
0 fi b e A M H e H H bl M 
MHCTMTYT 
RABPHbiX 

MCCnBAOBaHMM 

AYfiHa 

31/.t-i' I 

P9~81 339 + 
B .C .A;upeea, A .10 .rpHII.\eHKo, B J1.J1JIIOmeuKo, 
A.M. KoapH)I{HbiX, B .J1.Jlo6anoa, E .A .MaTIOllleBCKHH, 
J1.A.llJeJiaea 

MO,ll,EJIJ1POBAHJ1E 

"XOJIO,Ll;HOi1" BAKYYMHO:A KAMEPbl 

CBEPXllPOBO,ll,HmErO CJ1HXPOTPOHA 

HanpaeAeHo e llT3 

1981 



BBE,liEHHE 

8 3aBHCHMOCTH OT TeMnepaTypbl CTeHOK ·aaKyyMHble KaMepbl npoeK

THpyeMbiX CHHXPOTpOHOB CO CBepxnpOBOARiqeH MarHHTHOH CHCTeMOH 

MO>KHO 'YCilOBHO pa3Aei1HTb Ha 11XOI10AHble 11 11,21, CTeHKH 'KOTOpbiX Ha

XOARTCR npH TeMnepaType >KH.AKoro renHR, 1-1 11Tenilble 11 /3,41, pa6o4aR 

TeMnepaTypa KOTOpbiX 3Ha4HTei1bHO BbiWe. npoeKTOM HYKiiOTpOHci-'11 

npeAYCMaTpHBaeTCR 
11

XC>I10AHaR 11
• KaMepa. 3TOT sapHaHT KOHCTpyK

THBHO 3Ha4HTei1bHO npo~qe H ofieche~HBaeT 803MO>KHOCTb nOI1~4HTb 
6onee BbiCOKHH BaKyyM 3a C4eT KpHOCOpD~HH OCTaT04Horo raaa Ha 

CTeHKaX KaMepbl, nocneAHee ODCTORTeilbCTBO OCofieHHO Ba>KHO AilR 

HYKilOTpOHa, T. K. n03BOiiHT YCKOpRTb TR>Kell~le RApa C MHHHMailbHbi:-
MH noTepRMH 3a C4eT nepeaapRAKH. . 

B AaHHOH pa6oTe npHBeAeHbl peaynbTaTbl 3KcnepHMeHTailbHoro Hc

cneAOBaHHR BaKyyMHbiX xapaKTepHCTHK Tpex· nepHOAOB. 11XOI10AHOH 11 

YCKOpHTeilbHOH KaMepbl MOAeilbHOro CBepxnpOBOARiqero CHHXPOTpo-

.. Ha/5
1
• B nocneAHeM HapRAY C npOTOHaMH npeAnonaraeTCR YCKOpRTb 

TR>Kellble HOHbl, H,cornaCHO npeABapHTeilbHbiM O~eHKaM, AaBileHHe B 

ero· KaMepe AOil>KHO fibiTb He BbiWe .0 ~6 Hna, C TeM, 4TOfibl noTE!pH 

HOHOB 3a. C4eT nepeaapRAKH He npeBbiWailH 15%. ' . 

KOHCTPYKUHR KAMEPW 

PerynRpHbiH nepHOA MarHHTHOH CHCTeMbl MOAeilbHOrO CHHXPOTPOHa 

HMeeT <!>0.£10 CTpyKTypy !5I, 4TO 0Tpa3HI10Cb H. Ha KOHCTpyK~HH KaMepbl. 

Ha pHc.1 noKa3aHa' CXeMa BaKyyMHOH KaMepbl OAHOrO nepHOAa. ,lisa 

~HI1~4ecKHX Y4aCTKa '/1/ KaMepbl npeAHa3Ha4eH'bt AilR 'pa3Me~qeHHR 

J .. z. /' 

Puc.! 

