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Koadpduumentsr necopbumm xpuocopGuposanmsix MONEKYN MOA ACHCTBHEM CHHXPOTPOHHOIO
H3MyICHIS ABIITIOTCA BAKHBIMH BXOAHBIMH NapaMeTpaMM UL MPOCKTHPOBAHHAS BAKYYMHBIX Kamep
COBPEMEHHBIX Ko/maiaepos. Maes npsamoro mamepenns panssix k03 punrenToB ocymecTsiena Ha
OKCTICPUMEHTAIbHOH ~YCTAHOBKE "OTKphITas reometpms”, CO3ZAHHON HA Kamaie CH (SSC1)
HAKONHATETBHOro Komsua BAI-2M.

B macrosmeit pabore npeacrasnens PC3YNbTATRl TPEXNETHAX HCCEA0oBaRHMH BoTogecopOun
Kkpuocop6uposanHbix Momekyn Hp, CO, CO, CH; O, N,. Ilpu amammse monydeHHRX AaHHBIX
OCHOBHOC ~ BHHMAHHE YJCICHO NPHHLUIHATBPHOMY OTIHYHIO B 3aBHCHMOCTH ko3 dpuLEenTos
AecopOIHMH  XeMOCOPOMPOBAHHEIX H (pr3ancOpOUpPOBAHHBIX MOMEKYN OT KPATHYECKON IHEPrHu
cnektpa  CH.  @otonHO-cTHMYMHpOBaHHAS AecopbuMs B OCHOBHOM TPOHCXOAMT 33 Cuer
B3aHMOJICHCTBHA (DOTOITEKTPOHOB € MOJEKYIAMH copbuposanHoro rasa. Kax mokasama menassue
HCCIICI0BAHMA (DOTODNCKTPOHHON 3MHCCHH TPOBEICHHEIMH HA MoHoxpomarope TGM7 (BESSY),
KBaHTOBBIH  BRIXOA "ropsumx” anekTpoHoB  (E>10sB), cmocobmsix Br3BaTH AecopOiaro
XEMOCOPGHPOBAHHBIX MOJIEKYNl BO3PACTAET C  yBETHUEHHEM 3Hepruu (otoHoB. KBaHTOBKI BEIXOA
HHSKOIHEPreTHIHEIX 3/IEKTPOHOB (BTOPHYHBIC JICKTPOHEI), MPEACTABIAIOMEX cOGOH Gomee 90%
BCEX (POTORNEKTPOHOB, NPAKTHIECKH HE 3aBHCHT OT 9Hepruu GoToHOB. B mpencrasnensoix pabore
SKCNEPHMCHTATBHO J0KA3aHO CACTAHHOE MPEATIONOXKEHHE 06 OTCYTCTBHH 3aBHCHMOCTH Aecopbuun
duzancopOHpOBAHHAIX MOTEKYI OT KPHTHYECKOH 3Heprun criektpa CH.

Pesynvrater panmoi paGoTsr mcmoms3yrorcs B NPOCKTHPOBAHHH BaKyyMHOH Kamepsl Iydka
Boneuoro Aaporroro Konnaiinepa (LJEPH, Ulsetinapms).

Anexcanap Anaronsesuu Kpacros Akrasnov@inp.nsk.su
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The desorption yields of cryosorbed molecules under influence of synchrotron radiation (SR)
are the important input parameters for designing of the vacuum chambers of the modern colliders. The
idea of direct measurement of the given factors is carried out on experimental installation " open
geometry ", created on the channel SR (SSC1) of the storage ring VEPP-2M.

In the present work the results of three-years researches of photodesorption of cryosorbed

‘molecules H2, CO, CO2, CH4, 02, N2 are submitted. At the analysis of the received data the basic

attention is given to principle difference in dependence of desorption factors of chemisorbed and
cryosorbed molecules on a critical energy of a SR spectrum. Desorption stimulated by photons
basically occurs at the expense of interaction of the photoelectrons with the sorbed gas molecules. As
have shown recent researches of photoelectron emission carried out on the Toroidal Grating
Monochromator TGM7 (BESSY), quantum yield of the "hot" electrons (E>10 eV.), capable to cause
desorption of the chemisorbed molecules grows with increase of the photon energy. The quantum
yield of low energy electrons (secondary electrons), representing more than 90 % of all
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photoelectrons, practically does not depend on the photon energy. In the submitted work the made
assumption of absence of dependence cryosorbed molecules from critical energy of a SR spectrum
experimentally is proved.

