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I.	 OrocHOBAIDiE 'IPEBOB.ABd K ~ B BAKYYMHOM '1P~TE
 

"HyMoTpoHa"
 

B HacToHlItel paooee aHaJI1II8HpYIOTCSI MBTO,IVi ocecneseaaa BaRYYMB., zcc­
TaTo~oro ~ YCHopeHHH 1I0H013 Bcex aneMeHTOB Ta6~ Me~en~~Ba"Ha 

paspa6a'l'UBaeMOM B OIDm CBepxnpOBo~eM YCROpH'l'en6 ttHyRJrOTPOH"jI/. 
Tpe60:Ba.Jmfl R ,ItaBJIemm OOTaTo.oro rasa B OÔJIaCft ,ItBÉlteHHJI nyqRa 

MHoroaapJ1'..ItHHX EOHOB Onpe,ItemmTCSI )t01lYCTiIMl:iM ypOBHeM nOTepb 0'1' nepe­

8a~ npB CTommo:aemmx YCROpR8MHX 1I0HO:a c MOJl6KyJI8MiI OOT8'l'01iHOrO 
rasa. EcJDI ,IVUI lI,Ilep e.ItHBCTBeBIWM nponeoooM, npHBO~ K nepesapn,u;­

!te, JiBJJJleTOSI no.nxsa'l' 8JI8R'l'POBOB B8 06C>JI01DOl 8TOMa-MimleHII, TO 1l}lJ{ Bo­

BOR, D1eP1lHX 8JI6R'l'pOHLt Ha CEOU OOOJlOtmaX. HaMeHeJme aa~ npo:UCXO­

,tt1!'1' Talat6 npH 0'l'pHB8 8JlenpoSOB D OTOJIRBOBeH1!lJlX o MOJIeR1JIaMH OC'l'a­

ro'lJIoro rasa. lIo9ToJaY npH paCtleTe nO'l'8pll Ce1IeBBSl no,tOtBa'l'8 II o'l'pIma 

8JlSIC'rpOHOB 0YMMHPOBaJmOll. 
IIomnre oallemm nepe~ HOHOB ypaBa IJ 92+ ay70+ ·paOC1DI'1'aBH 00­

JIY8MImpJI1ieCRJfH Me'1'O,nOM " H Ha OCHOBa 8TiIX oellemdt ~eBH nOTepH 

HOHOB YPaRa B cpe.ne aSOTa npJI YORopeHD B'''HYuOTpOBe'' ,IJj1IJI OROpOOTH 
poeTa MarmI'l'HOro nOM:B 4Wc.B Ta~e IIpJ!Be.neHH 8HStJ:8JmS1 OOTepll11: 

JJY1D(OB 20&013 ~U92+ HV 70+ 13 nponeHTax R nepBOHatJ:aJ.lDHOI HHTaBCHB­

ROCR (JI c: Rt.!Íiiã;qIKOH 100% ) )lJUI ,ItByx BBalleBd 9BepI'Jll! mmeRI.lDl 
11 ~yx BHalleRd: ,na:BJIemur 880Ta :B BaRYYMHOM 'rpaRTe "IIHYuoTpoaa". 

TaCSJlJllnQ 

U 70+u92+	 ' 

5 'YsB/JiyM. IO'MeB/BYU. 5 MeB/ui:RJI. 10MeB/HYlUI.
~----------


PaI IO-Rrop m 7,1% Zl% 16% 

P.I IO-9Top 3,1% 0,7% 3,1% 1,8% 

© ~~:ee=f-' 19~6 
_ 611S li"!.OTEKA _ ij 



}l3 npHBe.n;eHHott Ta6J1llIIUl BlJ,lOiO, tITO ,nOCTaTO'q}{O xoponae YCJIOBHH YCRO­

peHIDI RaR nOJIHOCT:bIO 1:I0ImSOBa.HHHX, TaR 1:1 70-Sapsr,n;HHX ROROB ~paHa ooec­

ne't003aIOTCSI IIpIt! .n;B.BJIemm: aSOTa P = I.IO-9Top. 3Ty BeJmlIBHY. mr.n;HM0,
 
1:1 CJIe~eT C~TaTD oTnpaBRoA TOqKoA npH npoeRTHpoBaHHH BaRYYMHoro
 
rpaxra":HyR.1I0 Tpoaa" •f'pe6OBaHHR: K ,I\aBJIeImlO sonopona li rer.aRff cymeCT.BeHHO
 
