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v 70x70cm large and 30ps timing resolution is required
at 4m far from collision point.
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v Simple and reasonable.
v Easy to make larger one.

v Timing resolution can be
improved by stacking more gaps.

1.Charged e Injection.

Z2.Avalanche by g electric field.

3.Read induced signal from read-out pads.
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SET UP
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Data extraction

Signal taken by DRS4 evaluation

Fit function: f(x) = C; +

F— 90%
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» A:Amplitude
» (Q:Integrate around peak . .
» ty: Time that signal reached A/2

» trice - TiIMe to rise up (10% to 90%)
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RECENT WORK

he first large scale in our
s/stack.,4stacks)

1.We created MRPC whic
laboratory.(gap width 165

roduction of devices for high
m,bgaps/stack,1stack)

2.Tried impedance matching
frequency reading.(gap width

3.Tried first introduction of singléfend preamplifier and real GND.
(gap width 260 um,6gaps/stack M stack,split GND type)
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timing resolution(cosmic ray)
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v The best timing resolution ~50ps marked by 165 um.
v The timing resolution increases as the number of stacks(N)
increases.(timing resolution x 1//N)
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1.FIRST LARGE TYPE MRPC(positron

beam)
VPositron Beam Test@ELPH

MRPC24Hl MRPC 118l
Timing Resolution(MRPC1&MRPC?2) -

P I T ] 4-stack 165um < @ @ @ @ @ @ >
5 I ® 13.0kV
'-'3220,5_ ...................... ......................... ......................... .................. ® 14.0kV
i iy o : s
[))
o 125 90 -59 0 60 90 121 (cm)
g mrpc2 #99 mrpc1 #99

position[cm]

M gap width165 um,6gap/stack,4stacks large MRPC
M Position dependence on timing resolution
M timing resolution79.8+1.8ps@position5,15.0kV
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2..MPEDANCE MATCH + SMA

V¥ Differential impedance measurement(by SONY GM&O)
200 E=BTDR oz En=18ps)

XEMRPC(AVTN)
D EYRES (Eax058)
2 :&Y8
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M Impedance of preamplifier ~50Q
M Twist cable—>SMA cable (50Q)
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2.RESULT(cosmic ray)

V¥ 1stack+twist cable(original) V¥ 1stack+SMA cable VRise time distribution
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1 stack+twist cable 0.94+0.14 .
1stack+SMA cable 0.77+0.18

1 2
rise time(ns)

M gap width 260 um,5gap/stack,1stack large MRPC
Mtiming resolution : 268.8+17.0 ps @ 7.0kV,center position
M50Q SMA — Reduce reflection
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3.SINGLE-END PREAMPLIFIER
+ REAL GND

V¥ split GND type

spacer > Carbop o 'rxn.lwsm,:l[/nr -
260 Mm ‘J" ner ' :‘:BR ..’.’- ’ "‘:J‘N'IL‘
g ass ”— :‘E
- "Wnr't' - J,. ol !
Rl v = o~ -
£
v Introduction of real GND. v Single-end preampilifier.

v Structure for shielding external noise.

A4 A 4

More noise resistance High frequency read-out
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3.RESULT(cosmic ra

Split GND [l VTNV FTDR (v sk =s8ops)

(mV]
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B & (500Q)

PN R E

B [ns]
v timing resolution : 213.9+6.6 ps T :
@ 7.5kV,center position ol S
v Impedance mismatch due to jj :, o4
structural change .
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SUMMARY

timing
resolution(ps)

iImproved points to be

" oints Improved
@center position P P

4 stack 114.1+£1.9 upsizing iImpedance match

- Impedance - noise resistance

1 stack 268.8+17.0 match - high frequency

- SMA preamp
. single-end - mc;ealms?]tpulse

|
split GND 213.9+6.6 oreamp el
- Impedance
- new structure
match
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FUTURE WORK

I Impedance match(split GND type)
M To increase pulse height of the signal
+ preamp gain optimization
+ Increase the number of gaps
- Increase the number of stacks
M Structural optimization
- pad size and shape
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SET UP
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How to estimate timing resolution
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Efficienc
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Single-end preamp
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Figure 1. TRF37x73/75 EVM Schematic
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