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Overview

Resistive Plate Chambers for MIPs detection

A brief history of RPC at R3B

Does an RPC meet the PAS requirements?:  First studies

Summary and Next Steps
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RPCs

for MIPs detection
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Minimum Ionising Particles (MIPs)

MIPs regime

Protons @ R3B 
regime
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Resistive Plate Chambers (RPCs)

Schematic

Y. Wang, Appl. Sci. 2021, 11(1), 111

Examples

RPCs @ CMS
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Resistive Plate Chambers (RPCs)

Schematic

Y. Wang, Appl. Sci. 2021, 11(1), 111

Examples

Muon Tomography

https://pages.lip.pt/loumu/en/loumu/
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Resistive Plate Chambers (RPCs)

Adapted from
 A. Blanco
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Resistive Plate Chambers (RPCs)

Adapted from
 A. Blanco
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How did we get 
here?
(Our) brief History of RPCs @ R3B
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RPC concept for NeuLAND
(back to 2012)
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RPC concept for SHiP @ CERN

Adapted from
 A. Blanco
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RPC concept for SHiP @ CERN

Adapted from
 A. Blanco
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RPC concept for SHiP @ CERN S522

Adapted from M. Xarepe

For the RPC detector σt ≈ 50 ps and pitch size of 3 cm

First characterization of Short-Range Correlations in exotic 
nuclei at R3B - Spokesperson: Anna Corsi and Or Hen
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RPC concept for SHiP @ CERN S522

Adapted from M. Xarepe

For the RPC detector σt ≈ 50 ps and pitch size of 3 cm

First characterization of Short-Range Correlations in exotic 
nuclei at R3B - Spokesperson: Anna Corsi and Or Hen

Expected Br resolution < 1%
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RPC @ S522
Efficiency > 98%
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RPC @ S522 Proton Momentum resconstruction including E-loss

Forward Tracking:
XFOOT1, ZFOOT1, YFOOT2, ZFOOT2, 
XRPC,YRPC,ZRPC, ToFRPC
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RPC @ S522 40Ar Momentum reconstruction including E-loss

sP ~ 0.6 %

Forward Tracking:
XFOOT1, ZFOOT1, YFOOT2, ZFOOT2, 
XRPC,YRPC,ZRPC, ToFRPC
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An RPC for PAS?
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Proton Arm Spectrometer 
Design goals

Dp < 10-3

sx < 150 mm

Dqx < 1 mrad

Dp ~ 10-2

sx ~ 1 cm

Dqx   ??? 

Current RPC

☹
☹
☹

Current version is not an option for PAS
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RPC Developments
(ongoing efforts)

 σx ~ 50 um, σt ~80 ps over 100 cm²

Recently similar result extended to 1000 cm²  
=> to be published Adapted from A. Blanco
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RPC Developments
(ongoing efforts)

Adapted from A. Blanco

Multiplexing the strips to save FEE and DAQ channels

In 1 m² modules at reasonable cost (with some degradation of resolution). 

300x300 mm² small prototype
σx ~ 147 mm

σt  ~ ??  

Not measured yet
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First studies
Br resolution dBr/Br (%)

Forward Tracking:
X0, Y0, Z0, XRPC,YRPC,ZRPC, ToFRPC
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First studies
Br resolution dBr/Br (%)

Forward Tracking:
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First studies
Br resolution dBr/Br (%)

Forward Tracking:
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First studies
Br resolution dBr/Br (%)

Forward Tracking:
X0, Y0, Z0, XRPC,YRPC,ZRPC, ToFRPC
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Wrapping up...

Summary and Next Steps
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Summary

RPC detector successfully installed and used in S522 and S509  

RPC available for upcoming exp. campaigns (if considered) 2024-25 

RPC concept for PAS under investigation 

RPC option open for stand alone or in 
combination with other systems (at reasonable cost)

Consider 2 RPCs (distance > 10 cm → Dqx,y < 1 mrad) 
using position, angles and ToF for momentum reconstruction. 
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Thanks!
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