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Introduction

» Traditional method: » Double-Ends method:
Fire! T1 'ﬁ' Signal induction ‘ﬂ- T2
Readout panel
. oy /
RPC gas gap /Avalanche
/
Width of stri Muoanrack
. . l of Stri . ..
Spatial resolution: Nevi & Reconstructed hit position: (T2-T1)*v/2

» Resolution contribution of double-ends method:

* Or = Opaianche D OT transmission D oree D 07pc: Cavaianche 1S dominated.

*  Opvpalanche 1S Same for T1 and T2.

* Determined by (O-T_transmission@ orgg D Orpc) * v
« TDC vx1290A: g7pc < 35ps

* OfFgg ~ 20 pS

« Transmission speed: ~20 cm/ns
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Setup to calculate transmission speed

» Two kinds of gas gaps are used: Top View

« Bakelite RPC with traditional readout method
read signals from vertical strips. setntllator
* Glass RPC with double-ends method read signal

from horizontal strips

Glass RPC 1.4111*0;.41'11

» Correlation between reconstructed hit position of the 2 Bakelie RPC 05m05m ]
gaps could be used for transmission speed calculation:
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Review of the result without discriminator

Previous study with analog output(waveform signal

before discriminator).

Amplil]l.égoe_[m\’]

800

soo - Trigger channel

700

600

500

400

00

200

100

0

Ll

Ll
B0 180 200 220

Time [ns]

|
|
ll
]
!
|
|
|
]
I
|
i
)

1] : LED :
Amplitgﬂcga: [mV]
900 ;—
800
b=
(1] ;— .
500 %—_‘—““_:} e
400 :— !
“ = Signal channel
200~ gl
2020/11/07

200,
Time [ns]

8 channels

Side View
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Time resolution = 501 +- 3.2 ps
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Setup of double-ends measurement system

Side View
scintillator

» Trigger: Coincidence of 2 scintillators which
covers the region of 8 strips.

> Two glass RPC produced in USTC local lab FEE 188 B FEE 3
with 1 mm gas gap.

» HV of RPC: 6400 V

» Totally 4 * 8 channels.

» Parameters of FEE and TDC:
* FEE board: designed by USTC team with

FEE O

FEE 2

8 channels 8 channels

scintillator

amplifier, discriminator and LVVDS output.
« LVofFEE: 3.3V
* Threshold: 1 mV to 2V by step 1 mV.
 TDC: vx1290A with 25 ps LSB and < 35 ns

resolution.
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Efficiency of threshold scan

5 O N L B

» Threshold of one RPC are set to be 50 mV % i @\ — Negaive Signal |~

as reference RPC. § ’ 5 5 | N E—

> Vary the threshold of the other RPC from i i

10 Y 0 250 MV a6 test RPC. o A _________________________________ _______________________________ _______________________________ _________________________________ __________ _:

» Cosmic muons are selected by the | I ................................. ............................... ................................. ................................ .......... _

coincidence of 2 scintillators and reference. - | | : : .

> Calculate the efficiency of signals from the O SRS RS S-S S S _
test RPC. et

250

Threshold [mV]

Amplification for positive and negative

For cosmic ray test, ~95% is a very good efficiency. signals are different
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Noisy rate

Time of all hits include signal(360 ns to 450 ns) and noise(other time region)
03
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Noise rate @10mV: 8.5 kHz/cm?.
Accidental coincidence counting rate: 1.16 Hz
Unacceptable!

Efficiency of 10 mV is better than the
other threshold points. But this
channel is too noisy.
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Time resolution:

> Distribution of time difference
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! ] Time resolution calculated in different threshold are similar.
I B Time resolution of threshold 50 mV as example.

Time resolution in waveform analysis
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Time resolution improvement:
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> In this test, there is no obvious improvement
since the hit position in 2 RPCs are same.
» This improvement will eliminate the time
jitter caused by signal transmission.
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Hit position and spatial resolution
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Spatial resolution in threshold 50 mV is best.

Result of 50 mV is shown.
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Spatial resolution in
waveform analysis
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Calibration of hit position

1. Get the mean value of distribution channel by

channel

2. Shift the mean value of every channel to 0.

Timel

Time0

Difference of hit position in all of the
channels are moved to 0.
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Calibration of time

1. Get the mean value of distribution channel by

channel

2. Shift the mean value of every channel to 0.
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Difference of hit position in all of the
channels are moved to 0.
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Summary

» Double-ends method to reconstruct hit position shows a good performance.
» Efficiency is ~95% @ 20 mV threshold.

» Time resolution: ~411 ps

» Spatial resolution: ~1.05 cm

» Satisfy the requirement of ATLAS Phase Il Upgrade.
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Time of signal
generated by
signal generator.
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