The results of this work ‘are used in designing of the vacuum chamber of a Large Hadron
Collider (CERN, Switzerland).

Alexandre Krasnov  Akrasnov@inp.nsk.su
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KonTpone nnorHocTH (4aBieHMs) OCTATOYHBIX Tra3oB SBIAETCS BAKHOH 3ajaveit npu
SKCIUTyaTalHH  yCKOPHTENeH/HakonuTenel 3apsmKeHHBIX dYacTHI. B coBpemeHHBIX Kommalizepax
NPHHUMNHANGHOE  3aTPYAHCHHE BO3HAKACT NPH M3MCPEHHH JABJICHAS B KPHOTEHHOM BAKyYMHOM
KaMepe, IOCKONBKY OOBIMHAY TEXHHKA H3MEPEHHS JABJACHAA BaKyyMHEIMH JATYUKAMH H
aHanusaTopamu octaroynoro rasa (RGA) ycraHoBneHHEIMH B Termnmod 9acTH 3KCIEPHMEHTATIBHOM
YCTAaHOBKH HC JACT JOCTOBCPHBIX 3HAYCHHH IUIOTHOCTH ra3a B XONMOJAHOM BAKYYMHOM Kamepe, T. K.
CPEeMHAA CKOPOCTH (POTOACCOPOMPOBAHHBIX CO CTEHOK BAaKyyMHOM KaMephl MOA JACHCTBHEM
cHHXpoTporHoro manydenns (CH) monexyn HenssecTHa. ‘

B nannoii pabote npeasaraercs HOBBIH METOZ H3MEPEHHS [ABICHASA B KDHOTEHHBIX BAKyYMHBIX
kamepax. Metoa ocHoBaH Ha Hcmomb3oBaHMM (oTodnEeKTpOoHHOrO yMHOMETEms (PIY) ama
PETHCTPalliK  NIOMHHECLICHLMH  OCTaro4Horo rasa cramymapyemoit CH.  HMureHcHBHOCTH
JTIOMHHECLICHIIMH  TIPOTIOPUHOHANbHA IUIOTHOCTH aTOMOB WM HMOHOB OCTATOYHOTO raza M
uaTeHCHBHOCTH CH.

B Hucruryre Sipeproit @usuxu um. I'U. Byakepa CO PAH (Hosocu6upexk, Poccus) Ha kanase
P4 srsoma CHU wu3 makommrens BOIMI-2M 6bina cobpara 3KCEpHMEHTANBHAS YCTAHOBKA TS
M3MCPCHAA TIOMMHECHCHIMH mapoB BoAopoia mox ackcrsmem CH. [lanenme napos Bomopoaa
KOHTPOIHPOBATOCH C MOMOLIBIO OOBIYHOrO JaTUMKA JABICHHS.

B suanasone masmenmii Bogoposa or 107 IMa a0 107 IMa mpu SHEepram YacTHI B HAKOMHTENE
E=680 MsB (xpmrwucckas smeprus CH E=581 3B) wu cpeamem toke B Hakommrene I=15 mA
MOMy4€HA NpPAKTHYECKH JIHMHEHHAs 3aBHCHMOCTb CKOPOCTH cyeta ummymsco ®DY or masnenHs
BOAOPOAA B BaKyymHO# kamepe. YyBctaTensHocT MeToma He xyxe 5107 ITa IIPH HHTEHCHBHOCTH

.
CH B xanane ['=10" dor/(cex-mA).

Hecmotps Ha cienuansHO NPHASTHIE Mephl, HHTEHCHBHOCTH paccesHHoro CH, nonazaromero
Ha orokatox PV, 3HAYMTENEHO NPEBHIANA HHTEHCHBHOCTS TIOMHHECICHITHE BOKOpoaa. [Tosromy
cier umrynscos PIY mpeprianca B MomenTsl Bo3aeicTBEs mmmynbcoB CH. Tak kak BpeMeHHOI
OPOMEKYTOK MEKAY CTyCTKaMH 3apsokeHHbIX yactury BOTITT-2M (60 HC) cpaBHEM 110 JTHTEIEHOCTH C
ATATENPHOCTbIO mMmynsca DIV, nanHOH TEXHHKOW H3MEPEHHA BO3MOXHO CHH3HTH BKIAA B
nonesnsri curHan paccesaroro CH scero s 50 pas. B xonmaiinepax ¢ 60mee JTHTEIbHBIM BPEMEHHBIM
TPOMEIKYTKOM MEKIY CI'YyCTKAMH 9yBCTBHTENBHOCTS METOJA JO/DKHA GBITh Ha ABA MOPAAKA BHILIE.