MeRee EeCTKHe BCJIe.n;cTBBe MeHbmHX sRa~eHHa ce~eHHA nepesap~R~ Ha 9TIIX
 
rasax, 

lIJI: 
2. AHA.JiH3 BAP1WITOB BAKYYMHOH IW1EP11 "J3yRJIoTpoHa" 

ITp06JleMY 06ecne~eHRJI Tpe6yeMoro .n;aBJIeHRH OCTaTOqijOrO rasa B o6~­
eMe YCROpeHHJI "Hyx.nOTPOHa" 6y,naM paCCM8TpxIBaT:b B paMKaX OCROBHOR OCO­
6eHHOCTII MarHHTHOA CIICTeMU aToro YCRopIlTeJIR, KOTOpaJI 8a.KJlD~aeTCH B 
RCnOJlDSOBaHKH .~ 06MOTOR~~BHTOB c XOJIO~UM MarHHTOnpOBO.n;OM Tpy6­
'iaToro cBepxnpoBO,IUm.Ka /4 • TaRoa MeTo,n TepMocTa6RJmsawm cBepxnpo­
BO,nHHRa 06eCne'tIHBaeT pH,lI; npeEMyIi.lecTB ~O cpaBHemm c Mal'HHTa.M1'I, ox.na­
JK.naeMh1MH ~ reJIReM B RpHocTaTe /5 .OcRoBRoe npeEMYmecTBo MeTo.n;a 
TepMOCTa6HJmaamm csepxnpoaomraxa, npMMeHeHHoro B "HyItJIOTpoHe':SaRJlIO­
~TCH B OTCYTCTBHH RpHocTaTa ~ ~Roro reJlHR, ~TO SHa~T8JlDHo CO~ 

Rp8lIlaeT sarpara aa RSrOTOBJIeIme YCRopRTeJIJI. O.n;HaRO OTCYTCTBH8~­

xoro reJIWI, íOTOpmt nenocpencraeaao OMHBaeT RaMepy B MaI'HHTax norpyx­
Horo TRna 76 , Tpe6yeT HHoro no~o.na R o6ecne~eHHID Tpe6yeMoro BaRYY­
Ma B o6~eMe YCRopeHKH. 

llOCROJIDRY MarHHTU HaxO~TCR npn TeMTIepaT,ype, 6JmSROit K T8MITepa­
Type ~Roro reJlHJI, li raSO~eJleHBe EX O~eR:b MaJIO,OCHOBHHM RaHaHOM 
nocTy~eHEH MOJIeRYJI rasa B 06~eM YCROpeHRH REJIJIeTCH HaTeRaHHe ns R80­
JIRIJ;BOHHoro o6~eMa xepea npOMeJKYTroI MeW" MaI'HHT8MlI 11 CIQ303:b urnXTOBaH­
HH:a MaI'HHTOnpOBO.n; ( BO.n;OpO.n; H re.JId ). 

llpOBe.n;eM aHaJIHS Tpex Ba~HaHTOB o6ecne~eHRH Tpe6yeMoro .n;aBJIeHKff OC­
TaTO'tJHOrO rasa ( P ;: I, 10- Top ) B 06~eMe ycsopenaa "1fyI<JroTpoHa" .Orpa­
HHtDnJOJI paccaorpeaaen BapHaHTOB, npe.nyCMaTpHBaroInRX RpHoreHHYlO OT:Ka'tI­
RY 06~eMa YCRopeHHH. 

A. BHyTpH MB.I'HHTOB paaseneaa repMeTH1maJ! BaRYYMHaR K8Mepa, OXJ1aJK­
,naeMafI JKH.nImM reJlHeM ( pHC. Ia ). 

E. TaxaR Ee RaMepa, HO OXJl~aeTCH sa c~eT ROHTaRTOB co CTeH:KaMH 
MaI'HHTOB ( pHC. 16 ). 

B. BaKyyMHaR RaMepa RaR 9JIeMeHT.RoHCTpiRnHH OTcYTCTByeT,06~eu 
YCKopeHHH repueTHsHpoBaH ( pRo.IB ). 
PaccMoTpHU ·Ka~ü MS STHX BapRaHTOB rro~p06Hee. 

A. OqeBH~HO, BaTOM B8pH8HT6 BOSUOXHOCTD rrOJIyqeHHH Tpe6yeuoro ~aBne­
HHH P :: I~IO-9 Top B ~axe SHa~TenDHo BMxe COUH6HHÜ ae BH3~BaeT. 