AHnOilbHbiX MarHHTOB H HMeiOT AilHHy 

420 H BHyTpeHHHH AHaMeTp 50 MM •. 

,lisa I1HH30BbiX y4aCTKa /2/ AilH:

HOH no 150 MM Ka>KAbiH a nonepe4-

-HOM Ce4eHHH npeACTaBilRIOT COfiOH 

3Ili1HnCbl C 6CRMH 30x62 MM2,npH~ 
4eM B JI-I1HH3e /B ~eHTpe--KaMepbi/ 
fiOilbWaR.:OCb 3I1I1Hnca OpHeHTHpo

BaHa sepTHKailbHO, a B <!>-I1HH3e ~ 

ropH30HTanbHo. B Tpex He aaHR

TbiX MarHHTaMH KOpOTKHX Y4aCTKaX 

13-5/ npeArionaraeTcR paaMeCTHTb 

KoppeKTHPYIOiqHe 6ea>Kene3Hble caepx-

0 -.~EL!It1HEHtibl~1 V1HC nHY . 
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npoBOAfll!IJAe MarHIATbl /3 1!1111!1 5/ 1!1111!1 nJAKan-311eKTPOAbl '/5 1!1111!1 3/ 
e 3aBJACJAMOCTJA aT 4eTHOCTIA nepJAo,qa. KopoTKJAH ceo6o,qHbJH y4aCTOK 
/4/ JAMeeT eepTJAKa11bH~H naTpy6oK A11fl no,qcoe,qJAHeHHfl K KaMepe Ha
coca· 1!1111!1 ,qaT4JAKa ,qae11eH1t1fl. Aea KOHI.IeBbJX y4aCTKa /7 1t1 8/ co
,qepmaT pa36opHoe ~11aH1.1eeoe coe,qJAHeHJAe KaMep coce,qHJAX nepJAo,qoe. 

Bee npfiM011JAHeHHbJe y4aCTKit1 coe,qJAHeH~ Mem,qy co6oH rH6KJAMJA 
,qJAa~parMaMJA, o6ecne4JABa~llllt1Mit1 JAX noeopoT 6 roplt130HTa11bHOH n11oc
KOCTJA Ha 061!1JAH yr011 15° Ha nepJAOA Ill BbJn011Hfl~l!llt1Mit1 p011b TeMne
paTypH~X KOMneHCaTOpOB. KpoMe Taro, B CXeMy BK11~4eH Clt111b~OH 

/6/, ,qonycKa~l!IIAH He3aBJACIAMY~ ~CTIApOBKy · KaMep coce,qH~X n'epJAO
AOB B npe,qe11aX. 1-2 MM. 

311eMeHTbl KaMepbl BbJn011HeHbl 1!13 Hepmaee~l!leH CTa11JA MapKJA 
09X18H10T, nplt14e~ ee npfiM0111t1HeHH~e y4aCTKit1 lt13rOTOB11eH~ 1!13 
CTaH,qapTHbiX Tpy6 CO CTeHKOH T0111!11AHOH. 0, 5 MM, a ,qJAa~parMbl -
wTaMnoeKoH 1!13 11JACTa TOH me T0111!11t1Hbl. Coe,qHHeHHfl Mem,qy co6oH 
oT,qe11bHbJX. 311eMeHTOB e npe,qe11ax o,qHoro nepJAo,qa BbJn011HeHbl aproH
Ho-,qyroeoH ceapKOH. B pa36opHbJX ~11aHI.IeBbJX coe,qHHeHJAfiX JAcno11b-
3oBa11JACb Me,qHbJe npoK11a,qK1t1. 

,Qnfl lt1CK11~4eHIAfl Henpe,qBJA,qeHHbiX 3aMbJKaHJAH BIAXpeBbiX TOKOB, 
B03Hit1Ka~l!IIAX B CTeHKaX KaMep~ npiA 1.11AK111t14eCKOM lt13MeHeHIAIA MarHJAT
H~X no11eH, ee roplt130HTa11bHafl 4aCTb 311eKTPit14eCKit1 lt130~1t1pOBaHa 
C nOMOI!Ib~ lt13011fiTOpa /10/, KOTOpbiH JAMeeT npOXOAHOH ,qJAaMeTp 
54 MM 1t1 JAaroTOB11eH 1!13 KepaMJAKJA TJAna XC22 •. 

no11HaR 311eKTplt14eCKafl lt13011fll.llt1fl KaMep~ n63B011fleT lt1Cn011b30BaTb 
noc11e,qH~~ e Ka4eCTBe HarpeeaTenbHoro 311eMeHTa npH ee nporpeee 
Ha MeCTe. 

