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Sullivan (1997: design)

Today 2.8 kW average limit / 1.25x1013 pps / 1.4 GeV



Sullivan (1997: design)



Report from 2006 (SC/RP)



MEDICIS Safety file 2016 (sent to the authorities)



Operational radiation protection

• Problem of stray radiations 
• emergency exit on route Democrite

• shielding weaknesses in the hall

• Stray radiation levels can be considered proportional to the beam 
intensity

• Radiation monitor alarm levels are derived from the area 
classification (cannot be increased)

• Gate monitor issues reported in 2006: seems not to be a problem in 
the last years (but it will be further checked)



Stray radiation route Democrite (uSv/h)

Route Democrite (public)

Dose monitor (GPS:blue / HRS Green)

Monitor about one meter inside the primary area (correlation with 
measurement outside for the alarm levels definition)



In the hall:
nSv/h per uA on target



Environmental impact

• “Annual accounting”: sensitive to the integrated number of protons 
rather than instantaneous beam intensity

• ISOLDE is one facility on the Meyrin

• ISOLDE is the closest to the reference group

• Skyshine radiations and short lived radionuclides from air activation 
must be taken into account 

• HRS is more penalizing for skyshine radiations (shielding weakness on 
top of the dump)



Environmental impact: Run 2012 (1.3x1020 POT)

Site/Facility Station Release (m
3
) Short Lived (Bq) 

7
Be (Bq) Alpha (Bq) Beta (Bq) Tritium (Bq) Dose (Sv) 

Meyrin  9.97E+08 5.22E+13 1.44E+09 6.16E+05 5.08E+07 9.32E+10 8.47 

ISOLDE PMV170 7.9E+07 1.16E+13 6.74E+06 6.16E+05 5.47E+05 1.05E+10 3.86 

PS Main Ring PMV174 2.8E+08 2.56E+13 9.39E+08 < DL 3.32E+07 9.00E+09 3.06 

n-TOF PMV171 5.0E+06 6.86E+12 < DL < DL 1.42E+04 3.45E+09 0.68 

TT10 Injection West PMV11 2.9E+08 4.53E+12 2.11E+08 < DL 8.73E+06 1.39E+10 0.41 

PS BOOSTER PMV175 2.7E+08 3.04E+12 2.79E+08 < DL 8.30E+06 1.24E+09 0.25 

TT70 Transfer PS-SPS PMV173 6.1E+07 5.19E+11 2.51E+04 < DL < DL 5.51E+10 0.17 

HIRADMAT PMV70 7.1E+06 1.15E+10 4.24E+03 < DL < DL < DL 0.02 

Prévessin  4.68E+08 5.73E+12 8.34E+06 < DL 4.41E+05 1.17E+10 3.19 

TT20 Extraction North PMV801 3.24E+07 4.68E+12 8.11E+06 < DL 3.89E+05 4.16E+09 3.06 

SPS Main Ring BA3 PMV31 4.11E+08 9.20E+11 3.11E+04 < DL < DL 7.55E+09 0.13 

TDC2/TCC2 PMV802 1.85E+08 4.23E+09 5.00E+04 < DL 9.67E+03 < DL 0.00 

SPS-4  1.19E+08 1.24E+12 < DL < DL < DL 8.91E+08 0.52 

SPS-LHC TI8 PMV400 6.58E+07 1.22E+12 < DL < DL < DL 8.70E+08 0.45 

CNGS PMV43 3.82E+08 2.27E+10 < DL < DL < DL 2.13E+07 0.07 

SPS-5 PMV51 5.46E+08 2.37E+12 4.78E+05 < DL 9.03E+03 7.63E+09 0.41 

LHC-3 PMV903 6.18E+08 2.16E+11 < DL < DL < DL < DL 0.03 

LHC-5 PMV905 6.69E+08 5.29E+11 < DL < DL < DL < DL 0.22 

LHC-7 PMV907 9.97E+08 1.00E+13 8.84E+04 < DL < DL < DL 4.99 

Maximum Dose  
      

8.47 

 

+227 MBq of radioactive iodine from ISOLDE  < 0.2 µSv IEFC presentation (2013) F. Malacrida

Gas Scaling 2.0x1020 POT @ 1 GeV ~ 1.43x1020 POT @ 1.4 GeV 



Stray radiations



Stray radiations

IEFC presentation (2013) F. Malacrida



Preliminary Conclusions

• Hard limit of 2uA beam current was enforced in 2006 for operational 
reasons

• Any limit increase must be done within the current zonage (radiation 
monitor alarm levels) which could in some case be a problem at the 
emergency exit on route Democrite (GPS)

• The annual limit of 2.0x1020 POT was for a beam energy of 1 GeV (we 
should not consider it for 1.4 GeV)

• Increase of beam intensity may have an impact on cooling time necessary 
for intervention in case of technical problems

• Major modifications of beam parameters (Linac4/2 GeV…) should be the 
topic of a dedicated study and most likely be presented to the authorities


