




























Protons in linac: 15 Dec. 2004  
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Neutrons in 2-D Detector:  
15 Dec. 2004  



Target Moderator Reflector  
(TMR)  



Target Moderator Reflector  
(TMR)  



Reflector Thermalization  
(10-100meV)  



Design Geometry As Built Geometry



LENS Floor Plan - T  oday 
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He3 “Pancake” Detector 

(k=4.6(2)x10-4 /A) Activation Foil 

Neutrons 

Collimator 

Moderator Intensity  
Measurement 



Empty Moderator Spectrum  

Detector at 5.7 m 
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NRE  RP Dosimetry  

Nickel Foil read on Ge(Li) detector 
Sulfur Pellet read on thin scintillator  and evaluated by SANDIA 
Transistor Gain Damage evaluated by CRANE NSWC 
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Fast Neutron Measurements  

Ni foil 

Silicon 
Damage 





Neutronics: Moderator thickness  



Methane Thickness (MCNP)  



Cryogenics 

Cryogenic vacuum insert 

Cryogenic “gallery” 



Cryostat insertion  



Moderator Assembly  

Water 
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Moderator Cryogenic Tests  

Dec. 2004 
T4 T3 P(W) 

0.0 
T4 (K) 
4.9 

T3(K) 
3.8 

1.0 7.3 5.9 
2.0* 8.9 7.2 
3.0 10.2 8.3 
4.0 11.3 9.1 
5.0 12.3 10.0 

* Estimated thermal load at 30kW 



first methane cooldown - 06Apr05 
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Spectral Temperature vs. Moderat  or  
Temperature (CH4) 



Spectra Captured every 10 Minutes  

5-point low-pass 
filter applied 
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Counts in 6-10 Angstrom Range vs  .  
Moderator Temperat  ure 



Emission Time Experiment 
Equipment  



Emission Time  
NIM A239 (1985) 536-544 Ikeda-Carpenter  



Emission Time – 4 K Moderat  or 

50 us Proton Pulse150 us Proton Pulse 







150 us proton pulse150 us proton pulse

Decay time 
Simulated: 320 us 
Measured: 360 us 

1s  t Order Compared to MCNP  



Methane Phase I-II Transit  ion 



Methane-Argon Moderator: Excitation Spectrum  

Prager et. al., J. Chem. Phys. Vol. 95, 
569-575 (1991) 



Calculated Cross Sect  ion of  
Methane in Phase II 

From Grieger, J. Chem. 
Phys. 109, 3161 (1998). 



Phase II Phase II xsxs and Excitationsand Excitations 

Greiger: J. Chem. Phys. Vol. 109, 3164 





Moderator Thickness Study 

2.0 cm Thick1.0 Cm Thick 
Cryogenics Cavity (proposed change(present configuration) 

included in study) 



Methane Thickness  



Cryogenics 

Cryogenic vacuum insert 

Cryogenic “gallery” 



Coupling Changes 

Design Geometry As Built Geometry 



250 Target-Moderator Water Gap 
Beam Right Vacuum Vessel Void 
Below Cavity Gap 
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Possible neutronic improvement  s 
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