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LEPS2 facility

The detector system is now under  
construction and development.  of 123
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We need to detect these all particles.
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Detector set up

Resistive Plate Chambers will be used as 
barrel TOF counters for the π/K  
separation (less than 1 GeV/c).



Requirement for barrel RPC

If the time resolution is 70 ps, 
we can identify the kaon with 
6σ below green line.
Requirement for RPC： 
Length             :  2 m 
Time resolution : ~ 70 ps
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6σ

The production ratio of π to K is almost 100.

Then, we need the 6σ time resolution for the 
good π/K separation.
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The effect of the joints of parts
We need the 2 m RPC, but the commercially available size of 
glasses and readout strips are 1 m.

-> We have to connect two glasses and strips

・joints of strips -> Reflection of the signal? -> Bad resolution? 
・joints of glasses -> non-uniform electric field -> Low gain?  
・Discharge at the joints of glasses?
We tested such effects with a small RPC(25 cm x 22 cm x 3 cm).

260 μm x 5 gaps x 2
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Possible effects of the joints
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We want to reduce the number of readout channels.



Performance test using e beam

photon beam

Target 
Pb 2mm

e+e- paircreation

small RPC

4 finger  
scintillators 
(effective area 
1 cm x 1 cm)

readout electronics

trigger : scintillators

TDC 
CAEN V1290A

ADC 
FERA 4300B

RPC

…

strip

preamp. Discri. stretcher

set up（top view）

2 ns 10 ns
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SPring-8 
Storage ring

e-

RF signal

TOF start : RF signal (very good resolution. ~ 10 ps)

same as the electronics of RPCs of BGOegg exp.
R134a : SF6 : Butane = 90：5：5

Gas mixture

RPC strip readout : both side



The results of small RPC

Only on the joint places, the time resolutions  
are not good, but the deterioration of other  
places can not be seen. 
-> We decide to construct a 2-m RPC with joints

tim
e 
re
so

lu
tio

n 
[p
s]
60

100

90

110

70

30

80

6-3-6

Time resolution

position [cm]

69 ± 2 ps

65 ± 1 ps

Before slewing correction

After slewing correction

joints of glasses

 of 128

joints of strips

co
un

ts
co

un
ts



readout strip
Joint
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Cu tape
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Top view

Aluminum 
box

Amplifier

We have performed the beam test for 
this to study the position dependence of 
the time resolution.

 
1 cmTrigger region

1 cm

2.0 m

Honeycomb 
(support) Glass 

400 μm
Gas gap 
260 μm

Fishing line 
(spacer)

Readout 
strip

- 7kV

- 7kV
+ 7kV

cross section
Carbon tape 
(electrode)

2-m prototype RPC
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Signal propagation

Pulse shapes vary with hit positions.

Trigger Trigger

Propagation velocity : ~ 5 ns/m

200 mV

10 ns

200 mV

10 ns

The signal from the far side has wider width.

center  
(on the Cu tape)

Left

Right



: readout of right hand side
: readout of left hand side
: mean of right and left timing
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Even when using the mean time, the time resolution does not satisfy the 
target value (~ 70 ps).
But, the time resolution of the near side are almost less than 70 ps

The time resolution is strongly dependent on the propagation length of signal.



Summary
✤We have developed a 2-m RPC for the LEPS2 solenoid spectrometer. 
✤The effect of the joints of glasses and strips in the RPC were studied 
using small RPC. 

• Only the joint places, the time resolution became worse. But the 
deterioration of other places can not be seen. 

✤We have made a 2-m prototype RPC by connecting glasses and 
strips with a 1-m length. 
• As the propagation length is longer, the time resolution becomes 
worse -> the time resolution of the mean time does not satisfy the 
target value(~ 70 ps).  

• But, the time resolutions of near side are almost less than 70 ps -> 
If the hit position can be determined by using other detectors, we 
may use the near side signal. 

• As for the efficiency, now under analysis.
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Thank you!
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Test experiment of 2 m prototype RPC
Set up（side view）

trigger region

photon beam

Target 
Pb 2mm

e+e- paircreation

LEPS2 RPC

4 finger sc.
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1 cm

1 cm

2.4 cm

2.0 m
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left right
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left right
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joint of glass
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ADC distribution
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: readout of right hand side
: readout of left hand side
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