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    Expected Radiation Level with  
            Dummy Septum 15 
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Ejection Region of the PS with the Dummy Septum in SS15 

  Dummy Septum Tank, Beam Screen Window and Blade – all locally shielded 

copper stainless steel 
concrete steel aluminum 
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 FLUKA Transport through SS15 – Single event displays 

a fraction of the primary beam interacts with the blade 
event1  
no interaction of a primary proton 

event2 
a primary proton interacts with blade 

  relative beam loss extracted by counting the protons entering the  
  vacuum chamber of MMU15  

due to interaction of primary protons 
 secondaries produced - hadronic 
and EM showers producing other 
charged particles, neutrons, photons 
with a wide range of energies  

protons   
neutron   
photons 
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 FLUKA Transport through SS15 – Single event display   

  Secondaries produced lead to an elevated dose in the tunnel 

protons   
neutron   
photons 

event2 
Primary proton interacts with blade 
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Expected Residual Amb. Dose-eq Rates with Dummy Septum 15,   
           due to primary beam interactions within SS15  

CORE beam: 0.06% loss 
(6×109 lost p/s) R
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SS15 
SS16 

SS15 
SS16 

example:  
cooling time 40 days 

40 days 40 days 

2dim projections of H*(10) in y-z plane at the beam level 

ISL beam: 0.47% loss 
(4.7×1010 lost p/s)  
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 FLUKA Transport through SS16 – Single event displays   

protons   
neutron   
photons 

event 1 
no interaction of a primary proton 

event2  
a primary proton interacts with blade 

SMH16, 
B=0.6 T 
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 FLUKA Transport through SS16 – Single event display   

  Secondaries produced lead to an elevated dose in the tunnel 

protons   
neutron   
photons 
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CORE beam: 0.1% loss 
(1×1010 lost p/s) 

SS15 
SS16 

SS15 
SS16 

example:  
cooling time 40 days 

40 days 40 days 

2dim projections of H*(10) in y-z plane at the beam level 

ISL beam: 0.24% loss 
(2.4×1010 lost p/s)  

Expected Residual Amb. Dose-eq Rates with Dummy Septum 15,   
           due to primary beam interactions within SS16  
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  CORE beam: 0.06% loss ISL beam: 0.47% loss  

R
esidaul A

m
b. D
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ate [μS

v/h] 

SS15 
SS16 

ISL beam: 0.24% loss    CORE beam: 0.1% loss 

H*(10) due to 
interactions within SS15   

H*(10) due to 
interactions within SS16   

example: 
cooling time  
40 days 

40 days 

40 days 

beam loss ~0.53% 

beam loss ~0.34% 

total absolute beam 
loss 0.9%; same as 
today  

SS16 

SS16 

Expected Residual Amb. Dose-eq Rates with Dummy Septum 15    

beam interactions in 
blades of SMH16 
reduced by 60% 
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Present Situation: SMH16 too radioactive with MTE15   

Measured 40 days after 
the end of the MTE 
operation (M.Widorski) Residual Amb. Dose-eq 

Rates after cooling time  
of 40 days 1-5 mSv/h in  
the region of SMH16 

Simulated H*(10) along the measured points in the region of SS16 for the present situation 

External to the PS ring 
Internal to the PS ring 

assumption:  
pencil beam, 
1% beam loss 
(1011 p/s)  
in SMH16 
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 Expected Total Radiation Field and Residual Activation along  
                      SMH16 with Dummy Septum 15   

along blue line (beam level, at 10 cm distance) 

 Reduction of radiation field and the 
resulting activation associated with MTE 
operation by a factor of 5 -10 in the 
whole environment of SMH16  

How does this compare to the radiation 
level due to CT operations? 

along green line (beam level, at 10 cm distance)  

Installation of Dummy Septum 15 
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Radiation Survey along the PS ring after the end CT operation  

Measured Amb.Residual Dose-eq Rates 
after cooling time of 2 weeks 
(08/12/2011; G. Dumont) 1-2.6 mSv/h 
downstream and upstream of the SMH16  
 
(inner side of machine, beam level at 40 
cm distance) 
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Radiation Survey along the PS ring after the end of CT operation  

Measured Residual Dose-eq Rates after 
cooling time of 32 hours (17/11/2011;  
G. Dumont) 1.5-4 mSv/h downstream 
and upstream of the SMH16  
 
(inner side of machine, beam level at 40 
cm distance) 
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Installation of Dummy Septum 15 
 
Radiation field and resulting  
    activation associated with    
    future MTE operation lower  
    by a factor of 3 than present  
    CT operation in the whole     
    environment of SMH16  

 Expected Total H*(10) along SMH16 with Dummy Septum 15   

Comparison to measured data 
after the end of CT operations  
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Open questions 

simulated dose with realistic beam (w1*ISL+w2*CORE) lower  
by a factor of 1.6 than the data.  

 Dose reduction for future MTE operation relative to CT operation still factor of 2  

for the present scenario of 1% beam loss in the region of SS16:  

    Further improvements of the shadowing efficiency possible? 

(I) 

(II) 
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