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BBEIIFHVE

B padoTe HPMBOSATCA OCHOBHHE DENEHWA, ONpefesWBINME KOHCTDYHLUMD
g Texyonornm co3naHuA cBepxnpobomsmeit (CII) MAarHATHOR CHCTEMH HYKIO-
TPOHA /- YCKODHTEJIA PeJIATHBACTCKAX ANep, coopywaemoro B JladopaTopum
BHCOKUX sHepruit OUf.

MlepumeTp Oymymero yckopurends ¢ sHeprueit 6 I'sB/Hyka.—250 w,
TUCJI0 IMNOJBLHHX MACHMTOB marHo#t I,45 m - 96, uMcno KBALPYTIONBHHX
MarHUTOB pmiawHo# 0,42 M - 64, MaxkcmmanbHafd HHTEHCHBHOCTH
~10° 4yacT./IMKA 1A uo¢t, wacToTa IIOBTODEHWA UMKJOB YCKODEHWA ~
- 0,25 + 0,5 muxa /c.

MATHUTHO-KPHOCTATHH}! BJIOK

a Mma ncTeM 0 eTCA MarH
OcHOBHI ne eHTOM MarHUTHOH# CHCTeMd HYKJIOTpPOHA fBJA THAT
THNA "Eydﬂa" 910 mMmysibcHHEE CII-MarHHT ¢ "'XOJOOHHM" W¥eJse3HHM

aNMONM D NARANS AMANATIA Naneamara anmasadmenyie s s sees
g, TeT CPCIC DOTHCICIO SCLNCIOpaTiion ClielTha u3 LPJ\J“IG_

TOI'0 CBEPXOPOBOIHMKA. KarHETHOE moJe, fopMEpyeMoe XeJie30M, HMCeT B
anepType MAKCEMaJbHOe 3HAUEeHHe OKojo 2 TaA. NarHMT TaKor'o THONA OTIM-—
ygeTcAd SKOHOMAYHOCTHO, NPOCTOTOH B M3I'OTOBJEHMH, BHCOKO# HaIEeRHOCTHW.
InA yCKOPHTENA M3 TaAKMX MATHHTOB HBIOGHOCTEH B I'eJIUEBOM COCYHIe KpHo—
craTa ormamgeT. 3TO 00JervaeT NOCTYN K MATHATAM ¥ DEe3KO CHUEaeT Tpe-
6OBaHMA K KOHCTDYKUMH BaKyyMHO# KaMepH YCKODHTEJA, OKPYREHHOft U30JI-
UXOHHHM BABKYYMHHM OPOCTDAHCTBOM KpHOCTATA. v

Kadear oOMOTKE npelcTaBiAeT CO00#t MeJBXAOPOBY® TPYOKYy, BOKDYT
KOTOpOft cImMpaJbHO HABUTH NPOBOJIOKM M3 MeJKOIMCIEepCHOro NbTi cBepx~
npoBonHuKka., TpyOka kadela IONMyckaeT BHCOKOE 3Ha4YeHWe MJaBJieHHA enud,
BO3HHEKAMIee NpH Nepexole MarHUTa M3 CBepXMPOBOIANEr'0 COCTOAHEA B
HOPMAaJbHOE MM MpH aBapU#HOM HapymeHHM M3O0JSUAOHHOTO Bakyywma, a Tak-
Xe HeoOXommMoe IJIA yCKODeHMA Npouecca OXJarIeHMsS MATHATOB.

