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@ MoTuBauusa skcnepuMmeHta MUSun

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 — .
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EFT - Effective Field Theory
SNPA -potential model calculation
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@ Llenb n MoTnBaLMUsa sKCNepuMeHTa

nd-capture COnocTaBMB  U3MEpPEHHYI0  CKOpOCTb  p-3axBaTa C
BbluncrieHHon pamkax EFT, MoxHO 6ypetr onpepenutb
napameTpbl Teopuu, 4YTO B CBOK oO4epeab MNO3BOAUT
BbIYNCNTD C BbICOKOW TOYHOCTbIO ceyeHums
dyHOaMeHTanbHbIX acTpodm3nNYEeCKnX peakumi:

p+p—o>d+e +v,

ApnepHaa peakuusa CMHTE3a ABYX NPOTOHOB MAET Ha
ConHue n aBnseTcd OCHOBHbIM UCTOYHMKOM COJSTHEYHOM
3HEprnm n 3NeKTPOHHbIX HENTPUHO.

pp-fusion

Peakumn UCNOMb3YOTCA AN PEFUCTPaUnmM NOTOKOB HEMTPUHO B HEUTPUHHbBIX SKCMEPUMEHTaX.

v +d >v+p+n
v,+d >e +p+p
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@ MeToanKa U3MepeHns CKOpoCTM 3axBaTa MIOOHaA
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@ Cryo_TPC Kak akTuBHasa MULLEHb
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@ PacyeTHble 3aBUCUMOCTU
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[MpoBOAKa MyyKa K 3KCNEPUMEHTANIbHOW YCTAaHOBKE

Muon Horizontal 42 MeV/c
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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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@ JHepreTuyeckue pacnpeaeneHmsa curdanos B CryoTPC
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@ Peructpauus npumecen, kanmbpoBka Ha 2 ppm a30Ta

44— N2 doped runs 71642-71991, 37K, 6.2bar.
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@ Peructpauua npumecen, 20 ppb a3oTa

Oxoso 20 ppb azora
KpacHspiit ciektp — 6e3 37eKTpoHa (pEeKOMIT+CUHTE?):
He3 energy (area), no electron - [Ipoun3oren 3axBar TSHKEIOU MPUMECHIO

- DnekTpoH He nomnai B nerexrop (30%)

CuHul CIeKTp — ObLT AJIEKTPOH (CUHTE3)

10*

CriekTpbl HOPMUPOBaHbI Ha MUK He

[epsoiii muk - 3He (cunres),
Bropoii nuK - 3axBar MiooHa *He

10

II)’BCTBI/ITe.]'IbHOCTb MeTOodAa

O6mas craructuka 101° ocTtaHOBOK MIOOHOB
Bceex peructpupyembix siaep oraaun - 5000 ppm Ha ouH MIOOH IIpH 2 PpM a3ota
2.5 ppm perucTpupyeMbIX sep OTIady Ha OJMH MIOOH rpu 1 ppb azora
B namem oxue (100-200 keV) npumepso B 4 pa3 menbiie (25%).
Haru Beixoz1 peructpupyembix siiep otaauu B okHe 100-200 keV
600 ppb Ha oguH MIOOH
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@ XpomMmaTorpapus
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@ KoHueHTpauus aszoTa npu pabouunx ycnoeuax 31+£0.3K, 5.1 bar

Nitrogen concenration vs integrated run number
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XpomaTtorpaduyeckKkme namepeHns Ha 3TOM Xe
BpeMeHHOM npomMexyTke gaanu 204 ppb

HaBneHue HacbILWEHHbIX NapoB a3oTa
(onpepensieTcsa Temnepatypon) = 22110 ppb
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@ CuncrtemMa oxnaxxaeHus

| Cold head power and neon pressure |
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@ HoBble aneMeHThbl CryoTPC

NMagoBasa NNOCKOCTbL C cepebpaHbIMMU
nagamu

KaTogHas nnockocTb U3 cepedpsaHoOMn
¢donbru
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MHUA aBTOMaTM4YeCcKoMn noJadu asora
B CHUPS u KpnoreHHble
npeaycunuTenu
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HonBbi 6N1OK cucTteMmbl HEOHOBOM
TensioBou TPyOb!




@ KpuoreHHble npeaycunmTenm

o000

AHepreTuyeckoe paspeweHue 25 kV (npotus 40 kV
B npeAblayLlemM 3KCrnepumMeHTe)
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@ HoBad cucteMa nogaepXxKu Kamepsl
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@ KoMmnpeccopbl CHUPS

25.12.2013 A. Bacunbes 21



—

@ CHUPS u 6noku ueonutoB
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@ YcTaHOBKa Ha ny4ke /4= |
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@ Nyénukauum 2013

P.Kammel et al. Muon capture: status and prospects. 3rd Workshop on the Physics
of Fundamental Symmetries and Interactions (PSI2013), Sept. 9-12, 2013, Paul
Scherrer Institute, Switzerland.

M.Murray et al. Muon capture on the deuteron: The MuSun experiment. 3rd
Workshop on the Physics of Fundamental Symmetries and Interactions (PSI2013),
Sept. 9-12, 2013, Paul Scherrer Institute, Switzerland.

Measurements of Muon Capture on the Proton to 1% Precision an determination of
Pseudoscalar Coupling gp.
Phy. Rev. Lett. 110, 012504 (2013).
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@ OToeneHne GuU3nKn BbICOKUX SHEPTUNA

Mnanbl 2013-ro B MUAD
Co3pgaHune cuctembl KanmbpoBkK xpoMaTorpada Ha ypoBHeE npuMecen
<1 ppb
Co3gaHue cUCTeMbl aBTOMATUYECKOW NoAayn XMAKOro a3oTa B 3/1EMEHTbl CUCTEMbI
Co3naHue Kpuo npegycunurenemn
Co3paHune kpuoreHHoro skpaHa gng TPC

Mnanbl 2013 B PSI
M30TONHas o4nCTKa aentepus
Moaknt4yeHmne K cncteme 6a1oKa HaKonJeHUS NpuMecen Ang nocneayrwero aHanmsa
C6opka BCen CUCTEMbI
MpoBeaeHmne ceaHca Ha Nyyke MIOOHOB
CeHTa6pb-Lekabpb 2013

MNnadbl 2014-ro
MoarotoBka u npoBeaeHue paboyero ceaHca nNo Habopy ctatuctukn 1010 octaHoBOK
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@ 3aKrnyeHue

B 2013-m roay

-HabpaHo 0.4:1010 cobbiTuin
-OTpaboTaHa xpoMaTorpaduyeckas MeToamka UaMepeHuns aTtMocdepHbIX NpuMecen Ha ypoBHe < 1 ppb
- Pa3zpaboTaHa MeToAnKA U3MEPEHUS NpUMeECen TSXenbiX saep No sApaM oTaAayvun Ha yposHe < 1 ppb
- YCTaHOB/IE€HbI KPUOTreHHbIE NpeayCUanTeNu, NoBbiLLEHO pa3peLleHme Ao 25 keV
- MONHOCTbIO NOA@BMEHbl aKyCTUYECKNE WYyMbl (HOBas CMCTEMA MOAAEPXKKN U Kpuonpeaycenutenn)

- YCTaHOB/IEHa aBTOMaTU4YecKad cUMcTemMa nogayum a3oTa
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