@ OTaeneHne U3nKy BbICOKUX dHEPrumn

OkcnepuMmeHT HCAP 1999-2007 rr.

DKCnepuMeHT HSun 2008-2013 rr.
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@ [[@30Bble cuctembl B akcnepumeHTte WCAP, LLBenuapus, PSI

3aBepliaroLmm ceaHc Habopa CTaTUCTUKKM aBrycT-okTabps 2007 roaa.
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@ [[@30Bble cuctembl B akcnepumeHTte WCAP, LLBenuapus, PSI

K 2007 roay B NMNA® 6binin co3aaHbl 2 6a30BbiX CUCTEMbI 0becrnevyeHns CBEPXYNCTbIM ra3oMm:

1.  KpuoreHHas UuMpKyassUMOHHAs cucTeMa AN NoaaepXaHus HU3KOro YPOBHS aTMOCHEpPHbIX
npuMmecen (Kncnopogd, a3oT, aproH n soga) B TPC - CHUPS.

2. KpuoreHHas pasgenutenbHas KOJIOHHa ANS yAaneHus Aentepus us Boaoposa.
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@ LinpkynaunoHHaa cucrtema CHUPS

B npouecce akcnepuMeHTa B HEMPEPbIBHOM pexume yaanocb nogaepxmsatb B TPC:
MOCTOSAHHBIN NOTOK BOAOPOAA 5 HOpMasnbHbIX INTPOB B MUHYTY (yBenuyeH ¢ 3 Ao 5);
Hasnexnne 10.000+0.001 6ap (napameTp 6€3 U3MEHEHUN);

CoaepxaHue kucnopoaa MeHee 4yem 2 ppb (2:10-°) (xpomaTorpapuyeckmue aaHHble);

Co.qep)maHme aszoTta B TPC 11£8 ppb (xpomaTorpaduyeckme gaHHble yCpeaHEHHbIE 3a BECb
CeaHc);

CoanepxaHue sogbl B TPC 10+9 ppb (cneunanbHbIn AaTYMK BAAXHOCTU).
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LinpkynaunoHHaa cucrtema CHUPS
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@ LinpkynaunoHHaa cucrtema CHUPS
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@ [lpeun3noHHOEe n3MepeHne BIa>XKHOCTHU

B JIKCT 6bin co3gaHa cucrtema

3TaJIOHHOWM BJIA>XHOCTM OCHOBAHHAas Ha
CMNOJ<Ib30BaHUM XNAKOro Xe.

75+24 ppb no gaTtymky BNAXXHOCTW,
YTO COOTBETCTBYET
65.111+0.22 ppb.
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@ KpuoreHHas pasaenutesnibHasa KOJIOHHA

Jla6opatopua KpumoreHHon n CeBepxnpoBoasillen TEXHUKUN
A.A. BacunbeB, M.E. B3Hy3gaes, lN.A. Kpasuos, B.A. TpodpumoB

JlabopaTopusa pa3saeneHus m3oTonos Boaopoaa
N.A. Anekcees, E. Apxunos, C.[1. boHaapeHko, O.A. ®egopyeHko. T.B. BacsaHuHa

Fpynna npuknagHou paanoxmMum
[.H. WankuH, B.A. F'aHxa

2004 - 2006
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@ KpuoreHHas pasaenutesnibHasa KOJIOHHA
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@ KpuoreHHas pasaenutesnibHasa KOJIOHHA
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@ KpuoreHHas pa3zgenntenbHas KOIOHHA
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e Nonsa ceobopaHoro o6bema: 0.82

e YaenbHas NoBepxXHOCTb: 3490 mM2/mM3 O6wmni o6bem Hacaakmn

e HacbinHasa NOTHOCTb: 1430 kr/m3 B KOJIOHHe = 560 cm3

e MaTtepuan: Hep>xaBeloLlas CTaJib J O6uwan NnoBepxXHOCTb
Hacagku = 1.95 m2
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@ KpuoreHHas pasaenutesnibHasa KOJIOHHA

(Natural hydrogen, Column pressure = 1.2 bar; Reboiler power = 10W)
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@ KpuoreHHas pasaenutesnibHasa KOJIOHHA

BbicoTa 2kBuBaneHTHoM TeopeTuyeckomn CtyneHn (HETP) = 2.2 cm aBnseTcs o4HUM U3 HaUy4Lmx
pe3ynbTaToB, Koraa-nmbo nosydaemMbiXx B MUPEe Ha KPUOreHHbIX KOJTOHHaxX HU3KOW U cpeaHeWn
MOLWHOCTU. BeninumHa HETP noyTn He naMeHseTcs B LUMPOKOM AMana3oHe Harpys3oK U AaBNeHUn.

B npouecce noaroToBku akcnepmMmeHTa 6bi10 npom3BeaeHo n3 HopMasbHoro (130 ppm gentepus):
3 M3 npoTusa c cogepxxaHueM gentepumsa meHee 6 ppb (6-10-9).

DT0 abCconTHbLIN MMPOBOW peKkopa.
Jlydwinin NnpoTuin Ha cerogHAWHMM aeHb cogepxut 500 ppb gentepus.

O6pa3zeL, cBepxuncToro Bogopoaa (Hynesas npoba) nossonun ETH Zurich Ha nopszok
yBeNMUYNTb TOYHOCTb U3MepeHuss coaepxxaHus gentepusa (c 60 ppb go 6 ppb). Takas
KannbpoBKa Ba)kHa A9 U3MEPEHUS pacrnpeaeneHns KoHUEeHTpauun aentepms B MUPpOBOM
OKeaHe, B COBPEMEHHbIX U PENUKTOBbLIX bAaX.

Institute of Particle Physics HPK, ETH Honggerberg CH-8093 Zurich, Switzerland

M. Suter et al., Advances in particle identification in AMS at low energies. Nuclear Instruments and Methods in Physics Research B 259 (2007) 165-172.

NHA annual hydrogen conference 2008. Mach 2008.

Paper #3929

Production of hydrogen with deuterium concentration less than 0.01 ppm by cryogenic
distillation method

A. Vasilyev, I. Alekseev, T. Banks, O. Fedorchenko, V. Ganzha, P. Kravtsov, P. Kammel,
C.Petitjean, G. Semenchuk, V. Trofimov and M. Vznuzdaev.
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@ DKCNepuMeHT pSun

“Calibrating the Sun™ g;a Muon Capture on the
T d —n+n+ v

pp-fusion

model-independent connection via EFT & L,

Goal

total nd capture rate to 1% precision

Motivation

» first precise measurement of basic EW reaction in 2N system,
benchmark measurement with 10x higher precision

» impact on fundamental astrophysics reactions (SNO, pp)
« comparison of modern high precision calculations

» high precision feasible by nCap technique and careful optimization
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@ JKCNepuMeHT JSun
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JKCNepuMeHT JSun
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