BuCOKasA aJeRTpAYecKas NPOYHOCTE, Masad UEIYKTUBHOCTE OCMOTOK M
Xopourde YCJOBUS HX KDUOCTATHPOBAHHA [O3BOJAAKRT OGeCHOediITh BHCOKYR
9aCTOTY NOBTODEHNA UMKJIOB YCKODEHHS B HYKRIOTDOHE, KOTOPHI NJaHApyeT-—
CA MCNOJAB30BATh B KagecTBe dycTepa ILiA [OC/elykii2# yCHROPHUTENBHO%
CTYTIEHH Np¥ HajibHetleM pasBHTHE YCKODUTEeJBHOTO kommJexca JladopaTopHsd.
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Prc. I. Cxema MarHMTHO-KDHOCTATHOTO GJIOKA.
I - cuapdioH; 2 ~ TeJMeBHE KOJJIEKTOPH; 3 — TeljoBo#
9KpaH; 4 - BaKyyMHaa kamepa; 5 - Mypra; 6 - Apmo;
7 - TpPyGOUPOBOI C WUIKAM 230TOM; 8 — BaKkyyMHHE XOxXyX;
9 -~ rara; I0 - Cll-xadesndb anerTpudeckoft cRA3H MATHATOB;
I1 - remnoso#t moct; I2 - odmMoTKa; I3 - rpydka mas
oxJiaxIeHHA ApMa; I4 - cymepmsoasauws; I5 - mogcraska;
I6 - momxpar.

Marmar 3axpennies B Kpumocrare (oM. puc. I) Ha BockME TArax 9 ra-
KEM 00pas3oM, 4TO WOCHE €r'0 OXJAaKKeHHS OT KOMHATHOR TemmepaTypu IO
TeJueBoft 1mOJOMEHNEe B NPOCTPAHCTBE ONTAYECKON OCH MATHETA HE A3MeHA—
ercd. K odomM TOpuaM BaKyyMHOTO KOXyXa 8 ¢ IOMONbD HaKUIHHX QUIaHUEB
npucoeNWHEHH I'HCKAE CHAbfOHHHe diemeHTH 1. Hakummoft duiaHer HmosBoIAET
TIOBOPAYMBATE OJOK BOKPYT' ocE. I'MOKHe 9JEeMEHTH NMOSBOJADT HepeMemaTh
COcenHAe CJIOKH EDYT OTHOCHTEABHO IpyTa HA HEOOXONMMYD I WCTHDOBKHE
MaTHETOB BeJHYHHY. BJIOK ycTaHaBMMBaeTCA HA NOACTABKY 15, AMexmyn mpm-—
cnocodzieHne I/l WCTHPOBKE. BakyyMHHEe KOEYXH GJOKOB COSIMHSOTCA MEXLY
codoft ¢ momombp pa3BEMHHX MyPr 5, odecneuMBamMEX JOCTYI K COeNAHEHH—
AM 3JEKTDAYECKAX ¥ KPHOT'CHHHX KOMMyHEKama#f, ammapaType IJA NEATHOCTH-
KA My9Ka #@ Ip., PAcNOJOXEHHHM B MAJHX TPOMEXYTKAX MEXIY MATHETAMH.

TEXHOJIOIWA CBOPKA MATHATHO! CHCTEMH

MaruaTHAg cEcTema cosmaeTcA m3 OIMHAKOBHX MBPHKTHO—KDKOCTBTM
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Prc. 2. CxeMa 3JEeKTpHUECKHX ¥ T'eJIMEBHX KOMMYHMKaLuit
MaTHUTHO-KPAOCTATHHX OJOKOB.
I - nuravimit KOJJIEKTOP; 2 — TpyOKa IJA OXJakIeHUud
KOJIEKTOpA; 3 -~ MeTalUIOKepaMIYeCKas 3JeK TPOU30JIAUNOHHAA
TpyOka; 4 - TpyOka IJA OXJamIeHUA EeJE3HOT'O fApMa;
5 - oOMOTKa KBAmpymoJd; 6 — OTBOIAUM KOJJIEKTOD;
7 - oOMOTKA IWOOJA.
O, P, D — Cll-xadeab 3JeKTpUYECKOH CBA3K COOTBET-
CTBEHHO orxnonﬁmmnx, foxycupyruux ¥ IedOKyCHPYOLUX Ma—
THATOB; 0 - oGpaTHHit Kadeab IVMTOABHHX MATHUTOB;
xI, x2 - cpellHee 3HAYEHNe MACCOBOTO MapocoiepRaHufg
B NOTOKE TeJiAAd HA BHXOIE U3 KAHAJOB COOTBETCTBEHHO
OOMOTRE M TPYOKH IJA OXJaxIeHMd ApMa; — MaccoBoe
nmapocolepxaHie B IMTaAnMEM KOJJEeKTope.