BaKyyMHafl KaMepa o,qHoro nepJAo,qa JAM.eeT A11HHY 1,5 M, o6beM 
5 11 1t1 noeepXHOCTb 0, 3 M2 ; o6111afl A111t1Ha ceapHbiX weoe pasHa 7 .M. 

TEXHOnor~R H3rOTOBnEHHR KAMEPW 

npiA lt13rOTOB11eHJAIA BaKyyMHafl KaMepa Kam,qoro nepJAO,qa 6~11a pas-
. ,qe11eHa Ha· OTAe11bHble TeXH0110rH4eCKHe y4aCTKIA TaK, 4TO B Kam,qOM 
Y4aCfKe BHa4a11e B~n011Hfl111t1Cb ceapH~e WB~, 06pa111eHH~e BHYTpb 
KaMepbJ. 3aTeM noc11e 311eKTpOn0111t1pOBKH 1t1 KOHTp011fl repMeTH4HOCTit1 
3TH y4aCTKIA CBapJABa11HCb Mem,qy C060H WBOM, o6pal!leHH~M Hapymyi 
npJA 3TOM B KaMepy no,qaea11Cfl aprOH C TeM, 4T06bJ CBeCTIA K MIAHW,; 
MyMy OKJAC11eHJAe wea JA3HyTpH, r,qe noc11eAY~lllafl 311eKTpon011HPOBKa 
HeB03MOmHa. 

roTOBafl KaMepa repMeTit131t1POBa11pCb Ha TOpl.laX ~11aHI.IaMH TJAna 
11KOH~11aT 11 , Ha lt13MepHTe11bHOM naTpy6Ke - ~11aHI.IaMJA C KaHaB04HO-
K111t1HOBbiM, COe,qJAHeHJAeM 113/, a,o Ha OTKa4HOM - BBapJABaeMOH aar11YWKOH. 
TJAn ~11aH1.1a Ha lt13MepJATe11bHOM naTpy6Ke B~6paH TaKJAM, 4T06bJ K He
My MOmHO Ubl110' npHCOe,qJAHIATb CTaH,qapTH~H np.eo6paaoeaTe11b nMH-27 
1!1111!1 MM-14M c npe,qenbHbiM lt13Mepf!eMbiM ,qaB11eHJAeM 1 0 Hna t-1 1 0 nna 
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COOTBeTCTBeHHO 17 1,. 0,qJAH 1!13. TOPI.IOB~X ~11aH1.1ee. CHa6ma11Cfl Me,qHOH 
Tpy6KoH c coe,qJAHeHJAeM TJAna 11wap-·KaHyc 11 A11fl noc11eAY~llleH OTKa4-
KJA. no,qrOTOB11eHHafl B TaKOM BJA,qe KaMepa nocTyna11a Ha CTeH,q 

KOHTp011fl 1t1 TpeHJApOBKJA. 
TpeHJApoeKa Ha cTeH,qe npe,qycMaTpJABa11a C11eAY~l!IJAe onepa1.11t11t1. 

