
Neutron	  Gun	  Set-‐up	  

Work	  in	  progress	  



Neutron	  gun	  geometry-‐1	  

•  HV	  fixed	  to	  40	  KV,	  

API 120 Neutron Generator

● API = Associated Particle Imaging
● Detecting 3-He gives neutron timing
and direction  

● 15 kg, 50 W, 3” neutron tube (pictured 
scintillator tube much longer than ours) 
● CW neutron beam
● Desired rate 1e2-1e4 total n/sec
● 60o angular cone
● Allows detailed measurement of veto eff
for various neutron incidence kinematics



Neutron	  Energy	  (E3)	  vs	  3He	  angle	  (θ4)	  

•  Tagged	  neutron	  in	  the	  range	  of	  3He	  recoil	  angle	  b/w	  	  90	  and	  150	  
degrees	  

•  Assume	  120	  degree	  in	  the	  following	  
	  



Neutron	  gun	  geometry-‐2	  

Different	  geometry?	  60°	  to	  120°???	  (2.5	  MeV	  
neutron	  energy	  at	  90°	  vs	  2.6	  MeV	  at	  150°)	  
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Geometry	  (parallel	  recoil)	  
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Geometry	  (transverse	  recoil	  -‐	  1)	  
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Geometry	  (transverse	  recoil	  -‐	  2)	  
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40Ar	  recoil	  T	  vs	  40Ar	  recoil	  angle	  

•  sd	  

~130	  KeV	  recoil	  



To	  be	  con\nued	  

•  Will	  focalize	  on	  the	  neutron	  gun	  set-‐up	  
•  Calculate	  needed	  angles	  in	  lab	  frame	  for	  
different	  possible	  geometry	  of	  the	  gun	  to	  TPC	  
geometry	  to	  see	  how	  to	  be^er	  cover	  the	  
interes\ng	  region	  in	  transverse	  and	  parallel	  
recoil	  with	  the	  limited	  number	  of	  neutron	  
detector	  at	  hand	  

•  A	  simple	  simula\on	  would	  help	  a	  lot	  