X

0JOKOB TpEeX THOOB COOTBETCTBEHHO IJA IMNOABHHX, QOKycHpYyWIX M Je-
foxycapyomax MarHATOB. Haxiufi Giox mepen ycraHoBkoft Ha KoJBUE yCKO-
pATENA MPOXOIAT KOMIJIEKCHYD NpOBepKy (TUIpaBimuyecKoe COMPOTUBJEHNE,
SJEKTPAdeCKad MPOYHOCTH, MATHATHHE HM3MePeHus X Ip.) Ha cUOeuyasbHHX
cTeHyax. lIlpm cOOpKe MATHKTHO! CHCTEMH C NOMOWEKN Pa3COpHHX BaKYyMHHX
coenmgAeHut CTHRYDTCA (CcM. prc. I) reameBHe KOJEKTOpH 2, TPydompo-
BOIH C XHIKEM a30TOM 7, BakyymHasa Kamepa 4 ¥ pastemuHHe MydTH O Baky-
JMHOT'O KOXYyXa COCeIHHX GJIOKOB., Bce MATHUTH YCKODHTeJA COeIMHARTCA IO
TpynnaM B TPH 2JEeKTpHYECKAEe Lemu: 0,0'— OTKJOHMOUMEe MATHUTH, P - $o-



KycHpyomEe # p - Zedoxycumpyoude MATHHTH. B KaxIoM GJiOKe IOMAMO
3JIEKTpOUEIM COGCTBEHHOI'O MATHATA EMEDTCA TPAH3MTHHE Kalde)M 3JeKTDH-
yecKolt CBASH MATHATOB Apyrmx rpymm (cM. puc. 2). JaA SJeKTPHIECKOTO
COeIMHEeHNA COCeIHNMX OJIOKOB B KaxIOM IPOMEXyTKe MEeXINy MATHHUTAMA BH-
TNOJHADTCA UeTHPe 3JEeKTpUdecKEXx cnag TpyduartHx Cll-xadene#. Iipm sTom
BCe TeJMeBHe KaHAJH OJIOKa COENHHEHH C T'eJHMEeBHMM KOJLIEKTOpaMA STOTO
0NOKa ¥ TNpOBEpeHH HAa TePMEeTWYHOCTDL Ha CcTeHBe. Takads TEXHOJOTHA Coe-
IEHeHUA OJIOKOB NMO3BOJHMT C BHCOKOH CTeOEeHED BepPOATHOCTH HCKJIDYATL I'e—
JAEBHE TeudM B BAKYyMHOE IPOCTPaAHCTBO, OKPyXanliee MAUHUTH.

B nmepmon HaJafk¥W YCKOPWTEJA MO®ET NOTPeCOBATECA HEONHOKpaATHasd
cdopka - pasfopka OTHEJBHHX JJEMEHTOB MATHHTHOR CHCTEMH C UENED HX
PEeMOHTA WJM 3aMeHH. [JIA cOxpalieH®s 3aTpPaT BpeMeHW, HeoOXOIMMHX Ha
Kaxmuit peMOHT (a cJefoBaTeNbHO, M HA Bech MEpHOJN 3AOYCKA YCKOPHTEe-
Js), MATHATHAsA CUCTEMA pa3CMTa HA MIBe UENo4KH OJAOKOB. llemouka coc-
TapAeT [OJOBAHY KOJbUA YCKODHTEJA M MMeeT paslesbHuit M30JLAIMOHHHHN
BAaKyyM. OTO NO3BOJNAET YMEHHINTH MACCY, OTOI'DEeBaeéMy® M OXJaxkIaeMyD
npd peMoHTe. PacueTdH NOKA3HBawT, 4TO (DA HAJAYMM TPeX TeJHMEeBHX pe-—
fpaxepaTOpPOB C XOJONOUNPOHM3BOIUTEAbHOCTED mp® 4,5 K mo I,6 kBr saTpa-
TH BpeMeHA Ha ORUH PEeMOHT cocTaBAT oroJo I00 wacos.