npem,q'e ecero roToBafl KaMepa no,qeepra11acb KOHTpo11~ Ha repMe
Tit14HOCTb C nOMOlllb~ re111t1eBoro Te4eJACKaTe11fl nH1-7A. 3aTeM npo~ 
BOA1t1110Cb 3-5 1.11AK110B Hlt13KOTeMnepaTypHOH TpeHIApOBKIA, B Kam,qOM 
1!13 KOTOPbiX KaMepa ox11am,qa11acb ,qo TeMnepaTyp~ mJA,qKoro aaoTa 
C nOC11eAY~l!IIAM HarpeBOM AO KOMHaTHOH TeMnepaTypbl. noc11e nOBTop
HOr6 KOHTP011fl repMeTit14HOCTIA KaMep~ n004epe,qHO noMel!la111t1Cb B 
BbJCOKOBaKyyMHbiH 06beM CTeH,qa, r,qe OHIA B Te4eHJAe 24-48 4aCOB 
nporpeea111t1Cb npH TeMnepaType 750-800 K. PaapemeHHe BHe KaMep 
,qo ,qae11eH1t1fl nopfl,qKa 10 Mna, JAcno11b3YeMoe KaK A11fl Ten110it13011fi
I.IIAIA, TaK 1t1 A11fl 4aCTit14HOro y,qa11eHJAfl paCTBOpeHHOro B lAX CTeHKaX 
eo,qopo,qa, coa,qaea11ocb AH~~yaJAoHH~M arperaTOM ABn-0,5. Aae11e
HJAe BHYTPJA KaMep /nopf!,qKa 1 Mna/ no,q,qepmJABa110Cb MarHJATopaapf!,q
HbJM HacocoM TJAna HOPA-1 00 /7!. Hx nporpee. aaeepwa11cR ox11am,qeH1t1eM 
,qo KOMHaTHOH TeMnepaTypbl, KOHTP011eM repMeTJA4HOCTJA .Ill KoHcep'ea
LIH<?HHOH repMeTJA3ai.IJAeH. noc11e,qHflfl onepai.IJAfl Bbln011Hfl11aCb nyTeM 
o6maTJAfl 1t1 nepeKyca Me,qHoro wTeHre11fl Ha ~11aH1.1e OTKa4aHHOH Ka
Mepbl, coe,qJAHfl~l!lero ee c MarHJATopaapfl,qHbJM .HacocoM. B OTKa4aHHOM 
COCTOfiHIAIA KaMepbl xpaHJ.1111t1Cb ,qo MOMeHTa lAX MOHTama B KpiAQCTaTe. 

npe,qn011ara110Cb, 4TO Bbln011HeHJAe 3TOJit np01.1e,qypbl ,' a TaKme 
MIAHJAMa11bHOe BpeMFJ BbJ,qepmKJA KaMep npiA aTMOC~epHOM ,qaB11eHIAIII 1t1 
noc11eAYIOI!IJAH nporpee Ha MecTe ,qo· TeMnepaTypbl. 470 K ,qocTaT04HbJ 
A11fl y,qa11eH1t1fl 6o11bWeH. 4aCTIA eo,qopo,qa 1!13 JAX cTeHOK. Pac4eTHOe · 
,qae11eH1t1e e KaMepe npH KOMHaTHOH TeMnepaType ,qo11mHo 6b1Tb no.pfl,q
Ka 1-3 MKna e c11y4ae OTKa4KJA HacocoM HOPA-100. 

PE3YnbTATW 3KCnEPHMEHTA 

B onliiCbiBaeMOM 3KcnepJAMeHTe JACC11e,qoea11HCb eaKyyMH~e xapaK
TepHCTJAKIA Tpex OAJAHaKOBbiX coe,qJAHe'HHbiX noc11e,qoeaTe11bHO /no ea
KyyMy/ KaMep pery11flpHoro nepJAo,qa Mo,qe11bHoro ceepxnpoeo,qfll!lero 
CIAHXPOTPOHa. Pa3Mel!leHJAe BaKyyMHOrO OUOpy,qoBaHJAfl noKa3aHO Ha 

pJAc.2. 

Ha JA3MepJATe11bHOM naTpy6Ke o,qHOH 1!13 KpaHHIAX KaMep 6bl11 ycTa
HOB11eH ,qaT41AK ,qae11eH1t1fl /1/ TJAna nMH-27, a Ha ,qpyroH - MM-14M 
/2/. Cpe,qHflfl KaMepa 4epea naTpy6oK OTKa4Kit1 6~11a coeAJAHe~a c 
HacocoM HOP,Q-100 /3/. · 3,qecb me 6~111t1 ycTaHOB11eHbl ,qaT4HK ,qae11e-. 
HIAfl nMJ.1~27 /4/ 1t1 npe,qoxpaHJATe11bHafl MeM6paHa /5/, npe,qOTBpallla~
lllafl paapyweHHe CJACTeM~ e c11y4ae nona,qaHJAfl mJA,qKoro re11JAR e ee 
Ten11bJe y4aCTKJA, a TaKme nporpeeaeMbiH-· eeHTit111b /6/ ~poTKa4Kit1. 
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PHc.2 

B ropH~OHTanbHOM renHe80M 
KpHOCTaTe /7/, KaK 8HAHO H3 
pHc.2, HaXOAHflHCb TOflbKO ropH-
3.0H"tanbHble 4aCTH KaMep. npH 
3TOM AaT4HKH Aa8neHHR /t/ H 
/2/ pa3Mell{aflHCb 8 H30flRltHOH
HOH 8aKyyMHOH nonocTH, o6pa-
3yeMOH COCYAOM /8/. 