Pouon Bnagmmuposuu locrosanos  Dostovalov@inp.nsk.su
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The control of residual gas density (pressure) is an important problem under operation of the
charge particle accelerators/storage rings. In the modem colliders a principle difficulty arises at
pressure measurement in the cryogenic vacuum chamber, because pressure measurement technologies
by means of usual gauges and residual gas analyzers (RGA) situated in the warm part of vacuum
chamber don't give real value of the gas density in the cold part. It is caused by that mean value of
speed of the molecules desorbed under irradiation by synchrotron radiation (SR) from walls of the
vacuum chamber is unknown.

It is proposed a new method for the measurement of residual gas density in the cryogenic
vacuum chamber of the modern colliders. It is based on using of a photomultiplier tube (PMT) for the
detection of the residual gas luminescence stimulated by SR, that is proportional to the residual gas
density and SR power.

The experimental set-up was built on the beamline P4 of VEPP-2M ¢'e storage ring at Budker
Institute of Nuclear Physics (Novosibirsk, Russia) to detect the residual gas luminescence of the
hydrogen vapor under SR influence. Pressure of the hydrogen vapor was measured by usual gauge.

An approximate linear dependence of pulse rate of the photomultiplier tube on pressure in the
vacuum chamber was obtained in the pressure range of the hydrogen H, from 10° Pa up to 107 Pa
under the beam energy E=680 MeV (the critical energy of SR spectra E.=581 V) and the mean beam

current I=15 mA. Sensitivity of this method is about 5-10° Pa under SR intensive I =10"
photon/(sec'mA).

In spite of special customary precautions the power of SR scattered that was got by PMT
photocathode significantly exceeded intensive of hydrogen luminescence. Therefore the count of the
PMT pulses was interrupted when SR pulses influenced. Since the duration between bunches of the
charge particles in VEPP-2M (60 ns) is the same order of magnitude as pulse duration of PMT it is
possible to reduce the contribution of SR scattered to useful signal by this technique by only of around
a factor of 50. In the collider with longer duration between bunches sensitivity of this method has to be
higher by two orders of magnitude.

Rodion Dostovalov  Dostovalov@jinp. nsk.su
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Ha ocHOBe TOYHBIX METOZOB KBaHTOBOM TCOPHH MONYYIEHb! YPaBHEHHSA, OObEAMHAIOIHE BCE
YKa3aHHLIC B HA3BaHWM JOKIAJA CBOHCTBA PENATHBHCTCKHX WYacTHII, KOTODHIE BCTPEYANHCh paHee
TMOPO3HE B MHOrOYHMCIEHHBIX paboTax ApyrEx aBTopos. [amHas paGora mMeer memsio NIPHBIIEYb
BHHMAHHE 3KCIICPEMEHTATOPOB, PalOTAlOMMX B OONACTH (H3MKH 3NEKTPOHOB CBEPXBBICOKHX
JHEPrHid. JHEPIUH SNEKTPOHOB (mecarkm 3B ), XapaKkTepHBIC A CHHXPOTPOHHOIO M3NyYeHHS,
OTJTHHAIOTCA TEM, YTO 34eCh Hanbonee SPKO HAYAHAIOT NPOABIATECA HX HHIMBHIYaJIbHBIE CBOMCTBA |
H 3TO O4Y€Hb yHOOHO A1 H3ydeHus GyHAaMEHTATBHBIX CBOMCTE 3NIEMEHTAPHBIX YacTHI ( CIIMH, Macca,
COBCTBEHHBII MATHUTHBIH MOMEHT H T. 4. ), KOTOPBIE B HEPEIATHBUCTCKHX YCIOBHAX CKPBIBAHCH 1104
TIOKPOBOM BOJTHOBOH (DYHKIIHH.
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