2 

a 6	 B 
PRC. I.	 BapHaHTIi C03~aHRH repUeTRqHOrO 06~eua YCKopeHRH BHYTPH cBepx­

npoBo~~~X UarH8TOB: 
I-MarHRTônpoBo~, 2- cBepxnpoBo~HmaH 06uoTKa, 3-Kauepa, 
4- KaHaJIbI OX1IaJK~eHHH xauepa 2!tR1J,KHU reaaeu, 

O~H8KO UeTanJIRqeCK8H K8uepa c KaH8naUH OXJlaE~eHHH BbIaOBeT RCKaxeHRH 
MarHRTHoro nona MarHHTOB aa CqeT TOKOB ~YKO, HaBO~HMbIX B M8TepRaJIaX 
STHX aneueHTOB. KpOMe Toro, HarpeB K8MepbI TOKaMR ~YKO 6y~eT ~OnOJIHH­

Te~DHO~ HarpY3KO~ Ha pe~pREepaTOp. ITpoBe~eu OneHOqHhIU paCqeT aToro 
TennOBu~eneHHH B npe~nOn02!teHHH OTCYTCTBRH KaHanOB OXJlaE~eHHH ~nH Ka­
lIlepbI KPyrnoro ncnepesnoro CeqeHHH no ueTO~HKe /7/: 

3 -AC . 2­
(I)Rpyd =:lTr j 8 , 

- 'y~enDHoe TenJIOBbI~eneHRe B K8uepe (BT/U),~Tpy6 
B - CKOpOCT» H3MeHeHHfl HH~K~R yarHRTHoro nonH (Tn/c),
 
r - pa~RYC K8uepli ( M ),

/Jr - TOJI1URHa CTeHKH KauepbI ( u ),
 

- y~enDHoe conporaaaeaae YaTepRana K8uepbI (Mfl HepJlt8JelOmeuf 
CT8nR npa TeunepaType U1J,Koro reJIRH f = 5.-r0-70u.u 7/). 

ITonO:litHY r = 5.10-2 11, Ar = 5·10-4 u. J1JIH lUUOIa "HyRJroTpoHa" ,rrpH 
KOTOpOU no~~e~ R cna~ nonH ~O BenRqRHhI B :: 2 TJI ocymeCTBnHIOTCH aa 
0,5 c /1/, IIHKOBoe y~enDHoe TennOBbI~eJIeHRe, H8U~eHHoe no ~opuYJIe (I), 
COCTaBHT 

PTpy6.rnm = 6,3 BT/U. 
Ecm~ "cTDn" B lI,RK1l6 MRTCH I c, cpannee y~enDHoe TenJIOBbI~eneHRe co-
CTaBRT 

PTpy6 :: 3,15 BT/U. 
J1JIH :acero "HyMoTpoHa" aarpes ~epJi HmlTCH ,n~no.mmT9JI:DHoit HarpYSKO! 
M01UHOCTDD OKOJIO 600 BT npH yxaS8HHHX rrapaMeTpax ~a. 

ITo Hawe~y MHeHRIO, B STOM cnyqae TepfleTCH OCHOBHoe npSHYYm69TBO 

3 



YCKopHTeHH c Tpy6qaTHUH UarHHTBUH, KOTOpOe SBKnmqBeTCH B npOCTOTe, a 
SHBqHT,H B ueHDille~ TPy~oeuKoOTH ero C08~BHHH no cpBBHeHH~ c BBpHaHTOU, 
r~e uarHHTH norpyzeHH B EH~H~ renH~. K TOUY ze ~ononHHTenDHS~ KOHTYP 
OXHBE~eHHH CHH8HT HB~eZHOCTD Bcero YCKopHTenR. 

E. 81'01' BapHBHT 8HaqHTenDHO npo~e, qeu npe~H~~H~. repUeTH3BnHH 
06~eMa YCKopeHHR 01' HSOHRUHOHHoro - 06eCneqeHa. rB800T~eneHHe c 60H»­
we~ qaCTH nOBepxHocTH BaKyyuHo~ K8uepH npBRTHqeCRH HCKnmqeHO BCHe~­
CTBHe HH3KO~ TeunepaTYpu CTeHOK KBuepH. 

