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Motivation

uw+d->v+n+n
Measure rate A4 in pd(Tl) atom to < 1.5 %

MuSun proposed 6=1.2% |— —
Cargnelli 1989 — =
Bardin 1966 — =
Bertin 1973 — _—
Wang 1965 =
Adam 2012, full EFT |— —e—
Marcucci 2012, full EFT — -
Marcucci 2011, hEFT — o
Ricci 2009, SNPA, hEFT — ——
Chen 2005, pionless EFT |— S mm—
Ando 2002, hEFT — o
Adam 1990, SNPA | — —e—
Doi 1990, SNPA — .
Tatara199[],SNPA—l .
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EFT - Effective Field Theory
SNPA -potential model calculation
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@ Llenb n MmoTuBaumsa sKkCcnepmuMeHTa

ConocTaBmMB U3MEPEHHYIO CKOPOCTb p-3axBaTa C BblUUC/IEHHON paMkax EFT, MOXHO
6yneT onpeaennTb NapaMeTpbl TEOPUK, YTO B CBOK o4epenb NO3BOSIUT BbIYUCAUTD
C BbICOKOW TOYHOCTbIO CeveHUs pyHAaMeHTaIbHbIX aCTPOPU3NUYECKNUX peaKkLnii:

p+p—od+e +v,

AnepHas peakumst CMHTEe3a ABYX MPOTOHOB UAET Ha CoJiHUE U ABASETCA OCHOBHbIM
MCTOYHMKOM COJSTHEYHOW SHEPIUU N SNTEKTPOHHbIX HEATPUHO.

v.+d >e +p+p

v +d >v+p+n

Peakunmn ncnonb3yrTca ANna perncrpaumm noTokos HeVITpMHO B HEVITpMHHbIX IKCNEPpMMEHTAX.
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@ Deuterium conditions

Temperature

~30 K for muon-catalysed dd-fusion supression

Pressure

~5 bar. Pressure and temperature regime resulted in
density 5% of liquid hydrogen (~50 bar at room temperature) for

larger event rate.

Purity
<1 ppb of chemical purity
~ 10 ppm of isotopic purity
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@ Experiment strategy
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@ Cryo_TPC Kak akTuBHasa MULLEHb
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New experimental position
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(#SC muon rate  pSC electron  Stopping fraction
with kicker (kHz)  rate (kHz) in the TPC
23.3 3.5 48.0 %
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@ OcTaHoBKa MiooHa B Cryo TPC
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@ Gas Purity

Rare impurity capture: pd+Z->d+uZ > (Z-1)*+v
MuCap achieved: ~ 10 ppb purity and 0.1 ppb purity monitoring

MuSun needs: ~ 1 ppb purity or 0.5 ppb purity monitoring
a Circulating Hydrogen Ultrahigh 0 Particle detection in TPC
Purification System (CHUPS)
US CRDF 2002, 2005 L . .
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Nuel. Instrum. Meth., A578:485-497, 2007.
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@ Commissioning of CHUPS
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@ MpunnunaHue 3n1eKTPOHOB K Knucnopoay

Slope S energy
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@ CuncrtemMa oxnaxxaeHus

| Cold head power and neon pressure |
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@ YcTaHOBKa Ha ny4yke i = |
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@ OTaeneHne uUsnkKu BbICOKUX SHEPTrUmn

Brknaa MUA®
YctaHoBKa "KpunoreHHasa epemsanpoekymoHHasa kamepa (CryoTPC)",
cUcTeMa oxJlaXaAeHUs Kamepesl,
cUcTEMa XMMUYECKON OUYUCTKU pabouero rasa,
cucTeMa M30TOMHOM O4YUCTKKN paboyero rasa,
CUCTEMA aHann3a XMMMUYECKOU U M30TOMHOW YMUCTOThI rasa,
npeaycunnTenn n walnnepsl,
cucrtema SlowControl.

Mnanbl 2013-ro B MNAO®

Co3gaHune cucteMbl KannmbpoBKKM XpoMaTorpada Ha ypoOBHE npuMecemn
<1 ppb
Co3gaHume cUCTeMbl aBTOMATUYECKON NoAauYNM XXUAKOro a3oTa B 3/1€eMEHTbl CUCTEMDbI
Co3gaHune Kpuo npegycunntenen
Co3pgaHne KpuoreHHoOro akpaHa ans TPC

MNnanbl 2013 B PSI

N30ToNHas ounctka gentepus
MoakntoyveHne K cncteMe 6/10Ka HaKoNEHUS NpUMecen ANns nocneayruwero aHaansa
Cbopka BCeN CUCTEMBI
[MpoBeaeHue ceaHca Ha Ny4yke MIOOHOB
CeHTa6pb-Aekabpb 2013
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