info in <TCanvas::Print>: file output/png/Top_2000V_fan_Mid_2250V_Bot_2000V_logicMidBot_tn100@mV_vsp500mV_ts50ns_metal_15000E_01_c2.png has been created
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Voitage Ampinude (1 or more pesks PEAK 1)

MID

Votagn Armpitucs (2 of more pesks PEAX 1)

Voliage Ampitade (2 or more pesks PEAK 2)
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Processing osc.C("Mid_2250V_fan_Top_2000V_Mid_2250V_Bot_2000V_logicTopMidBot_tn1000mV_vspl@@mV_ts50ns_2654E.txt")...

1st loop through file for total events, total points per event, and volt scale ...
2nd loop through file for gathering data ...
Looping over data vector ...

Execution time: 3s

Total

Total real events 52.7129%
Total fake events 0.226074%
Total noise events 0%

Total repeat events 47.061%

Total real events with @ peaks

Total real events with 1 or more peaks ...

Total real events with 2 or more peaks ... 1257
Mean peaks per real event 2.97711

Real Amplitude Mean 0.131752 + 0.0307151
Info in <TCanvas::Print>: file output/png/Mid_2250V_fan_Top_2000V_Mid_2250V_Bot_2000V_logicTopMidBot_tn1000mV_vspl@OmV_ts50ns_2654E_cl.png has been created
Peak 1 Mean (1 or more peaks) 0.129895 + 0.0310232
Peak 1 Mean (2 or more peaks) 0.131577 + 0.0320896
Peak 2 Mean (2 or more peaks) 0.0679115 + 0.0196885
Info in <TCanvas::Print>: file output/png/Mid_2250V_fan_Top_2000V_Mid_2250V_Bot_2000V_logicTopMidBot_tn1@@dmV_vspl@dmV_ts50ns_2654E_c2.png has been created
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BOT

Fake Events Noise Events Real or Noise Events
% B e
i
age og- of
B B s
H § § '
- i % =
1= 14 4
| |
_d B T T L]
0 0 3 %0 %0 00 0 £ 3 0
Time (ns) Time (r)
Voltage Amplitude (All) Voltage Amplitude (Noise) Voltage Amplitude (Real or Noise)
wE [—=—] E - (=] 3 —
Wi E ol Wi o e
W o wE
L o E
E wh
- 3
b 3 ) F T
d -t 3
d L
Lk st nuadl! "t | yﬂ '
Ellogonnooud, | . . | 3 . . \ A \ AT
- ET) ) 23 0 - ETY -1 05 0 -2 18 -1 T} ° -2 ET3 -1 ET} o 2 15 0
Voltage (V) Votage (V) Votage (V) ‘Voltage (V)
Time at Max (All) Time at Max (Fake) Time at Max (Noise) Time at Max (Real or Noise)
| i | -9 |
Al E i 1
1
W
I
9
T s e e PR
0 S0 100 150 M0 0 M0 30 400 450 S0 S0 0 150 N0 250 N0 IS0 O 450 KO
Teme (ns) Time (ns)

\‘ Stony Brook b

Center for Frontiers

UniverSity in Nuclear Science N@than.shankman@stonybrook.edu



Voitage Ampinude (1 or more pesks PEAK 1)
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Processing osc.C("Bot_2000V_fan_Top_2000V_Mid_2250V_logicTopMid_tn1000mV_vsp200mV_ts50ns_metal _15000E_02.txt")...

1st loop through file for total events, total points per event, and volt scale ...
2nd loop through file for gathering data ...
Looping over data vector ...

events

real events 8225 54.8333%
fake events 0.72%
noise events 2%

repeat events 6367 42.4467%

real events with @ peaks

real events with 1 or more peaks ...

real events with 2 or more peaks ...
lean peaks per real event

Real Amplitude Mean 0.100709 + 0.0159125

Info in <TCanvas::Print>: file output/png/Bot_2000V_fan_Top_2000V_Mid_2250V_logicTopMid_tn10@0mV_vsp200mV_ts50ns_metal_15000E_02_cl.png has been created
Peak 1 Mean (1 or more peaks) 0.075193 + 0.0199838

Peak 1 Mean (2 or more peaks) 0.0649924 + 0.0174047

Peak 2 Mean (2 or more peaks) 0.081954 + 0.0159689

Info in <TCanvas::Print>: file output/png/Bot_2000V_fan_Top_2000V_Mid_2250V_logicTopMid_tn10@0mV_vsp200mV_ts50ns_metal_15000E_02_c2.png has been created
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Veitage Ampitude (1 or more pesks PEAK 1)
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Veitage Armpitude (2 o more pesks PEAX 1)
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Processing osc.C("Tag_2300V_fan_Top_2000V_Bot_2000V_logicTopBot_tn1000mV_vsp200mV_ts50ns_metal_15046E.txt")...

1st loop through file for total events, total points per event, and volt scale ...
2nd loop through file for gathering data ...
Looping over data vector ...

Execution time: 19s

Total events

Total real events 1367 9.08547%
Total fake events 0.691214%
Total noise events 1130 7.5103%
Total repeat events 12445 82.713%

Total real events with @ peaks

Total real events with 1 or more peaks ...
Total real events with 2 or more peaks ...
Mean peaks per real event

Real Amplitude Mean 0.195705 + 0.0891694
Info in <TCanvas::Print>: file output/png/Tag_2300V_fan_Top_2000V_Bot_2000V_logicTopBot_tn1000mV_vsp200mV_ts50ns_metal_15046E_cl.png has been created
Peak 1 Mean (1 or more peaks) 0.198849 * 0.0903701
Peak 1 Mean (2 or more peaks) 0.268628 + 0.0813931
Peak 2 Mean (2 or more peaks) 0.0633683 + 0.0229211
Info in <TCanvas::Print>: file output/png/Tag_2300V_fan_Top_2000V_Bot_2000V_logicTopBot_tn1000mV_vsp200mV_ts50ns_metal_15046E_c2. has been created
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