He~ocTaTKH BapH8HTB - Te ze, qTO H B npe~H~~eu. nonOHHHTeHDHHu 
He~oCTaTKOu HBHHeTCR 60nee BHCORBH, qeu B BBpH8HTe "A", TeunepaTYPB 
CTeHOK KBuepH. ECHH paCCqHTHBBT» HB nOHyqeHHe Tpe6yeuoro ~aBneHHH 

OCTaTOqHHX raSOB c rrONO~Dn KOH~eHcanHH Ha xono~Ho~ nOBepXHOCTH RauepH, 
TeMllepaTypa 3THX CTeHOK AonmHa OOOTaBHHT» He 6~ee 26 K, nOTOMY ~TO 

npH 60nee BHCOKO~ TellnepaTY'p'e 'KOaIf!<lJHuueHT "npHHHnaHPlH" UOHeKYH 8SOTa 
K nOBepxHocTH peaKO na~aeT /8/. B paccuaTpHBaeuou TeunepaTYPHou ~Hana­
aOHe npBRTHqeCKH e~HHCTBeHHHU RBHBHOU TennOOTBO~B HBHHeTCH TenHonepe~a­
qa qepea MeXBHHqeCRH~ KOHTaKT KBuepH c xonO~HUMH BHYTpeHHHYH CTeHRaUH 
MarHHTOB. TennonpOBO~HOCTD TBKoro KOHTBKTB B BBKyyue onpe~enfleTCH CH­
no~ npHXHua ROHTaRTHpym~Hx nOBepXHOCTe~/9/. BCHm KBuepa HsrOTonneH8 
HS CTanH, TO ~HH OTBo~a UO~HOCTH P = 3,15 BT/U, BH~enRm~6~cR B "RBuepe 
01' TOROB ~YKO npa paaaaue 1'eUnepaTYP Rauepbl H uarIUITOB ~T~IO rpan, 
Tpe6yeTcH COS~a1'D H rrOCTOHHHO rro~~epXHBaTD CHHY npUEHU8 RBuepu K Mar­
HUTau, PBBHYID F npzz = 3000 Kr/U, npHqeU aTO YCHnHe ~OHEHO 6UTD 
paBHowepHO pacnpe~eHeHO no ~nHHe KBuepH. YRBSBHHaH BenHqHHa npHXHua 
OTHOCHTCH R cpe~He~ TeunepaType RauepH. B ~e~CTBHTeHDHOCTH Bcne~CTBHe 

HunYHDCHoro XBpaRTepa HarpYSRH TeunepaTypa KBuepH 6y~eT HeCTa6HHDHa ~O 

BpeueHH .: 
llOCKOHDRY npa npoeKTHpOBBHHH BeHHqHHY TennOBoro KOHTBKTa KauepH 

c warWiTOM onpe~enHTD OqeHD TP3~HO, TaR ze TpY~HO npe~CKaaaTD O~H~ae­

uym TeunepaTYPY Rauepu, a cne~OBaTeHDHO, c~enaT» BHBO~: UOXHO HH pac­
cquTHBaTD Ha KpHoreHH3ID OTRaqRY HnH He06xo~uo npe~YCYaTp~BaTD cpe~­

CTBa OTKBqKH Tpa~~OHHue. 

B. BapaaHT B npe~cuaTpHBaeT repueTHaaUHID 06~eua YCRopeHHH OT
I HsonHUHOHHoro 03Teu C03~aHHH TaRo~ KOHCTpYRUHH uBrHHTOB H coe~HHflID~MX! 

HX aneU8HTOB, ROTopaH 6H HcxnmqBna ~H~Y3HID rasa B 06~ew YCKopeHHH 
qepes npouezYTRH uez~y uarHHTaUH H qepea illHXTOBaHHH~ uarHHTonpOBO~.t 
aCRnIDqHTD ~H~Y3HD qepe3 ~eHH Mez~ nHCTaUH uarHHTOllpOBo~a UOXHO He­

li
 CKonDKHUH cnoc06aUH, HanpMuep, npOKne~RO~ nOCTOB c nOMO~DID repMeTHRa
 
HnH naKB na60 8aRH~qeHHeU Bcero uarHHTonpOBo~a B repUeTHqHU« KO~YX. 

QT06s HCKHIDqzT» nocTyrrneHHe rasa B 06~eM YCKopeHHH qepea npoueZYTKHi 
I:
I ue~y usrHHTaUH, B 3THX npoueZYTR8X UOEHO YCTBHOBHTD nepeXO~HHKH, CO­

H30nHUHoHHoro 06~eua. 8TH nepeXO~HHKH ~onEHH ~onYCKaTD He6onDillH8 OTHO­
CHTenDHHe nepeue~eHHH uarHHToB B npOneCC6 IDCTHpOBKH. 

