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1. BBe,ll,eHlle · 

Uenb padoTbJ - odecneqenne de3Macm1~oa OTKaqK~ 

ycKop:0Te1IR flY-20. PeweH:0e 3TOH .. 3a,naq:0 Il03B01IReT 

::ineKTpnqecKyn npoqHQCTb 3a30pOB _ MelK,ll;y .npetl:~Bb!Mll 

nnneanoro 

IlOBb!CRTb 

TpydKaMll , 

.. yc1wp:0Te1IR R TeM caMblM .naeT B03MOlKHOCTb · yBennqRTb YCKOPRKJl!lee 

HanpRl!CeHRe. YqliTbIBaR, qTQ flY-20 - RHJKeKTOp CRHXpoqia30TpoHa, 

.. KOTOpb!tl: B HaCTORlll,ee . BpeMR RB1IReTCR pe1IRTRBRCTCKRM yCKOpRTeneM 

: R.nep, CTaHOBRTCR ITOHRTHb!M, qTo peweHlie 3a,naq:0 de3MaC1IRHOtl: OTKaqKR 

dy,neT CIIOCOdCTBOBaTb IlpO,ll,BRJKeHR):) ITO Macce YCKOpReMbrx R,ll,ep R 

. yBennqeHR):) llHTeHCRBHOCTR nyqKQB'. 

. 2 .. <l>R3RqecKRe OCHOBbl. padOTbi KpliOHacoca 

- .D:o nocne.n~ero BpeMeHR 1I:0He8Hb!tl: Y~K;pli;eJib. flY~20 OTKaq:0BaJICR . 

.nBena.nu.aTbn napoMacnRHhIMR arperaTaMR BA-5 c HOMllHaJibHOtl: cKopocTbD 

OTKaqK:0 KalK,ll;oro arperaTa 5 103n/c .no npe.nem;noro ,naBneHRR 

5 10-7Top. 

QqeBR,ll,HO, 3a,naqy odecneqeHliRd93MaC1IRH08 OTKaqKli MOlKHO peWRTb 

c noMolll,bD 3an:0Bnoro renReBoro Kpnoilacoca/l/ 0.n,HaKo B peanbHbIX 

ycnoBRRX · flY-20 np:0 ,naBneHRH 5 10-7Top y"!l.e· qepe3 1000 qacoB. 

Kpnona.Hellb noKpoeTc!l: KpHooca.nKoM · a30Ta T01Illl,liHo8 .oKono 0.f MM, 
KOTOpb!tl odecne\IRT CTeneHb qepHOTbl fr ~o. 25/2/ B ,ll,9CRTKll pa3 

npeBb!WaDlll,YD CT9Il9Hb . qepHOTb! q:0cT08 Il01IlipOBaHHOt1: noBepXHOCTli; 

YBeJI:0qen:0e "qepHOTb!" KPliOITOB
0

8PXHOCTll Be,ll,eT K .yBeJiliqeHliD . pacxo.na' 
-,\ - ,. - - ' .. 

. JlCli,ll,KOro re1IllR R TeM caMb!M yxy,nwaeT 3KcnnyaTaU.liOHHb!e xapaKTepliCTliKU 

Kpuonacoca. • 
. B TadJiliU.9 1 . npliB9,ll,9H COCTaB OCTaToqnoro ra3a . B BaKyyMHOM 

Od'beMe flY-20. 

Tadnnu.a 1 
' ~ . ~ .-------------------------------------------------------------------

KOMITOH9HTa 

ocTaToqnoro 

ra3a 

, ,:.--· '-,' . 
OTHOCliT91IbH09 44 
co,nepJKaHlie 

' . . ~ . 

A 
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AHaJil!3 3TOfi TaOJil!Ub! IlOKa3b!BaeT, tJTO .UJIH KOH.UeHcau1111 Bcex 

KOMTIOHeHTOB OCTaTOtJHOro ra3a, 

TeMTiepaTypy Kpl!onaHeJil! OKOJIO 

KpOMe Bo.nopo.na; .nocTaTOtJHO l!MeTb 

20-25 K, IlOCKOnbKY 3TOfi TeMnepaType 

COOTBeTCTB1eT ,UaBnemre HaCbIUlaKJUUiX napOB yKa3aHHb!X KOMilOHeHTOB He 

Bb!We 1 10- 0Top, tJTO 3HatJl!TenbHO Hl!JKe . Tpe6yeMoro .nnH JIY-20. 