KPVCCTATHPOBAHME MATHUTOB

[Tocae 3Kcnepn7eﬂragbﬂoﬁ POBEPKE YCJOBHH KpHOCTATHPOBAHHA Ha
MOZEJBHHX MATHRTaX: 3,4,5/ B KaueCTBe XJajoareHTa OuJ BHODAH NAPOXAI-
KoCTHH# moTox rema. OmHopasHuft KpEoareHT (XMUKEf resmi#t) B CPaBHEHUN
Cc IEByx({a3HHM NMpPABONUT K MHOTOKPATHOMY YBEJMUEHHP® OXJaRIapimero moTOKa
yepes MarHAT, HEKOTOPOMYy YBeMMUeHHD TEeMIepaTyPH KPHOCTATHpDOBAHHA X
noHmxaer ycroftumBocTh Cll-0GMOTKM K TEIJIOBHM Harpy3KaM OT paimaidoH-
HHX DoTepb. Ha BHOOp ABYX(a3HOro resms OKa3aso BJIHAHHE X TO, 4TO M4
MaTHUTOB HYRJIOTPOH& OCHOBHAf TEIJIOBAA Harpy3Ka NDHXOJNATCA He Ha 06—
MOTKY, 2 Ha w®eJe3Hoe spmo. [Ipy MaccoBOM DmapOCOZieDRAHAM Ha BHXOAE W3
MArHATa iz = 0,9 (cm. prc. 2) mapocofepxaH#e HA BHXONE M3 OCMOTKH
iI = 0,35. Jror §aKT MO3BOJAEST HONYCTATH 3HAYATEABHHA pasdpoc B 3Ha-
9eHUAX TULPABIMYECKOT0 CONPOTHBJCHAS M TENJOBO# HATPY3KH OXJaRIanirX
KAHAaNOB MaTHATOB OT UX CPSNHUX 3HAUEHWH A BCEX MAUHUTOB JCKOPHUTEAR.
Cxema KpHOCTATHPOBAHMA MarHHTOB HYRJIOTDOHA HpEBeReHa Ha puc. 3. Co-
CTHKOBaHHHE Mex1y codoft kKpuocTaTH OJOKOB o6pasywT OI¥H, odumf# njs
KaRrIaft DOJOBAHH KOJNbUA YCKOPHTEAA, KPAOCTAT. BHYTDR BAKYyMHOTO KOXYy-
xa I kprocrara pacmoJoxeH TemaoBoft skpaH 2, mATaoEit 3 X OTBOIAMMR

4 TeJmeBHe KOAJNSKTOPH, K KOTODHM MAapajJie]bHO NOJKANYEHH MATHUTH 3,6.
Enoxaff renzat a3 pefpumeparopa DOCTynaeT B IMTARUMHE KOJJIEKTOP KpHOCTa-
TAa DOJIOBAHH KOJBUA YCKOPITEJA M pacnpeleideTcA DO OXJAxNawlMM KaHa-

JaM OTHEJBHHX GJNOKOB. B KA®OOM GJoke (CM. puc. 2) DAPORUIKOCTHHY mo-
TOK I'€JMA IOCJENOBATEJBHO IIDOXOMMT OXJAaxIJawiHe KaHaJH CBEDPXIPOBONALNX
radesel sJerTpHYeckoft CBASH COCEAHMX MATHATOB, OCMOTKY MarHMTA K TOC-
Jie OXJaEleHHsA METAKMEI0 KOJJEKTOpa M EeJe3HOI'O sfpMa MaUHUTa mOCTYTAaer
B oTBOJAmME KoJJeKTop. Ilo Mepe NMpOXORAEHWS KaHANOB OJIOKA M CHATHAA Te-
n0J0Boff HATPY3KH MaccoBOE MapocolepwaHme resima MeHAerTcA oT O Ha BXoje
B 0ok mo~ 0,9 (B cpelHeM InA BCex GJOKOB HOJOBMHH KOJBUA) Ha BHXOJE
n3 Onora, TeMmmepaTypa IOTOKA IeJdsd, NOCTYNADLETO B OTBORAUMME KOJLIEK-
TOp, KOHTPOJHPYETCA TEDMOMETDOM B XapaKTepA3syeT YCJOBHA OXJamJIeHHUS
MarHuTa.