OTKBqKY Bo~opo~a H renHH, nocT3nBro~Hx qepes OCTaBillHeCH ~eHH H 
HBJlHIlUUtXCH COCT8BHHMH qaCTHUH raSOOT~en8HHH HueID~HXCH B TpaKTe "Ten­
ma" "3HeueHTOB, UOERO BeCTH c nOUOI!tDID Kancyn c aKTHBHpOBaHHHM yrJIeM, 
pa8ue~eHHHX Ha oxnB~~aeuHX yqaCTK8X B 06~eue YCKopeHHH. 

He~OCTaTROU aToro BapHaHTa HBnH6TCH He06xo~HUOCT» ~opa60TKH 

KOHCTP3RUHH H TeXHonorHH HsrOTOBneHHH uarHHTB c yqe~OU repueTHsanHH ~ BHYTpeHHero 06~eua 6e8 Rauepu. 
Ho CYUMapHH6 TpY~03aTpaTH Ha ~srOTOBHeHHe YCKopHTenH c yqeTOU 

8TO« ~opa60TKH,no Hailleuy YHeHHID,A~H 6HTD 8HaquTen»HO HHae, qeu 
~nH BapHaHTOB c KauepaUH. Kpoue Toro, HCKnroqallTCH HCKazeHHH uarHHTHO­
ro rrOHH H ~ononHHTeHDHHe TellHOBH~eneHHH. 

SA.K.JII(JlIEHME 

llo HarneMY MBeHHIl, noc~e~HH~ Ha paccuoTpeHHHx BspHaHToB 06ecneqe­
HHR He06xo~Huoro BaKyyua B· "Hy'RJIoTpoHe"B HaH6OJIbllle:ii CTeneIDI COOTBaTCT­
B3eT YeTO~ TepuocTa6HnHsanHH cBepxnpoBo~HHRB B TPy6qaTHX UarHHT8X. 
Tpe6yeuH~ naRYYu B 06~eue YCKopeHHH 06ecnequBaeTca B aTou cnyqae 68S 
BH8ceHHH ~ononHHTenDHHX HCKaEeHH~ uarHHTHoro nOHa H ~orronHHTeHDHO~ 

TerrnOBO~ HarpyaKH aa peWPHzepaTOp. 
ABTOpM 6naro~apHH H.E.HcCHHCKOMY 3a HHHUHapOBaHHe 81'0« pa60TH, 

. A.A.CYHpHOBY H r.r.XO~EH6arHRHY - sa none8HHe 06CYE~eHHH. 
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llMHTpHeB H.C., TIHKHH A.H. 9-86-160 
AHanH3 BapHaHTOB BaKy-yMHol;t KaMepbl 11 HYKJIOTpoHa11 

ilpHBeAeHbl Tpe60BaHHR, npe~RBJIReMbie K AaBJieHHID OCTaToq­
HOrO rasa B 11 HyKJIOTpOHe11

, Heo(iXOAHMOMy AJIR yCKOpeHHR HOHOB 
ypaHa c AOnycTHMbiM ypoaHeM noTepb, ITpoaHaJIHaHpoaaHbl TpH aa­
pHaHTa C03A8HHR repMeTHqHoro oObeMa ycKopeHHR BHyTpH CBepx­
npOBOAR~ MarHHTOB C HCUOJib30B8HHeM KpHoreHHOA OTKaqKH. ITo­
KaaaHO, qTO KOHCTpyKqHH Tpy(iqaTbiX CBepxnpOBOAR~ MarHHTOB 
B HaH60Jibmel;t CTeneHH COOTBeTCTByeT BapHaHT 6ea KaMepbl KSK 
KOHCTpyKqHOHHOrO 3JieMeHTa, HO C repMeTH3a~HeA MarHHTOnpoBOAa 
H 3a30pOB Me~y MarHHTSMH. 

Pal5oTa B&monHeHa a Jla6opaTOPHH B&ICOKHX aHeprHA OIDIH. 

Coot!&ueHHe OOI.ewmeKHoro HHCrntyn llllepH&lx HccneAoBaHHii. Jly6Ha 1986 

ITepeBOA O.C.BHHorpa,L~oaoA 

Dmitriev I.S., Pikin A.I. 9-86-160 
Analysis of Versions of "Nuclotron" Vacuum Chamber 

The requirements to the pressure of ,residual gas in 
the "Nuclotron" providing acceleration of uranium ions with 
acceptable losses are given. Three versions of hermetic vo­
lume of acceleration inside the superconducting magnets with 
cryopumping are analysed. It is shown that the version without 
vacuum chamber as an element of a structure provided hermiti­
zation of a magnet yoke and gaps between magnets corresponds 
to a considerable degree to the design of magnets with 
a hollow superconductor. 

The investigation has been performed at the Laboratory 
of High Energies, JINR. 
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