OtJeBl!,llHO, tJTO 3HepreTl!'ll9CKl! Bbiro.nHee l!CilOnb30BaTb KpuonaHenb C 

TeMTiepaTypofi 20-25 K,. tJeM c TeMTiepaTypofi 4.2K. Tip11 Hanl!'lll!ll 

OllrnllrnTeJIH reJil!H TeMnepaTypy 20-25 K MOlKHO nonytJl!Tb, l!CilOJlb3YH 

xono.nHb!fi raaoo6pa3Hbifi renufi, o6paayx:,muficH B peaynbTaTe ucnapeHl!H 

llrn.UKOro . reJil!H. TaKl!e HaCOCbl Ha3b!BaK>TCSI HacocaMl! ucnapl!T9JlbHOro 

Tima·, l! l!X TeOpl!H .UOCTaTOtJHO XOpdWO . pa3pa6oTaHa f. Knl!Ill!HrOM/3/ 
TIOCKOJibKY 3HTaJibill!H raaoo6pa3HOro reJil!H B TeMTiepaTypHOM llHTepBaJie 

4.2-25 KB 5.7 pa2a 6onbwe,'lleM TeMnepaTypa l!cnapeHl!H xrn.nKoro ren11H, 

Hacoc 11cnap11TeJibHoro Tnna .nonJKeH ~oTpe6JIHTb B 5.7 paaa MeHbwe 

JKH,nKoro remuI, . tJeM 2an11BHofi · KpuoreHHbifi Hacoc TOfi JKe 

npOll3BO,llllTeJibHOCTll C Kpl!onaHeJibKJ, OXJiaJKn_aeMofi llrn,UKl!M renneM. 

3. CxeMa 11 KOHCTPYKUllH Kpl!OHacoca 

CxeMa .KPl!OHacoca npe.ncTaBJieHa Ha p11cyHite. KpuonaHeJib C 1) 

,npe.ncTaBJIHeT co6ofi Tpy6Ky l!::3 HepJKaBeKJmefi CTaJil! .nuaMeTpoM 12 MM, 

TOJlllll!HOfi. 1 MM u .!tJil!HOfi 30 M. 3Ta Tpy6Ka cornyTa, · · KaK noKa3aHO Ha 

p11cyHKe,Ta.K,tJTO IIJIOllla,r\I:i ee cppOHTanbHOfi npoeKUl!l! COCTaBJIHeT 50¾ 

nnoma,nl! onl!caHuoro npHMoyroJibHl!Ka: KpucinaHeJib oKpylKeHa 

pa,nl!aUl!OHHb!M 3KpaaoM ,' ( 2) , OXJiaJKnaeMbIM Ilj)OTOtJHb!M · 0nByxcpa3Hb!M ', a30TOM. 

C o,nHofi cTopoHb! 3KpaH l!MeeT·weBpOHHYD CTPYKTYPY c npoBO.Ul!MOC;bKJ 
2 104JI/C, ·.. ' . 

Xono.nHblii ra2006pa3Hblii renufi IlOCTynaeT B Kpl!onaHeJib l!3 . eMKQCTl! 

(3) OO'beMOM 250 JI. 3Ta' eMKOCTb HaXO.Ill!TCH 
0

B TOM lKe BaKyyMHOM 

OO'beMe, tJTO l! Kpl!OilaHeJib. 0Ha 'ycTaHOBJieHa Ha MeCTe o,nHoro l!::3 

BaKyyMHb!X arperaToB u nepl!O.Ill!tJeCKl!, no Mepe onopoJKHeHl!H, 

3anoJIHHeTcH xrn,nKl!M renl!eM u2 TpaHcnopTHoro cocy.na .lu,vapa, 

C Bb!Xo,na KpuonaHeJil! renl!fi nocTynaeT B Tpy6Ky oxnaJKneHUH 

BHYTP9HHero pa,nl!aUl!OHHoro 3KpaHa (4) C TeMnepaTypoii 50K .. BHeWHl!fi 

pa.nnaul!OHHhlii 3Kpa.H (5) eMKOCTll OXJiaJKnaeTCH llrn.UKl!M a30TOM, KOTOpb!ll 

·nocTyriaeT ns TaHKa, _noaToMy l!MeeT TeMnepaTypy SOK. Pacxo.n l!Gf.UKoro 

aaoTa perynnpyeTCH B9JllltJl!HOfi ,naBJieHllH B TaHKe. 

