@ OTaeneHne U3nKy BbICOKUX dHEPrumn

JlTabopaTopmusa KpMOreHHoOu n
cBepxnpoBoasillien TeXHUKHN
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@ TpaanunoHHblie paboThbl

NognepxaHne paboToCcnoCOOHOCTU T TeKyLlas MoaepHU3aums
e /ICTOYUHUK nonsapusoBaHHOro sogopona u aentepusa Juelich ANKE.
e CBepxnpoBoasimne cucteMsl B akcnepumeHte WASA, COSY, Juelich.

e [[a30Bble cucTteMbl B akcnepmumeHTtax STAR, PHENIX
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@ [Monsipu3oBaHHble MOJIEKY bl BOAOPOAA U AeNTepUs

ORecombination of polarized atoms

into molecules

QConversion of polarized atoms and

molecules into ions

QConversion of H,” and H" ions into
protons with different energy (suggested

by W.Haeberli)

QSeparation of protons by energy

OMeasurement of proton polarization

in LSP
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@ [Monspu3oBaHHbIe MONEKYbl BOAOPOAA U AENTEPUS
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@ nOﬂﬂpMBOBaHHbIe MOJ1eKY/J1bl

2002-2006 - cozpaHue yctaHoBkM (MHTL rpaHT)
2006 - u3MmepeHue nongpusaunm aToMoB
2007-2008 - nepepbiB n3-3a OTCYTCTBUSA (DUHAHCUPOBAHUS

2009-2011 - npoBeneHune namepeHmin (DFG rpaHT 30 kEur/year)
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JKCNnepuMeHThbl Ha yckoputene NMNAO®

BbinosiHeHa MoAepHu3auusa MulieHn (B OCHOBHOM CUCTEMA ynpaBJ/ieHUs) U NpoBeAeHa NOAroToBKa K ceaHcy
(0. Muknyxo)
MpoBeaeH 3KCNEePUMEHT C YKMAKOBOAOPOAHOW MULLeHbio (30 yacoB). BO3MOXXHO UCNO/Ib30BaHUE APYyrux
KPUOreHHbIX XxuaKocrten (AeMTepunn, MeTaH M T.4.)
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@ N3MmepeHune ceueHnm peakumm dd cMHTE3a NpU HU3KUX DSHEPIrUNAX
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Cross sections of different reactions normalized to d+ He
fusion for unpolarized nuclei at maximum
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D.S. Leonard et al. Contribution to Few-Body-17 (2003), p. 264.
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@ CxeMa aKkcnepuMeHTa

/
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CucteMa OEeTEKTOPOB

Silicon detector
properties 4 Ho
Two-coordinate Si detector,
thickness - 100um,
step - 500um,
distance to vertex - 50mm, ( S——= FF~F
total solid angle - 30%-4. |, iEEEEE N 0\ “Grounded” shielding

Two-coordinate Si-strip
detector

“Interaction box”
under potential
1kV-200kV
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Electrostatic Cryogenic Storage Ring (CSR)

at MPI-K Heidelberg

Connection box

UccnepoBaHue MoneKkysn B OCHOBHOM KornebaTtenbHo-
BpawaTtesibHoOM coctositHumn T< 10 K

Bpemsa nepexona B ocHoBHoe cocTtosiHue ot 10 o 1000 s

Tpe6oBaHusA k Bakyymy (n<10° cm)

2K — KpMOKOHAEHCcaUMuA Ha CTeHKax Kamep

Diagnostic section

21 W Ha ypoBHe 2 K nwin
13 W Ha ypoBHe 1.8 K un
600 W na ypoBHe 40 K
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Electrostatic Cryogenic Storage Ring (CSR) at MPI-K Heidelberg
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@ DKCNepmMMeHT uSun 2008-2013 rr.

