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Motivation
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Sl0epHasi peakyusi cuHme3sa

d +3He — “‘He(3.66 MeV) + p(14.64 MeV), Q=18.3 MeV
npedcmaesisiem UHmMepec rno credyrowum npuYuHam :

1. 3epkanbHas peakyusi Mo OMHOWEHUIO K peakyuu si0epHo20
d+t — “He+n cunme3a (Q=17.6 MeV).
2. lMepcnekmueHbIU UCMOYHUK mepMosidepHoOU 3Hep2uU.

3. Mpouyecc nepeuy4yHO20 sI0ePHO20 CUHME3A JIe2KUX 3/IEMEeHMOo8
6@ paHHelU ecesieHHoU ( acmpoghu3uka).

Ansi ecex amux npoyeccoe 8aXXHO 3Hamb ceYeHue amou peakyuu
npu oYeHb HU3KUX 3Hepausix cmosikHoeeHus (E < 10keV).

3kcnepumeHmaanaﬂ cumyauus.

a) PNPI-PSI-TUM-UCLB collaboration (HD+’He(5.6%):
i (eff) < 6-104s
b) JINR-PSI-UIUC-INPT-UF collaboration (D,+*He(5%):
A (eff) ~ 5105 s
Pasnu4ue mexoy dsymsi akcrniepumeHmamu ~ 6 10 pa3s !!!




Scheme muon catalyzed fusion in D2
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Experimental setup (MuSun)




Cryogenic time projection chamber (31K, Sbar)
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Muon stop reconstruction

Y from drift time
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Fiducial volume cuts:
Ensure muon stops in gas
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Second signal on stop pad. He

rtg:n dp~d — *He +n+ p
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Scheme muon catalyzed fusion in D2
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Scheme muon catalyzed fusion in D2

I_BF
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Scheme muon catalyzed fusion 1n D2

ddp—d +3 He(0.82MeV)—2He(3.66MeV) + p(14.64MeV)
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Event selection. Muon

Fiducial volume cut
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Event selection. Second signal on stop pad

Fiducial volume cut

Stop-1:  E4

Stop: FEj first signal
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d+° He—*He(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
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Event selection. Proton

Fiducial volume cut
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Event selection.

(85%)

(15%)
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Run 8. Fusion 1n the fly
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Sources of background
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Sources of background
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Sources of background

% He (0.82 MeV)@ZAS MeV)
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] t 1.01 ~ 0.8 0.9
P 3.02 ~ 3 12.9
LTV




Sources of background
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Sources of background. Neutrons.

2 = §2] C
S 25— S 20—
Q ~ o Z
O - O —
- Epl 180 t+p
20— 16:_
B 14—
15— -
= 12—
B 10—
10— -
- 8
B 6
S -
- e
ol 1T T 21~
500 1000 1500 2000 2500 3000 3500 :
Ep1,keV 0 1||||||[||
500 1000 1500 2000 2500 3000 3500
Ep1"n", keV
2 - @ =
S 30— p2 S n
B 25—
25— -
B 20—
201 -
B 15—
15— -
- 10—
10_— -
B 5:_
5 -
: | | | | | 0— IIIIIIIIIIIIIII|I_L
| I | | | | | L 11
0 500 1000 1500 2000 2500 3000 3500 500 1000 1500 2000 2500 3000 E%SOK()GV

Ep2, keV

20% of events are from n 23



Proton track.
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Scheme muon catalyzed fusion 1n D2 +He. Run9
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Search for muon catalyzed

fusion

> 6
T
51
- o source
4 e
- -8
3
2
-3
1~ He
- ".T | | |
00 | | 1 | 2 | 3 1 5 | 1 | 6
keV

a(E=3.66MeV)

Run8(D2)

Run9(D2+3He)

1.28E+07
3.34E+05

Counts

10

1000

10

2000 3000 4000 5000 6000
Energy, keV

PNPI-PSI-TUM-UCLB collaboration (HD+°He(5.6%):
A (eff) < 6:104s"

A < 7-10%s7!
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Conclusions

Unique opportunity to use MuSun setup and data:
to see the fusion in the fly for 3He

to estimate as background for

dp +° He—[(°Hedp)e]™ + e~
SHedp—*He(3.66MeV) + p(14.64MeV) + p

Agreement with previous result of PNPI group

Proposal for new measurement with precision ~20%
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Thank you!
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Backup
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Obtain 15 keV energy resolution in the TPC

But observe long tail on the low energy side of *He
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TPC Fiducial Volume

Drift times between 2us and 12us (10mm and
61mm) are the fiducial volume Y-cut

This cut is much easier to TPC Clusters : Stop Y o
scan, since our resolution
IS better.
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CryoTPC tracking
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