K MOMeHTY MOHTa>Ka CHCTeMbl. 
B renHe80M KpHOCTaTe CTeHATpe-
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HHpOBKH . KaMep He fiblfl nOJlHOCTbiO o6opyA08aH, n03TOMy He 6bma 
npo8eAeHa 3aKni04HTenbHaR onepa~,tHR - npo8epKa HX repMeTH4HOCTH 
MeTOAOM 11re11He80rO MeWKa 11 nocne 8biCOKOTeMnepaTypHoro nporpe8a. 
H3MepeHHOe CYMMapHOe HaTeKaHHe 8 Tpex CMOHTHp08aHH~~ KaMepax 
6bi110 oKono 1 HBT nocne 48-4aco80H OTKa4KH HacocoM HOP.Q-1 00. 
fepMeTH3attHR renHe8oro KpHOCTaTa no380flH11a npo8epHTb HX repMe
n14HOCTb MeTOAOM 11re11He8oro MeWKa 11 Ha MeCTe. npo8epKa noKa3a
na, 4TO HMeJlOCb HeCKOJlbKO MHKpOTe4eH, JlOKaflH3a~,tHR H ycypaHeHHe 
KOTOPbiX oKa3anHCb HaH6onee TPYAOeMKHMH ·onepa~,tHRMH. · 

noc11e 11HK8HAa~,tHH yKa3aHH~X MHKpOTe4eH, 3~4aC080ro npor~~~a 
KaMep Ha MeCTe npH TeMnepaType 420.k H 48-4aC080H OTKa4KH Mar
H~TOp~3PRAH~~ H8COCOM ra308~Ae11eHHe 8 HHX COCTaBHJlO 0~25 HBTJ 
a Aa8neHHe - 3 MKna npH KOMHaTHOH TeMnepaType. TaKHM o6pa30M, 
nony4eHHble 8aKyyMHble xapaKTepHCTHKH KaMep• nOJlHOCTbiO COOTBeT
CT80BaJ1H npeAnonaraeM~M. 

nporpe8 KaM~p Ha MeCTe npo~OAHflCR npH OTKa4Ke renHe8oro 
cocyAa arperaToM ABn-0,5 AD na8neHHR nopRAKa 10 Mna c ttenbiO 
TenJlOHaOnRttHH 06MOTOK C8epxnp080ARU{HX MarHHTOB • .QnR HCKfll04eHHR 
803MO>KHOrO noape>KAeHHR MarHHT08 B pe3yflbTaTe 4pe3MepHoro HX 
Harpe8a nporpea npoaoAHncR npH 6onee HH3KOH TeMnepaType, 4eM 
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nnaHHpo8anocb. B'3TOM ciiy4ae TeMnepaTypa caepxnpo80ARU{HX o6-
MOTOK 803pOCJla BCero'Ha 40 K OTHOCHTeJlbHO KOMHaTHOH. 

Ha PHC. 3 . noKa3aHa 3a8.HCHMOCTb Aa8JleHHR a ycKOPHTellbHbiX Ka- / 
Me pax OT TeMnepaTypbl. HX CTeHOK, nony4eHHaR npH OXJla>KAeHHH 
KpHOCTaTa.KaK BHAHO H3 PHCYHKa, AaBneHHe OCTa8aflOCb npaKTH-
4eCKH t-ieH3MeHHbiM 8nnOTb AD TeMnepaTyp~ nopRAKa 60 K;' npH Aanb-. 
HeHWeM OXJla>KAeHHH AaBneHHe n11a8HO yMeHbWaeTCR npHMepHO Ha no
PRAOK, KOrAa TeMriepaTypa CTeHOK AOCTHraeT Be11H4HHbl 20 K •. npH 
6onee HH3KHXtTeMnepaTypax Aa8JleHHe pe3KO naAaeT HH>Ke yp08HR, 
perHcTpHpyeMoro HCnonb3yeMbiMH npeo6pa3oaaTe11RMH •. 6onee Taro, 
pa3PRA 8 npeo6pa3oaai-ene MM-14M nonHOCTbiO ripeKpall{aeTcR. 3To 
06CTORTeJlbCT80 n0380J1ReT o~,teHHTb BepXHHH yp08eHb AOCTHrHyToro 
AaBJleHHR BeJ1H4HHOH MeHee 10 nna. 

