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Beam Loss Monitor System for the Low-Energy Heavy-Ion FRIB Accelerator

Totally Overwhelmed !!! Radiation Cross-talk
From 200 MeV/u 238U 
on 10MeV/u segment

SRF Cavity 
X-ray 
Background

Radiation Dose by 1 W/m Beam Loss at Different Energies

Type Quantity Location

Halo Monitor Ring 49 Upstream of each 
cryomodule

Neutron 
Scintillator

24 Uniformly distributed in the 
accelerator closure

Movable Ion 
Chamber

20 Areas of expected high 
beam power deposition & 
high energy part of FRIB

FRIB BLM System Planning
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Stop Beam? BLM 
Response 
Time 

§1 § 100  § 10  No  

 1 < loss < 10 102 < I1 < 103 10 < I3 < 102 Yes 1 sec  

¥10 ¥ 103 ¥ 102 Yes 15 µs 

 

FRIB loss detection guideline

Signal requirement for HMR

• The electronics shall detect 100 pA (§0.01 W/m) in a time scale of 60 
seconds, with maximum error of 50pA.

• The electronics shall detect 10 nA (§1 W/m) in a second, with maximum 
error of 1nA.

• The electronics shall respond to 100 nA (§10 W/m) within 15µs.

HMR Mechanical Design
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 Due to secondary electrons

Measurement of α with 18O3+ beam

No need of electron suppression voltage!

HMR Measurement with 18O3+


