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* Reminder of the double stack MRPC
* Double-ended readout MRPC

* Single-ended readout MRPC

* Summary
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Reminder of the double stack MRPC

Set up at T10

* 6 gaps of each 25_0 Hm . AT RS
* 90 cm x 9 mm strip on a 11 pitch AN =
Readout at double-ended/single-ended | &

Teflon tube to strengthen the gas flow
Gas: C,H,F,/SF
* Instantaneous beam intensity: 2 kHz/cm?

Double-ended:
. Beam position
24 strips Chl x=1260 mm x=560 mm

VA C
Single-ended:
24 strips

Ch13
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Coaxial cable
(18 cm ~ 1 ns)

LEMO cable
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* Beam spill length ~ 360 ms

* Efficiency in every 50 ms for
triggered events (instead of taking an
average for total events)

* Take events during the first 100ms
for efficiency calculation

* Dip near at 1200 caused by full
buffering of DAQ
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Double-ended Readout
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7 Efficiency & dark current
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HV [kV] MRPC support frame (x-position) [mm]

e Eff.: 98% At 8 kV (96% @7.5 kV) * Efficiency along the strip length
* Dark current: below 1 pA after 2 * Taken @8.5 kV

weeks of flashing gas * Eff. >97.5%
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* Ouncor.™ 231 PS
* Two peaks: by reflected signals, beam was not in the middle of strip

e Wide distribution would be formed a combination of reflected +
streamer events
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-16200

16400

* Time-slewing correction: 4t order and linear functions

@1000E = 451 12 1.2 [ps]
& 900 MRPC Time Resolution
) = 2 2\0.5
@ goof- = (12 - 40)
S oanE =114 [ps
= 7005_ [ps]
"' 60of-
500F
400F
300F
2001
100F-
00 70000 15000 20000 25000 30000 35000 40000 850015001000 —500 0

TOT [ps]

500 1000 1500 2000
Time [ps]

* 0= 114 ps, after subtraction of the timing scintillator time jitter(40 ps)
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HV [KV]
* 85-95 ps @operating voltage(7.5-8 kv)
e 110~118 ps @8.5 kV for x-positions
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MRPC support frame (x-position) [mm]



=16F = 17r
Speed of light on strip S., 55 SOt
G S §
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 Speed of light: ~60 ps/cm
e 1.1571.25cm @ 7.5~ 8 kV, 1.34cm @8.5 kV
e 1.36 cm @8.5 kV for x-positions(along the strip length)

10/7/2019 First DMEG workshop 9-10 Jul.2019 10



Y Streamer probability & Cluster size

o
o

X 16 S - hClusters
= ,,[ B TOT>35000 5 045 Entries 15
= 14F © &
'S [ & TOT>40000 T 045 Mean  1.912
% 12:_ 0.35F RMS 1.073
c 10 0.3
E gF 0.25)
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& s 0.15F
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e Streamer estimated by taking events, TOT>35 ns & TOT>40 ns
v'Taking 5 neighboring strips shows similar result

v'"Normalized fraction for cluster size: 1.9 strip/hit
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ch13

Single-ended readout
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Efficiency e
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50;_ —B8— Dark current : CDU 952_
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10 ] 91
0 =8 T T N 90E el I U TN B B B
6 6.5 7 75 8 8.5 9 0.8 000 600 700 800 900 1000 1100 1200 1300
Applied voltage [kV] x-position (MRPC support frame) [mm]
* Used two different threshold * Dark current <1 pA
values:

v'160 mV: NINO default value (40 fC) * 98.5% @160 mV, 97.5% @275 mV

v'275 mV: equivalent to a threshold of
70 fC
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Measured Time & TOT distributions e
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I Time resolution )

52000 - o 150F
Q. - -
o 4" order fit: y2/ndf = 298.2/128 = 2.3 & 4 & Thri60mv
£1500E  order fit: y?/ndf = 1511.7/195=7.8 5 130§ —6— Thr275mV
1000~ I i = =
s b1 O 120F
3 it a“ . 3 "k
o i
o R H i () -
- S £ 100f-
C — C
~500{— 90
- 80
710%% oo b e b by by by byt -
00 10000 15000 20000 25000 30000 35000 40000 70
TOT [ps] =
: 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1
® 606 6.5 7 7.5 8 8.5 9 9.5
Q 7 .
g 1400:_ Corrected: Uncorrected: App“ed VOItage [kV]
81200 6=1246+12ps c=270.1%2.7ps
kS 1000k CVRRC = V1257 - 40° N th . . . ]
- =tieps * 4™ & linear fit functions for correction
800
soof- * 5-10 ps better time resolution at higher
s00f- threshold
200
- PRI RS

~1500 2000
Time [ps]

- | K
—?500 -1000 -500

10/7/2019 First DMEG workshop 9-10 Jul.2019 15



WU NATy,
2 ON
S
4 \¢,
\ [ ]
2 =
| | 5
18
% 5
O\
1946

ution

= 2201
S . $  Thr=160 mV @8 kV
S 200~
5 L ¢ Thr=275 mV @8 kV
2 180
q) —
s -
()] -
£ 160p
— N

140:—

120~ % ‘}

B i ® é ] ¢
100 o 2 0
80_I 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1
6000 8000 10000 12000 14000

TOT [ps]

Time Resolution [ps]

chl
ch13

—
—
o

100
90

—

N

o
IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII

-4 Thr 160 mV
~Thr 275mV

o

T

600 700 800 900 1000 1100 1200 1300
x-position (MRPC support frame) [mm]

* Time resolution vs. TOT: higher threshold reduces low charge signals,

results in improving time resolution

* Uniform results on x-positions: 105 ~ 125 ps
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* Double stack MRPC with double-ended readout

* Efficiency > 97.5% and time resolution < 113 ps
Reducing operating voltage has an advantage for the ecological gas operation
Position resolution < 1.4 cm

Excellent and uniform performance for the full sensitive area
Publication: Nucl.Instrum.Meth. , A928, 1 June 2019, Pages 89-92

* Double stack MRPC with single-ended readout
 Efficiency > 97% and time resolution < 125 ps
* Position resolution < 1.6 cm

* Considering the condition, long transmission line including a coaxial cable, the
result seems to be acceptable

e Publication: Nucl.Instrum.Meth. , A940, 1 October 2019, Pages 283-287
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