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�� HRS (High Resolution Separator)HRS (High Resolution Separator)
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ISOLDE facility, geometry ISOLDE facility, geometry 
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SimulationSimulation

� Bias 

� ON/OFF

� Selected bias direction

� Proton beam characteristics
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� Proton beam characteristics

� Energy: 1.4 GeV and 2 GeV

� Normalization to 1 µA  (6.24e12 protons/second)



Simulations, HRS Simulations, HRS 
Tungsten convertor + Tantalum target Tungsten convertor + Tantalum target 

Neutron flux, plane z ( -10cm : +10cm )

Bias OFF
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Bias ON



Simulations, HRS Simulations, HRS 
Tungsten convertor + Tantalum target Tungsten convertor + Tantalum target 
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Neutron flux, plane z ( -400cm : +400cm )
Neutron flux, plane z ( -400cm : +400cm ) Bias region



Dose rate, HRSDose rate, HRS
Parking areaParking area

No target case. Direct impact of the beam on the beam dump
The worst scenario from the radioprotection point of view  

HRS target

HRS beam dump
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Parking area

Earth, beam dump 
shielding  

Concrete wall

-20          -10              0              10              20

-
2

0
  

  
  

  
  

-
1

0
  

  
  

  
  

  
  

0
  

  
  

  
  

  
 1

0
  

  
  

  
  

  
 2

0

Y

X



Dose rate, HRSDose rate, HRS
Parking areaParking area
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Dose rate, GPSDose rate, GPS
Gas storageGas storage

GPS target

GPS beam dump
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Gas storage 

UC and Ta target cases. 

The scenario for the most 

used targets
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Dose rate, GPSDose rate, GPS
Gas storageGas storage

Tantalum target

1.4 GeV proton beam  
Dose-EQ (µSv/h/µA), Plane Z

ISOLDE Workshop and Users meeting 2010 
UC target

Gas storage 



Neutron production rate, GPSNeutron production rate, GPS

1.4 GeV proton beam  
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OnOn--going work going work 

�� Comparison of simulation results with measurementsComparison of simulation results with measurements

�� Simulation of the critical parts of the installation.Simulation of the critical parts of the installation.
Evaluation of possible impact of upgrade on existing Evaluation of possible impact of upgrade on existing 
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Evaluation of possible impact of upgrade on existing Evaluation of possible impact of upgrade on existing 
shielding  shielding  

�� Activation calculation of the shieldingActivation calculation of the shielding--soil and air soil and air 
inside installation.      inside installation.      



Conclusions Conclusions 

�� TheThe GPSGPS areaarea needsneeds moremore attentionattention fromfrom thethe radiationradiation
protectionprotection pointpoint ofof viewview takingtaking intointo accountaccount upcomingupcoming
upgradeupgrade ofof thethe installationinstallation.. TheThe dosedose raterate ofof thethe adjunctiveadjunctive
andand supplysupply areasareas dependsdepends onon thethe type(material)type(material) ofof thethe
targettarget inin useuse..
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andand supplysupply areasareas dependsdepends onon thethe type(material)type(material) ofof thethe
targettarget inin useuse..

�� HRSHRS areaarea representrepresent sufficientsufficient beambeam dumpdump shieldingshielding whichwhich
isis adequateadequate toto supportsupport increasingincreasing powerpower ofof thethe beambeam duedue
upgradeupgrade..

�� SomeSome partpart ofof thethe installationinstallation (shielding(shielding betweenbetween activeactive
zonezone andand experimentalexperimental area)area) needneed toto bebe revisedrevised withwith moremore
precisionprecision duedue possiblepossible radiationradiation leaksleaks



Thank youThank you
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ProtProton flux, GPSon flux, GPS
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