Llenb n MoTuBauua akcnepmMeHTa

uw+d-ov+n+n Rate A, from pd(T!) atom
O Measure A to < 1.5%

d Simplest weak interaction process in nucleus
allowing for precise theory & experiment

< nucleon FF (gp) from MuCap
« ab-initio QCD calculations with effective field theory

A Close relation to neutrino/astrophysics
< Model-independent connection to pp fusion and v+d reaction

- Broader Impact on modern nuclear physics
<« EFT relates to strong processes like n+d - y + n +n, a,,
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@ CTpaTterunsa skcnepmmeHTa

[1Ba OCHOBHbIX YC/10BUS

J To4dyHasa pusnyeckasa uHTepnpeTauuns.
KnHemMaTuka MOHa — ontuMusauua ycnosum D,

1 BblCOKas TOYHOCTb naMepeHusa A,y Ha ypoBHe
1.2% (5 s1)
CtaTuctmka: Haao Habpatb Heckonbko 1010 cobbiTnin
CucremaTtumka !
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@ CTpyKTypa yCTaHOBKMU

S—

ePC2
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@ KpnoreHHad MoHu3auMoHHad KaMepa

ePaboumne ycnosus

TemnepaTtypa Kamepsbl 30-32 K;

naBneHune aentepusa B kamepe 5 bar;

OJIMHA YYBCTBUTENBbHOIro ob6beMe Kamepbl Mo nyyky 130 mm;
wmnpmnHa 100 mm;

BbicoTa 80 mm;

noteHuuan katoaa 80-100 kV, none B ob6beMe 10-12 kV/cm;
paccTosiHue ceTka-aHoa 1-1.5 mm, noteHuman - 2-5 kV;

lNMpouecc nepexBarta Ha Taxenyk npumecb: pd+Z->d+puZ—> (Z-1)*+v
Hoctmxennsa MuCap: ~ 10 ppb uncrtotbl n 0.1 ppb KoHTpOInb

Ona MuSun Tpebyetca: ~ 1 ppb ypoBeHb npumecent UJTU 0.5 ppb koHTponb
YPOBHSA npumMmeceu
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@ [ToaroToBKa TeCTOBOro ceaHca

MNpou3BOACTBO AENTEPUS, OUMLLEHHOIO

Ab6contoTHas KanubpoBka AaTumKa
OT BOAOpOAa

BnaxHocTtu ¢ TouHoCTbIO 5% Ha yposHe 10 ppb CozepaHue BOAOPOAA MOKa HEW3BECTHO.
70 T T T
ol |
,,,,,,,,,,,,,,,,,,,,,,, S R R
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—— Humidity sensor=Humidity generator
B Experimental data, Q=1 nl/min
Extrapolation to the zero flux

—— Linear (Experimental data, Q=3 nl/min)|
—— Linear (Experimental data, Q=1 nl/min)
T T T

(] 10 20 30 40 50 60 70
Humidity generator, ppb
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@ NoHn3aumMoHHaa Kamepa

® HOBas aHoAHas NJIOCKOCTb — NaAoBas CTPYKTypa

MCNONb30BaHMeE MNOCKMX KanTOHOBbIX LWAENMOB AN CUTHAbHbIX IMHUNA
YMEHbLLUEHNE EMKOCTMU.

cO3[aHue N TeCTUpOBaHUE HOBbIX NpeaycunuTenemn

MOHMXXEHME NOopora YyCTBUTENbHOCTMU.
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@ okcnepmuMmeHT MuSun. O6wuin Bua Cryo_TPC




@ MuSun experiment, CTpyKTypa CUrHasbHbIX Kabeneun

1 flat cable per 16 channels, step 2.77 mm
5 flat cables with 5 mm gap
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@ MuSun experiment, obwun Buna
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@ MuSun experiment, preamplifiers
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@ MuSun experiment, npeaycunumtenu

16 channels per board

5 boards per crate
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@ AunnnoMHblie paboTbl, CBSA3aHHbIE C 3KCNepMMeHTOM MuSun

N3yuyeHne aaCcOpOLIMOHHbIX XapaKTEpPUCTUK
aacop6eHTOB NpM HU3KUX NapLuMaibHbIX AaBJIEHNUAX
norsioujaeMbix BeL|ecTB.
CaHkT-lNeTepbyprckmi rocyaapcTtBeHHbIN
TEeXHOJZIOTMYECKUN UHCTUTYT
CaBenbeBa T.B.

HayuHblit pykoBoauTenb BaHy3aaes M.

S5

N

Pa3paboTka Mmanowymsiliero 3apsaovyyBCTBUTE/IbHOIO
npeaycunutTens QNa perncrpaumm ocCTaHOBKM MIOOHA
B MOHU3ALIMOHHON KaMepe 3KcnepuMeHTa MuSun
cnerny
MapTtiowioB A.A.

HayuHblie pykoBoautenu lNetpos I'., Kpasuos M.
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