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Example: photon dose rate measurement around ESRF storage ring 
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Ionization chambers 

Radiation monitors 
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Proportional counter 

Radiation monitors 
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Geiger - Müller counter 

Radiation monitors 
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Neutron monitors 

Example: neutron spectrum around the 1.7 GeV BESSY storage ring (Courtesy 

of Klaus Ott) 

Radiation monitors 
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Moderated neutron monitors 

Neutron response enhancement using lead-shell in moderator type counters 

Berthold 

LB-6411 

Radiation monitors 
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Thermal neutrons: OK 

Epithermal neutrons: not important 

0.1 – 10 MeV: OK 

Under-read > 10 MeV 

Energy response of SDD100 vials (dichlorodifluoromethane) 

Superheated emulsions 

Radiation monitors 
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Superheated emulsions 

effect of lead moderator 

Radiation monitors 
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Acoustic bubble counting 

 

Model ABC1260 

Framework Scientific 

www.framesci.com 

Superheated emulsions 

Radiation monitors 
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Spectrometer 

Gamma (X-ray) 

Gamma (X-ray) 

Gamma (X-ray) 

Neutrons 

Radiation monitors 
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COMPANY MODEL ENERGY RANGE DETECTION RANGE 

THERMO SmartION Mini 2100S >10keV 0-500mSv/h 

FLUKE Victoreen 451P >25keV <50mSv/h 

THERMO FH40 G-L10 >30keV 10nSv/h - 100mSv/h 

THERMO FHZ 672 E-10: 48 keV - 4.4 MeV 1nSv/h - 100mSv/h 

THERMO RadEye PRD 30 keV – 1.3 MeV 0.01 μSv/h – 250 μSv/h 

THERMO FHT 752 SH 0.01 - 100,000 cps 

THERMO RadEye N >0.005 cps 

Radiation monitors 
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    FHT192 FHT 762 Wendi-2 EPD 

0 Manufacturer Thermo Electron GmbH Thermo Electron GmbH Thermo Electron GmbH 

1 Particle Photons Neutrons Photons 

2 Energy range 30 keV– 7 MeV 25 meV–5 GeV 15 keV–10 MeV 

3 Measuring range 100 nSv/h–1 Sv/h 1 nSv/h – 100 mSv/h Resol. 1 mSv/h: 

<0.5 Sv/h – 4 Sv/h             

Resol. 1 Sv/h: 

4–50 Sv/h 

4 Energy response Calibration factor resp. Cs-137: 

For low dose rate: 

0.01-0.02 (μSv/h)/cps 

For high dose rate: 

1.9 - 2.2 (μSv/h)/cps 

Calibration Factor: 

 

1.14 (μSv/h)/cps 

Ref. Cs-137                       
±30% from 17keV to 6MeV                               

±50% from 6MeV to 15Mev 

5 Quantity Hp(10) Hp(10) Hp(10) 

8 Type Active Ionization chamber Active Proportional counter Active semiconductor dosimeter 

9 Sensitive material Inert gas (7 bar) He-3 (2 bar) + polyethylene 

moderator 

Silicon diode detectors 

10 Dead Time Dead Time for high dose rate: 6-

7 μs 
Dead Time: 1.8 μs -- 

• Active radiation detectors: 

Radiation monitors 
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TR01GN: Tunnel Detector – Septum Magnet & Kickers 

Radiation monitors 
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TR01GN: Tunnel Detector – Septum Magnet & Kickers 

Radiation monitors 
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TR07N TR09N 

TR07N 

EH33GN 
TR06G 

TR03GN 

• Radiation Monitors Network reinforced by movables monitors 

Experimental Hall 

1. Engineering solution 
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1. Engineering solution 
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Gamma dose rate due to the Cu scrapper scans 

26-Sep-2008 

SCRAPER SCANS 

Charge/pulse: 4nC/pulso 

Energy: 109MeV 

Frequency: 1Hz 

1.4 µSv/h 

RMN: Cu SCRAPPER DATA 

1. Engineering solution 



23 / 29 Radiation Safety - JUAS 2014,  X. Queralt  

Scraper scans 

One klystron trip 

D2 

D1 

T1 

RMN: LOCAL SHIELDING EFFECT 

1. Engineering solution 
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Max. charge: 4nC/pulse 

Max. energy: 109MeV 

Frequency: 1Hz 

Total accumulated dose (maximum values): 

1. Engineering solution 
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 Integrated dose measured at the shield wall next to: BL16 & 

BL18 & BL20 

51.7 µSv 

26.5 µSv 

9.8 µSv 

12th March ‘11 

Stored beam: 0.2 mA 

EH16G 

EH18G 

ZONA CONTROLADA

RIESGO DE IRRADIACIÓN EXTERNA

ZONA CONTROLADA

RIESGO DE IRRADIACIÓN EXTERNA

ZONA VIGILADA

RIESGO DE IRRADIACIÓN EXTERNA

ZONA VIGILADA

RIESGO DE IRRADIACIÓN EXTERNA

Integrated over 4 hours period 

1. Engineering solution 
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RADMON next to (integrated dose): 

BL16 & TR03 (next to BL16) & BL27 & TR01 (next to BL27)  

2.5 µSv 

1st: 100 mA 30th: 50 mA 

Stored beam: 100 mA 

EH33GN 

EH16G EH27G 

TR03GN 

1. Engineering solution 
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 RADMON next to (gamma dose rate): 

  BL16 & TR03 (next to BL16) & BL27 TR01 (next to BL27)  

50 µSv/h 

5 µSv/h 

20:25 22:00 14:00 

EH16G 

EH27G 

TR03GN 

1. Engineering solution 
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Many Thanks for your attention! 


