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The way to PSI -  2600 km  
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Paul Scherrer  Institute  

SLS: g 

600 MeV p cyclotron 

p beam current: 2.2 mA  

1.3 MW: m, p 

SINQ: n 

Proton cyclotron for 

medical application: p 

SwissFEL: g 

 UCN: n 
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Neutron production via proton spallation on lead  

UCN Source 

Proton Accelerator 

590 MeV Cyclotron 

2.2 mA beam current  

2.4 mA regular test operation days 

nEDM  

installed 

2 experimental areas / 3 beamlines 

kicker to UCN 
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Sketch of the PSI UCN s ource 

pulsed 
1.3 MW p - beam 
590 MeV, 2.2 mA,  
1% duty cycle  

spallation target (Pb/Zr)  
(~ 8 neutrons/proton)  

heavy water moderator  
Ÿ thermal neutrons  
3.6m 3 D2O cold UCN - converter  

~30 dm 3 solid D 2 at 5 K  

tank 

7
 m

 

DLC coated  
UCN storage vessel  
height  2.5 m, ~ 2 m 3 

 

UCN guides towards  
experimental areas  
8.6m(S) / 6.9m(W)  

SV- shutter  

cryo - pump 
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The lead spallation target  

756 

Zr/Pb 

Canneloni 

length = 390 cm     weigth = 2000 kg    cooling = 10 kg D2O / sec 

Pb Fe 
AlMg3 Container Steel 

shielding 

Beam window 

Target array 

Pb structure 

p 
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Gold foil activation measurement  

Activity (kBq)  

6m 
height  
profile  

calibrated g-measurement at radio -analytic laboratory of PSI   
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Comparison of MCNPX simulation  
and gold measurement  

Monte Carlo Simulation and measurement agree at beam height better than 20%  
MCNPX calculations  

Simulation  
(factor 2)  

 

 ~factor 2 lower cold neutron flux in comparison to early design  
 

Position (cm) 
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Beam operation scheme  

800s  
8s 

1% duty cycle  

full proton beam up to 2.4 mA  

- tested operation of pulses from 7ms, 50ms to 8s  
- beam currents from 100 to 2400 mA 
 
- continuous mode operation possible (split beam) with beam current  <20 mA  
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Beam operation scheme  

800s  
8s 

1% duty cycle  

full proton beam up to 2.4 mA  

tested operation of pulses from 7ms, 50ms to 8s  
and beam currents from 100 to 2400 mA 
 
continuous mode operation possible with beam current  <20 mA  
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- D2O purity checked (Jan 2012) ï as clean as expected 

Heavy water system for  
neutron moderation and target cooling  

delay column 
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UCN Tank  
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UCN storage volume  

1 m 

DLC coating vertical  
UCN guide  
 
2 - 6 mm 
thick  
ultrapure Al  
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Installation of the storage volume unit  
and the deuterium unit  

fall 2010  

10 tons   
steel  

vertical UCN guide  
 
2 - 6 mm thick  
ultrapure Al  

thermal  
shield 70K 
(surrounding the 
storage volume)  

~5m 

B¹?<15mm 

main shutter  

cryo pump 


