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Development of Gaseous Detector using Carbon Sputtering Technology for Pico
second timing resolution

Ochi, Atsuhiko
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Resistive Plate Chamber with carbon sputtered electrodes has been developed
for high timing resolution radiation detector. Most significant property of this detector is that
there is only 100 micro meter ?ap between anode and cathode electrodes plane. This fine structure is
realized by using same technology as used for MPGD development. As for the results of performance
test of prototype, it is not succeeded to attain the pico-second level timing Eroperties. It is due
to low level of output signal and more improvement should be needed. In other hands, the detector
design for this development can realize very low mass detector. In these days, new project for low

mass detector based on the results of this research is ongoing.

RPC MPGD DLC



V\% RUASEAERE T L (S0um)

BERR /28 (500-1000A)

/
50
RPC
g m
(MPGD)
(RPC)
(DLC)
m)
wEHF ERCy Ty TREE
| o
[ .
i =
+H! [ &-
|

RPC

Frascatti
Resistive Well

Drift cathode PCB

Well pitch: 140 um
Copper top layer (5 “,“, Well diameter: 70-50 um

kapton (50 um)

DLC layer (<0.1 pm)
R-100 MQ/0) \
Film glue —_—

Rigid PCB readout

'WELL PCB
electrode el

Resistive WELL

RPC  DLC
RPC
(<100p m)
RPC
DLC
1k
RPC

10kV

RPC 100

g m
MPGD(Micro Pattern Gaseous Detector)

Cupper (readout)

]
4 gap polyimide foil
0 / i
Sputtered carbon ; ;

Pillar (dry resist)
PCB (rigid)

RPC

RPC

RPC



CERN( )

Resistive WELL

100MQ /O
DLC

RPC

RPC
%Sy B

MPGD

RPC
( 15H05092, 26610069)

b -PIC

ok
AU A KT 44 (75 pm)
Resist(25 pm) ] k- ifi

Pillar(100 pm) Sr signal count

3 i f
Resist(25 pm) E - mmm Ar/C2H6=90/10 |
IR 5(0.18 8 r Ar/C2H6=70/30 ‘
K . 1( o ] b i 3 40000 | s Ar/C2H6=50/50 f'
RYA K744 (75 um) = B —CZHZFA/SFG/!SO-C[#H10=95.2/043/4.5 b
PCB (Hizattl L LA sconk s C2H2F 4/SF6/is0-C4H10=90/5/5 ®

TT T T

/
i ’
10000 ! ™
- ; ; ®
b AI_A_I;J 5 1 ‘J‘ L L
U 200 400 60! 800 1000 1200

Differencial Voltage[V]

03y B
MeV




efficiency [%)]

RPC
RPC
10%
100u m
MIP
40%
RPC

Efficiency of FRPC depending on the kind of FRPC

104~ — FR1 =
= FR2
P

8

61—

¥
4
2.—
L

o las—ror—T" 1 ) 1 ot
7800 850 900 950

RPC

100u m 10

1000 1050
Voltage difference [V]

RPC

T Fr——— 1+~ 1 T B
E ' [gap number E
s 35—+{——n=1 —
E o n=2 ]
S 4o n = 2 (calculated) ]
- —n=3 N
- F wie n = 3 (calculated) B
2of e
15f- -
1of~ “f
S é
G‘Béo .......... ‘ 900 — 9;0 — l‘IOIO()l — IIOEOI S
Voltage difference [V]
CERN
FRPC
10nsec
RPC
Frascatti
Resistive WELL
12MQ /O 80M
Q /00 880MQ /O DLC
X 880M
Q/0 LHC
10° cps/cm?
12

100MQ /O

n =
o C
] i
O 10': S -RWELL 12 MO/O
o & |I-RWELL B0 MIl/O
[ === -RWELL 880 M{}/o
10’; e - -
10°E
10
1 I

L )
200 300

100

R-WELL

400
Av

22
3

u-RWELL



4 1 ; ...LJ o i | i
L | . -
0.9 0 pe1zmasm, G,=4000 0 i
& | | ® p=som/o, G =3400
i [ p=8BOMQ/D, G =3600
50'8: ¥ / nag 10.76 / 13
L r po 9.232e-0% : 6.113e-10
D.T: ¥ / ndf 183 /7 22
: po 3.105e-08 & 9.008e-10
: ndf 0 / 32
0.6 p0  3.04 246
L L_L L LIIL11 I
10! 10° 10° .
& (Hz/em?)
DLC
g ey Radiative decay
counter

G. Bencivenni, L. Benussi, L.
Borgonovi, R. de Oliveira, P. De
Simone, G. Felici, M. Gatta, P.
Giacomelli, G. Morello, A. Ochi, M.
Poli Lener, A. Ranieri, M. Ressegotti,
E. Tskhadadze, I. Vai and V. Valentino,
“The p-RWELL detector”, Journal of
Instrumentation 12 (2017) C06027

12
RPWELL T,
, 2016
5
,“ MPGD development in
Kobe  University”, Kick  Off

Symposium for Honolulu Office of
Kobe University 2016 6 30

Honolulu (Invited)
" RPC »
2016 9
RPC ~ ”, 13 MPGD
2016 12 |

, “RPC at Kobe”, Mini-Work
Shop and Seminar on Resistive Plate
Chamber at the University of
Tsukuba, 2017 1

, “MPGD

( 31 ),2017 1
(
)
RPC ~ ”, 23 ICEPP
2017 2 22

, “Resistive DLC foils”, 3rd
Workshop on  Neutrino Near
Detectors based on gas TPCs, 2017

5 , (Invited)
, “Japan MPGD
Community”’, 5th International
Conference on Micro Pattern
Gaseous Detectors (MPGD2017),
2017 5 , Philadelphia, USA
, “DLC RPC
7 2017
, 2017 9

, “MPGD Overview”,
International Workshop on High
Energy Circular Electron Positron
Collider, 2017 11 , ,

, “Freon  base gas
RPC .14 MPGD
, 2017 12

http://ppwww.phys.sci.kobe-u.ac. jp/~upi
c/

Fast
Timing RPC
http://ppwww.phys.sci.kobe-u.ac. jp/2013
/seminar/pdf/Ogawa thesis.pdf

@
OCHI, Atsuhiko

“)
OGAWA, Keisuke

Gioanni Bencivenni,
INFN Frascatti Professor



