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RPCs – Basic structure 

HV distribution 

by a medium resistivity layer 

(e.g. Graphite) 

transparent to the induced  

signals 

Resistive electrodes 

(glass, bakelite) 

Many variations allowed 

Resistive Plate Chambers (RPC) are gaseous detectors of elementary particles 
made out of resistive flat plates defining gaps filled with a special gas 

“Standard” gas mixture: 

C2H2F4 (tetrafluoretane or R134a) 

      +  

1 to 10% SF6 (sulphur hexafluoride) 

       + 

0 to 5% C4H10 (isobutane) 

Resistive electrode 

Resistive electrode 

Gas gap (from 0.2mm to a few mm) 

High resistivity layer 

(e.g. PET) 

X pickup strips  

(at ground potential) 

Y pickup strips 

(at ground potential) 

HV+ 

HV- 

floating resistive electrode 

Gas gap (from 0.2mm to a few mm) 
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RPCs in the world 
RPCs are used in many physics experiments 
ATLAS@CERN 
CMS@CERN 
HARP@CERN (TOF) 
ALICE@CERN (TOF) 
HADES@GSI (TOF) 
FOPI@GSI (TOF) 
STAR@RHIC (TOF) 
BELLE@KEK 
OPERA@LNF 
ARGO@Tibet 
etc. 

CMS Trigger: (2953 m2) OPERA: (2940 m2) 

ARGO: (6700 m2) 
RPC RPC RPC 

ALICE TOF  
(150 m2) 
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Timing RPCs 

In 1999 RPCs with time resolution below 100ps (timing RPCs) were invented in 
ALICE and LIP was deeply involved in the process. 

Extraordinary time resolution in an inexpensive 

detector opened the way for very large area TOF 
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Large area counter 
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We tried to expand the technology in several directions: 1.6 m long counter 
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)  = 50 to 75 ps resolution in large area strips 

Center of the trigger region along the strips (cm) 
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TOFtracker 
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We tried to expand the technology in several directions: position as well 

Simultaneous position resolution of 38 µm 

and time resolution of 80 ps with cosmic rays 

Each layer: X+Y+time. 88 cm2. 

X 
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Ceramic RPCs 

We tried to expand the technology in several directions: very high counting rate 
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Ceramic

Stainless Steel

Acrylic 

Support column
0.3 mm

gas gap
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9% drop/(100kHz/cm2)

in 1 gap

75kHz/cm2

Previously

2kHz/cm2
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The HADES RPC TOF Wall 

Pursued applications in physics: HADES experiment at GSI 

2003 2010 

Financed by GSI and EU 
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The HADES RPC TOF Wall 

1122 shielded RPC cells 

Test with cosmic rays in Coimbra 

Internal structure 

Financed by GSI and EU 
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The HADES RPC TOF Wall 

Essentially the same with <n> = 15 particles or with 1 particle 

81 ps

80 ps

80 ps

79 ps

82 ps

78 ps

σ
t

(p
s)

Row number

S5

S4

S3

S2

S1

S6

< σ t Global> = 80 ps
All channels have a resolution well below 100 ps

< σ t>

81 ps

80 ps

80 ps

79 ps

82 ps

78 ps

σ
t

(p
s)

Row number

S5

S4

S3

S2

S1

S6

< σ t Global> = 80 ps
All channels have a resolution well below 100 ps

< σ t>

Re
qu
ire

me
nt
 

10
0p

s

Gold + Gold @ 1.15 aGev in HADES 

up to 40 particles/sector 



 Jornadas LIP 2012  Development of RPC detectors…   

11 

Low-maintenance RPCs for AUGER 

Pursued applications in physics: RPCs for possible standalone operation in AUGER 

Almost sealed RPCs that need only  
1 small gas bottle/3years. 

1 m 

0.5 m 

Outdoors stability 
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RPC-PET for small animals 

Pursued applications in medical physics: RPC-PET for small animals 

Proof-of-principle prototype World-record image resolution 
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Filtered Back Projection FBP 

~ 465 m FWHM 

uniform over the field of view 50
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RPC-PET for small animals 

Pursued applications in medical physics: RPC-PET for small animals 

Full scanner (almost…) Full head, now being commissioned 
(x,y,z capability) 

Profile across image  
(0.8mm FWHM) 

First tests: projections of a flat disk source 

More results will be shown in the Medical Physics presentation 
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Human RPC-PET 

Pursued applications in medical physics: full-body field-of-view PET with TOF 

Fully enclose the patient with 
multilayered RPC detectors 

Hardware test beds 

Efficiency  

Time resolution  
Readout concept  
Front-end  
Data acquisition   
Full size detector  
 

More results will be shown in the Medical Physics presentation 
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Conclusão 

O LIP é um dos líderes mundiais na tecnologia de detectores RPC,  
desenvolvendo aplicações inovadoras à Física e à Física Médica. 