Puc, 3. Cxema KpmOCTATHPOBAHMA MATHUTOB HYKIQTPOHA.
I - BaKyyMHH#! KOXYX NOJIOBHHH KOJBLUA YCKOPUTEJA;
2 - TemnoBoit sKpaH; 3 — MUTALUMIi KOJJIEKTOp;
4 - OTBOIAUMA KOJIEKTOD; H — IMIO.JBHH{ MarHIUT;
6 - KpBaIpynoJbHWI Mardur; 7 - peicixepartop.
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ABTOpd Onaromapwd E.V.IbAukoBy, A.':.cammxy, J.[..araposy,
[A.T.3ensn0Budy,| U.A.llenaesy u H.H.Aramopy 3a mOJe3HHE COBETH M 06—
CYRIEHAA MOJNOREHMH INaHHO# padoTH, BOWAMIAX B MPO2KT "HyxaoTpoH".
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Pyromuchp nocTynura B u3ZaTeabcKEit oTmeu
I8 mag I988 roja.

CmupnoB A.A,., XomxuBarusu I'.T. 9-88-344
Kotinenuus caepxnpopoasumel MAHUTHOH CHCTEMH
HyKIIoTpoHa '

IlpuBopsiTCA OCHOBHLIE pemeHHA, OnpefesHPmHe KOHCTPYKIHIO
H TeXHOJIOTHI0 MATrHUTHON cHcTeMbl HYKnoTpoHa. OCHOBHBMH 3Je-
MeHTaMH MarHHMTHOH cHCTeMbl ABIAKTCH HMIYJIBCHble MAarHUTH C
“xonopHuuM" wenesHmM APMOM M OGMOTKON M3 TpyGuaToro cmepx—
NMpoBOAHHKA. MarunTHoe nomne dopMHpYeTCH XelesoM, ero BejH—
yyiia B aneprype okoao 2 Tn. Maruur OKpyxen asoOTHbM 3KpaHOM
H BaKyyMHbIM KOXYXOM, ile HMeeT reJHeBoro cocyga. Bce maruu-
Tel Napajlenbilo NMOAKIIMEeHb K NMHTapleMy H OTBOAAUuEMYy reije-~
BLIM KOJUleKTopaM. KpuoareHtT - apyxdasHuit renuii. MarHurHas
cHCTeMa yCKOpHTesa pasfura Ha aBe nenoyku., llemouku cobGupa-
0TCA H3 MarHMTHO-KPHOCTATHHX OIIOKOB, NPOUICAMHX KOMIUIEKCHYI)
NpoBepKy la creugax.

PaGora BumnonHena B JlaBopaTopuu BbiCOKMX sHepruli OHAH,

Npenipunt O6»eaNHEHHOr0 HHCTUTYTA ANGPHBIX Hccnenonanuil. Ny6ua 1988

llepesopn JI.H,BapaGam

:and a vacuum shell has no helium vessel.. All magnets are

Smirnov A.A., Khodzhibagiyan H.G. 9-88-344
The Concept of a Superconducting Magnet System
for the Nuclotron

The concept of a magnet sysrem for the Nuclotron is ba-
sed on the following., Pulsed magnets with a "cold" iron
yoke and a hollow superconductor winding are used. The va-
lue of the iron-shaped magnetic field in the central bore

is about 2 T, The magnet surrounded by a nitrogen shield

connected in series with supply and return helium headers.
Two-phase helium is used as a coolant. The magnet system
of the accelerator is divided into two strings.The strings
are assembled of magnet-cryostat units. Each unit is tes-
ted on the test stands.,

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

Preprint of the Joint Institute for Nuclear Research, Dubna 1988




HET JIW MPOBEJIOB B BAIEA BUBJIMOTEKE?