· OtJeBn,nHo·, tJTo MaccoBb!it pacxo.n renus1 qepea Kpl!onaHenb 
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_CxeMa Kpl!oreHHoro BaKyyMHoro Hacoca c Kpl!onauenbD, 

OXJiaJKnaeMOfi raaoo6pa3Hb!M reJil!9M. 

1 - Kpl!onaHeJib. 2 - ,TeilJIOBOii 3KpaH. 3 - eMKOCTb_ .UJIH llrn.IlKO­

ro reJil!H, 4 - BHyTpeHHllfi 3KpaH> OXJiaJKnaeMblll raaoo6pa31Ib!M 

renneM, 5 - .• BiieWHllfi 3KpaH, oxnaJKnaeMbll! l!Gf.IlKllM a30TOM, 

Jll ~1110 - T€!,mepa~ypHbl€ .U~Tt!l!Kll, en - ccicy.n .lu,x:,apa, T -

·TaHK .UJIH xrn.nKoro asoTa, B1-8'7 ._ BeHTl!JIU' Ml-M3 - MaHOMeT-

. pb!, TIK - npe.noxpaHllTeJibHblll KJianaH, p - pe.nyKTOp, C ,.. C'lleT­

tJl!K .. 

onpe.nenHeTCH BeJIU'lll!HOfi TennonpHTOKa K eMKOCTH C lKU.UKl!M rem1eM. linH 
nonytJeHUH CKOpOCTll OTKatJKll KpUOHacoca, paBHOfi npOBO.UllMOCTll 

·weBpOHHoro aKpaHa, Heo6xo.nnMo, tJTOOb! TeMIIepaTypa_renuH Ha Bb!Xo.ne 

KpHonaHenu He npeBbIWana 25K. Ecnl!_pacxo~ renuR 6y,neT MeHbwe, 'tleM 

Heodxo.nllMO .nnH o6ecnetJeHUH 3Toro ycJIOBllH, .CKOPOCTb OTKatJKll 

Kpl!OHacoc_a 6e.neT M€HbWe HOMUHaJibHOfi, HO Kpl!OHacoc_ He nepecTaHeT 

! 

pa6oTaTb. B 3TOM .cny-qae' B03MOlKHO IlO.UHHTb · CKOpOCTb OTKa'l!Kll, ,. 

npHM€HHH l1CKyccTB8HHblll no~orpeB ,,8MKOCT11. CKOpOCTb ,OTKa'llKll _ HBJIH€TCH 

npuMepHO nponopuumfaJibHOfi cpyHKUUefi B9Jlll'l!llHb! Tennonp~TOKa . K ll.IlKOMY 

renux:,. 

G 
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4. KoHTp01Ib napaMeTpOB KpMOHacoca 

-CMcTeMa KOHTponR Bb!IIOnHeHa Ha 6a3e 3BM MEPA:..60 M 31IeKTpOHHoil 
annapaTypbI B cTaHnapTe KAMAK, nonKnnqeHHoil K 3BM qepe3 
KpeilT-KOHTponnep 106B. B Kpyr pewaeMb!X C noMomhD CMCTeMbI 3anaq 
BXOnMT M3MepeHne TeMnepaTypbl B nMana30He 4. 2-300 K B necRTM 
ToqKax no MeTony /4/, aHanornqHo TOM~, KaK nenanoch_ Ha cMcTeMe 
KpMoreHHOil OTKat.i:KM . CMHXpOqia30TpOHa/ / KpoMe TOrO, M3MepReTCR. 
naB~eHMe B TaHKe c llrnnKMM a30TOM M pacxon renMR qepe3 KpMonaHenh c 
noMOmh_D nm:f;MaHOMeTpa' no}J.K}JDqeHHOro K }1,MaqiparMe. M1IM ' C noMOmhD 

MO}J,MqJMUMpOBaHHOrO HaMM ra3?BOrO ct.i:eTt.i:MKa rc~:-400. • 
ilporp~MMHOe o6ecnet.i:eHMe, co3naHHoe Ha R3bIKe MaKpoacceM6nep, 

BKnnt.i:aeT nonnporpaMMY M3MepeHMR, pact.i:eTa · TeMnepaTyp no 
annpOKCMMMpynmMM nomrnoMaM M BbIBO}J, pe.3y1IbTaTOB Ha UBeTHOil . 

TeneMoHHTop nnn neqaTanmee ycTpoilcTBO. 

