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MOTIVATION

Generic R&D for a fast detector with excellent timing (30-20 ps),  position (<1mm),  high 

rate and high radiation resistance,  optimized for the very forward regions (h > 6) of LHC 

and HL-LHC, FCC, but also for high-rate fixed target experiments.

5.1 Flammable / poisenous gases    No 
5.2 Pressure / vacuum / cryogenics   No 
5.3 Laser   No 
5.4 Irradiated materials and sources    NO 
Additional comments and information from your side 
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                           Fig. 1: Structure of fiber ribbons arranged in multi-layer arrays 
 

 
 Fig. 2: Sketch of the test layout 

 
 
 
 

Quartz bar + MCP-PMT counters achieve time resolutions close to 25ps with the 
bar at 45o wrt incident particle (beam) (with particles along the bar long. axis, the 
resolution is below 10ps)

In 2024 we would like to test UFK-5G-2D-16 or/and R7600-M16 PMT (16 ch.) and 
new fibers (FSUA330350400; high N.A.) from Polymicro, as well as longer fibers 
(up to 2m: FSHA600630800, used in HF calorimeters). 

With these tests we’ll have all information needed to design a full scale prototype 
of large-h, rad-hard, timing preshower detector for HL-LHC or FCC. 
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BEAM AND SETUP

• Particle and Energies

• Electron, Muon @ 100-180 GeV

• Beam Condition

• Polarity: any 

• Intensity of 10 [kHz]

• Beam Size [mm] < 10x10

• Beam Spot Size of ~1.5 cm radius

• 1x1 cm Scintillators will be used for triggers 

• Normally transparent; 

• occasionally absorbing (f.e. calorimeter...)

• Setup for Beam

• Overall space  needed 1mx1m

• Beam defining counters(s)

• Fiber arrays(s) + PMTs

• Multichannel PMTs

• Moving table needed. No fixed installation

• Not heavy (< 10 kg  in total)

• Equipment

• DSO WR LeCroy

• Power Supply

• DAQ PC 

Test of a (10 mm x 10 mm) module including X and Y planes made of 4 layers of 1mm diameter quartz fibers. 

The fibers extend by 50cm to reach multipixel photodetectors (16 channel PMT or SiPM array). 



SETUP
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