Bui MoxkeTe [IONIYYHTL MO NOYTe Mepeyuc/ieHHble HHXKe KHHI'H, ecsid OHH He 6buTH 3a-
Ka3aHbl paHee.

13-8463 Tpyas XI MexayHapoaHoro CHMNO3uyMa o ANePHOR 4 p.50 k.
anexkTpoHuke. BpaTucnapa, Yexocnopakus, 1983.

112-84-366 Tpyast T MexxnyHapoAHOTO COBeLIAHNA No NpobieMam 4p. 30 k.
KBRHTOBO# TEeOpHH NMoNA. AywiTa, 1984.

101,2-84-599 Tpyast VI1 MexayHapooHOro ceMHHapa no npoénemam 5 p. 50 k.
GHINKH BICOKHX 3HeprHii. Jly6Ha, 1984.

17-84-850 Tpyast I MexxayHapoaHOro cHMno3suyma no H3bpaHHbIM 7p. 75 k.
npobneMam craTHcTHIeCKON MexaHuku. JlyGHa, 1984,
(2 Toma) N

11-85-791 Tpyanst MexayHapoAHOT O COBELIAHHA N0 aHANIHTHYECKHM 4p.00 k.

BBIYHCITEHHAM Ha OBM U UX npuMeHeHHI0 B TEOPETHUECKOI
dn3nke. Ily6Ha, 1985.

113-85-793 Tpyast XIT MexayHapoIHOro CHMNO3HYMa MO AXEpHO#M 4p.80 k.
anexkTpoHHke. [y6Ha, 1985.

114-85-851 Tpyas! MexayHapoIHoO#H WIKO/bI N0 CTPYKTYpe ALpa. 3p. 75 k.
Anywra, 1985.

113.4,17-86-741 Tpyas: V MewaynapoMHoil IWKONbI N0 HefiTpoHHOM PHInke 4p.50 k.
Anywra, 1986.

- Tpyast IX Bcecoto3HOro CoBeLAHHA M0 YCKOPHTeNAM 13 p. 50 .
3apAXeHHbEx uacTHu. [y6ua, 1984. (2 Toma)

I11,2-86-668 Tpyast VIII MexnyHapoaHoro cemMunapa rno npo6nemam 7p.35 k.
¢u3nkn Bbicokux JHepruii. [ly6ua, 1986. (2 Toma)

J19-87-105 Tpyast X Bceco3HOro CoBellaHHA No YCKOPHTENAM 13 p. 45 k.
3aprokeHHEBIX yacTHU. Jy6Ha, 1986. (2 Toma)

J17-87-68 Tpyasi MexxayHapoIHO# WKOJbI-CeMHHapa 1o ¢pusuke 7p. 10 k.
TAXeIbIXx HoHos. [ly6ra, 1986.

J12-87-123 Tpyasl Cobeluanus "PeHopmrpymra - 86", Jy6Ha, 1986. 4p.45 k.

14-87-692 Tpyael MexayHapoaQHOro COBELUAHHA NO TEOpHH 4 p. 30 k.
Ma/ONaCTHYHBIX H KBapK-aIpPOHHbIX cucTeM. [yGHa, 1987.

12.87-798 Tpyast VIII MexayHapoOHOro cosetaHua no npobaemam 3p.55 k.

! KBaHTOBOIl TEOPHH MoNA. Anymta, 1987,

114-87-799 Tpyast I MexayHapomoro cuMnosuyma no npobnemam 4p. 20 k.
33aMMO/1eHCTBHA MICOHOB H THOHOB C BELLEeCTBOM.
Oy6Ha, 1987

N17-88-95 Tpyast IV MexiyHapoaHoro cumMnosnyma no H36paHHeIM 5p. 20 k.

nmpodnemMam cTarHCTHYECKOH MexaHHKH. [ly6ua, 1987.

Baka3s! Ha YIOMAHYTbIe KHHIH MOTYT 6bITh HampasjieHs! Mo aapecy: 101000 Mocksa,
naBnoytamt, n.A 79, H3zaretsckun oraen O6beauHEeHHOro HHCTHTYTA AMEPHLIX HCC/TeI0BaHHii.