5. XapaKTepMCTHKH KPHOHacoca 
HoMMHa1IbHaR CKOpOCTb OTKaqKH KPHOHacoca (pac~eTHaR) - 2 10

4
n/c. 

06'1,eM eMKOCTH c l!G{}J,KHM renneM - 250 n. TennonpMTOK K eMKOCTH ,, c 
xrnnKHM .renneM CH3MepeHHbrn) - O. 15 __ BT. Pacxon llrn}J.Koro rennR 

(H3MepeHHbiil) - 0.2 n/t.i:ac. TennonpMTOK K eMKOCTH c' :mnKHM renneM, 
. HeodxonHMbiil nnR o6ecnet.i:eHHR ~oMnHannHoil cKopocTM oTK~t.i:KH 2 10

4
n/c 

(pactieTHblfi), - 0. 4 BT. Pacxon 11mnKoro a30Ta Cl-13:MepeHHblil) :..13 n/qac. 
B xoneHcnNTaHMil npM ·oxnal(.IJ.eHMH Hacoca BaKyyM. B KaMepe JIY-20 
ynyt.i:w:tmcR c 2. 5 10-6top no 6 l0-7Top. Bpe!dR, ·· HeodxonMMoe _nnR 
oxnal(.IJ.eHMR M 3anonHeHMR eMKOCTM.JKM}J.KMM renMeM, cocTaBM1IO 2 qaca. B 
HacTo.simee BpeMR Hacoc nocTORHHO 3KcnnyaTnpyeTCR Ha. JIY..:.20.· 

.. JhnepaTypa 
' - .• . 
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B· pa6oTe onncauo o6ecnet.Ieune _6e3Macmrnoil: ,oTKat.IKH 'ntt- · 

Heil:Horo YCKOPHTenH JIY-20 - HH~eKTopa CHHXpocpa30Tpoua. 
0TKat.IKa·ocy~ecTBnHeTCH KpHoHacocoM, COCTOH~HM H3 _KPttona­
Henn, oKp~eHHOH paAHaQHOHHblM 3KpaHOM. , KpmmaHenb oxna~­
AaeTCH, ra3006pa3HbIM rentteM c TeMnepaTypoil: OKono 25 K, 

a paAHBQHOHHblH 3~paH -: npoTOl.lHblM ABYXclia3HblM cl30TOM_ • -~-~-~;-:; :j.s;:,:: _ 
pocTh oTKat.IKH .cocTaBnHeT 2·104 n/c, pacxoA ~HAKoro rennH · 
- 0, 2 n/q, pacxoA ~HAKoro a30Ta - 13 n/q; CncTeMa KoHT­
ponH ·uapaMeTpoB KpttoHacoca BhmonHeHa Ha 6a3e 3.BM MERA-60 

1-1·3neKTpoHHKH B cTaHAaPTe KAMAK. Kpuouacoc no3BOJIHn ynyq­
lllHTh BaKYYM C 2 ,5. 10-5 Topp AO 6. I 0-7 Topp: 

. ' 

Pa6oTa Bhmonueua B J1a6opaTopHH BhICOKHX · 3Heprttil: OIDUI. 

Coo6m~rne 061.e)lHHeHHoro HHCTHTyTa nnepHblX HCcne)lOBaHHH. L{y6Ha 1991 
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Vasilishin B.V. et al. 
A Cryogenic Vacuum Pump for the 
Linear Accelerator 

P9:-91-355 

The oilless pumping of Linac LU-20 (Synchrophasotrori 
, injector) is described. The vacuum' pumping is ·provided,--::.· 
-'with the cryopump that includes a cryopanel. iriside the , 
radiation shield. The cryopanel is cooled with gaseous 
Helium with temperature about 25 K, the radiation shield 
is cooled with two-phase Nitrogen mixture. The pumping 
speed is 2.· 10 4 1/ sec, liquid Helium consumption is 
0. 2 1/hour, liquid Nitrogen consumption is 13 1/hour. Da -
ta acquisition and processing system is based_ on the• 
MERA-60 computer and.the electronics_ of CAMAC standard. 
The cryopump improved vacuum in Linac to 6 ·_10 · 7 Torr , 
(the initial vacuum was 2.5·10- 6 Torr). 

,.. ' . ' 

The investigation has "been performed at the Laboratory 
of- High,Energies, JINR. · . _ :. _ _ · . , ·· .. ·· 

Communicatio,n,of the Joint Institute for Nuclear Research. Dubn.i 1991 


