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Motivation and Goal for aux. measurement

� Convincing proof of the internal consistency of the experiment by directly 
checking the underlying pµ and ppµ kinetics.
Really in situ constraint on λλλλop, so it affects lifetime <10ppm

� At the time of the proposal we were expecting that the TRIUMF
experiment would determine λλλλop to 0.3x10 4/s. 

� The situation is thus totally confused and not much  guidance available 
from the literature. 

� MuCap uses 1% of LH 2 density which, though not expected, 
might change λλλλop from the measured value(s) at LH 2
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pµµµµ+H2 →→→→ (ppµµµµ)+pe + e

(ppµµµµ)+pe +H2 →→→→ [(pp µµµµ)+p2e]    +H2
+ 1      λλλλop    

→→→→ [(pp µµµµ)+2p2e]+ +H 0.78 λλλλop 
→→→→ [(pp µµµµ)+e] + e  +H2

+ 0.66 λλλλop
rate LH 2 1013 s-1



Experiments
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Kinetics study

∆λ∆λ∆λ∆λe= 10 ppm ≈≈≈≈ ∆λ∆λ∆λ∆λn= 5 10-3

We need to measure ∆λ∆λ∆λ∆λn to ~3 10-3!
(At present ∆λn= 14 10-3)

time (us)

We should 
measure λλλλpp too

neutrons

electrons



Statistics and systematics

Statistics
• should be ok for 10 10 µ, µ, µ, µ, if BG small

Systematics
• accidental BG

� accept only n with no decay electron, 0.7 accidenta l suppression ?
� fit can start at t=0, but detectors further away th an Saclay, TRIUMF
� shielding difficult (tent)

• other BG (wall stops etc)
� much better than previous experiments

• Distortions due to n-det deadtime?

Depending on success, we will decide
• 8 detectors 2006 (3 in 2005)
• special high density run?

Technique
• start with classic PulseShape circuit (borrow more?)
• implement FADC once they are available



Demon detectors 
from Rene

NIM A 365 (1995) 446-461

~0.65 @ 
5.2MeV



Mounting structure and plan

Proposed installation

• dismount upper barrel

• n detectors upper barrel only

• inventor

-outer detector diameter: 216 mm 
-length of the detector: 500 mm 

+ 120 mm for base 
-diameter of the base: 110 mm 
-inner frame ring diameter: 218.6 mm 
for non strictly circular outer detector tube 

-length of the frame ring : 150 mm 
-thickness of the frame ring : 15 mm

Questions

• 10” or 12” bars ?

• 2 detectors per bar ok?

• symmetric arrangement?



Mounting structure




