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Scheme muon catalyzed fusion in D2
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Experimental setup (MuSun)
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Cryogenic time projection chamber (31K, 5bar)
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Muon stop reconstruction
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Second signal on stop pad.   He3



Scheme muon catalyzed fusion in D2
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Scheme muon catalyzed fusion in D2
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Rp(E=14.64MeV ) = 19sm

R↵(E=3.66MeV ) = 1.7mm
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Scheme muon catalyzed fusion in D2

ddµ!d+3 He(0.82MeV )!4He(3.66MeV ) + p(14.64MeV )



μ
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Event selection. Muon

Fiducial volume cut 
Stop-1:        
Stop:         first signal

StopStop-1

E0

E1

SE = E0 + 2E1

1.6MeV < SE < 2.2MeV



μ
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Event selection. Second signal on stop pad

Fiducial volume cut 
Stop-1:        
Stop:         first signal 
                  second signalStopStop-1

E0

E1

Es

d+3 He!4He(3.66MeV ) + p(14.64MeV )
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Event selection. Second signal on stop pad
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Event selection. Second signal on stop pad

(0� 0.82MeV )

(1.7� 6.6MeV )
(12.6� 17.4MeV )MC

MeV MeV

d+3 He!4He(3.66MeV ) + p(14.64MeV )

keV
2000 2500 3000 3500 4000 4500 5000

C
ou
nt
s

1

10

210

310 Ea

⍺ source (E=5.5MeV) 
                      

Es > 1.2MeV

⍺ source

3He



μ
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Event selection. Proton

Fiducial volume cut 
Stop-1:        
Stop:         first signal 
                  second signalStopStop-1

E0

E1

p

Es

1 pad after Stop:        
2 pad after Stop:

Ep1

Ep2
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(85%) 

(15%) 

Event selection. 
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Run8 
μ

p

SE

Ep1

Ep2
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hE_BigSecondSig
Entries  524
Mean     2097
RMS     756.3
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hE_BigSecondSig
Entries  524
Mean     2097
RMS     756.3

E_BigSecondSig

Run 8. Fusion in the fly 

Es

340 events



Sources of background
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Sources of background
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Breakup

!! electron in ePCs and eSC



Sources of background
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Sources of background. Neutrons.

Ep1

Ep2

t+p

n

20% of events are from n
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Ep1, Ep2 < 1MeV

Proton track. 

1 pad after Stop:        
2 pad after Stop:

Ep1

Ep2

5% of events are from n

340 events                              180 fusion in the fly



Scheme muon catalyzed fusion in D2 + He. Run9
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3
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⍺ source

3He

Search for muon catalyzed           fusion 

⍺(E=3.66MeV)

run N(3He) N(4He)
Run8(D2) 1.28E+07 340

Run9(D2+3He) 3.34E+05 10

d3He

Es⇠2.5MeV

�f < 7·104s�1
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Conclusions 

dµ+3 He![(3Hedµ)e]+ + e�

3Hedµ!4He(3.66MeV ) + p(14.64MeV ) + µ

Unique opportunity to use MuSun setup and data: 
       to see the fusion in the fly for  

       to estimate as background for

3He

Agreement with previous result of PNPI group 

Proposal for new measurement with precision ~20%
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Thank you! 
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