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Brief 
(not comprehensive) 

history of             
Parallel Plate Detectors
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1948 J.W. Keuffel
Rev. of Sci. Instrum. 20 (1949) , 202

Parallel Plate Counters
First experimental counter consisted 
of molybdenum disks with a 3 mm 
gap and 3.1 cm2 area 

• rectangular electrodes: Cu (35 cm2 )
• 2.5 mm gap
• E ≈ 800 -1200 V/mm
• eff > 90%
• lifetime : two months (spot burns)
• signal amplitude:  100 V
• FWHM: 3-8 ns
• gas: Xylene / Ar  ½ Atm
• external quenching circuit 50 ms
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1949 R.W. Pidd , L. Madansky
Phys. Rev.  75 (1949) , 1175
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Spark Counters
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1955 M.Conversi, A. Gozzini
Il Nuovo Cimento, 2 (1955), 189 

“Hodoscope Chambers”

• series of parallel plate (Al) (22x 44 cm2) with in between glass 
tubes ( ʘ=0.65 cm , l= 21.5 cm) filled with Neon (350 mmHg)
• e> 95 %  e = f(t,gas,E, p )
• Recovery time: 100 ms
• Possibility of particle tracking

Evolution in „70s “Flash 
Chambers”: glass tubes 
substituted with cells made 
by plastic materials 
(estruded polypropilene )-
honeycomb
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1971 V.V. Parkhomchuck, Yu. N. Pestov, 
N.V. Petrovikh
Nucl. Instr. Meth. , 93 (1971) , 269

Based upon an idea introduced 
by M.V. Babykin et al (Sov. 
Jour. of Atomic En. VI (1956), 
487 ) and is part of a series of 
studies made by different 
groups in Novosibirsk.

• High resistive material (glass - 109-1010 W cm) for one of the 
electrodes (the other made of Cu)
• Only a limited region around the discharge is interested to the 
process itself  and only this region remains inactive during the 
time of electric field recovery
• gap: 0.1 cm   55% Ar 30% Ether 10% Air 5% Divinile (1 Atm)
• Signal amplitude: 2V
• Time resolution FWHM: 0.95 ns
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Evolution in „80s : “Planar Spark Chamber” PSC. Aimed to ameliorate  s(t);

• High pressure (12 Atm)
• Small gaps (100 um – 1mm)
• High Electric Field ( 200-600 kV/cm)

s(t) = 10 – 200 ps

Russian Groups
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1981 R. Santonico, R. Cardarelli 
Nucl. Instr. Meth. , 187 (1981) , 377

Resistive Plate Counter – RPC

• Atmosferic pressure 
• plastic material for both electrodes (phenolic resin) : High Pressure 
Laminates
• r = 1010-1012 Wcm 
• eff > 97%
• gas mixture:  1/3 Ar, ½ Butano
• gap: 1.5 mm 
• s(t) = 1 ns 
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Multigap- Resistive Plate Counter – MRPC

• Atmosferic pressure 
• glass electrodes : r = 1011-1012 Wcm 
• eff > 97%
• gas mixture:   Ar, CO2 C4F10 DME
• gap: 3 mm 
• s(t) = 3-4 ns
• High rate capability : KHz/cm2

Reduction 
of gap size 
increases 
the time 
resolution

1996 M.C.S Williams et al. ,
Nucl. Instr. Meth. , 374 
(1996) , 132
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Request for

1) good space resolution 
2) high rate capability 
3) multi-track definition

led to a parallel development of new type of gas multiplication 
tecniques to ameliorate MWPC:

Micropattern Gas Detectors
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The electric field is now generated between microstrips lines 
(anodes) and metal cathodes deposited on a substrate.

MSGC

MWPC

MSGC

1988 A. Oed ,
Nucl. Instr. Meth. , A263 (1988) , 351
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MWPC

MicroMesh

The (multiplication) electric field is now generated between a 
micromesh plate (cathode) and metal anode strips deposited on a 
substrate. A drift field is 

1996 Y. Giomataris et al., 
Nucl. Instr. Meth. , A376 (1996) , 29
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Gas Electron Multipliers

- gain > 105

- Energy resolution 18% FWHM at 5.9 keV
- Space localization accuracy 60µm rms
- Rate capability > 105 counts/mm2sec

Drift volume

1997 F. Sauli 
Nucl. Instr. Meth. ,A 386 (1997) , 531