3AKJl104EHHE 

Pe3yJlbTaTbl npo8eAeHHbiX 3KcnepHMeHT08 nqKa3bl8aiOT, 4TO .8 11xo-
11DAHOH11 8aKyyMHOH KaMepe C~HXpOTpOHa CO C8epxnp080ARU{eH Ma~HHT
HOH CH~TeMOH MO>KHO nony4HTb CTaTH4ecKoe Aa8neHHe nopRAKa 
1-10 nna~·3Ta 8enH4HHa Ha 2-3 nopRAKa MeHbWe TOH, 4TO·npeAno
naraeTCR HMeTb B MOAeflbHOM CHHXPOTpOHe. 

3KcnepHMeHT~ nOAT~epAHflH TaK>Ke npHeMneMOC~b 8~6paHHOH Tex
HOflOrHH noArOT08KH KaMep~. 0cH08HaR oco6eHHOCTb 3TOH TexHono
rHH ,-g; COCTOHT B TOM, 4TO, 6onee TPYAHbiH B peaJ1H3attHH aapHaHT 
B~COKOTeMnepaTypHoro nporpeaa Ha MecTe 3aMeHeH npeAsapHTeJlbH~M 
nporpeBOM Ha CTeHAe, a nporpea Ha MeCTe npOBOAHTCR npH HH3KOH 
TeMnepaType. 

B npo~,tecce.H3rorosneH~R H HCn~TaHHR KaMep~ B~RBJleH PRA 
KOHCTpyKTHBHbiX H TeXHOJ10rH4eCKHX HeAOCTaTKOB, KOTOpble MOryT 
6~Tb YCTpa~e~~ npH npoeKTHP08aHHH pa604ero aapHaHTa BaKyyMHOH 
CHCTeMbl. 

f\BTOpbl C4.HTaiOT ·caOHM npHRTHbiM AOJlrOM Bblpa3HTb 6narOAapHOCTb 
B.H.BopOWHflOBY H 6.E.He4HnopeHKO 3a H3rOTOBneHHe BaKYYMH~X Ka
Mep, B.A.6enywKHHy H A.f.3enbAOBH4Y 3a noMOU{b·npH npo~eAeHHH 
KpHoreHH~X HCn~TaHHH H oco6eHHO A.M.6aJ1AHHy H Jl.f.MaKaposy 3a 
nOCTORHHYIO nOAAep>KKy 3TOH pa60Tbl H HHTepec K HeH. 
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20 MaR 1981 roAa. 

An¢eeB B.C. H p;p. Mop;enHpoBaHHe 11xonop;Hoii11 

BaKyyMHOH KaMepbJ CBepxnpOBO,Il;.!III~ero CHHXpOTpOHa 
P9-81-:-339 

llpHBeAeHO OllHCaHHe KOHCTPYK~HH H TeXHOJIOrHH H3rOTOBJieHHH 
11XOJIO,[IHOH 11 BaKyyMHOH KaMepbi MO,IJ;enbHOrO CBepxnpOBO,Il;H~ero CHHXpO
TpOHa. ,UaHbl ee OCHOBHbJe napaMeTpbi. B KaMepe ,[IJIHHOH 1 ,5 M 6biJ10 
,Il;OCTHrHyTO p;aBJieHHe- 3 MKlla npH KOMHaTHOH TeMnepaType H 
<10 nlla npH TeMnepaType ~Hp;Koro renHH. 

Pa6oTa BblllOJIHeHa B Jla6opa~opHH Bb!COKHX 3HeprHH 'OlUIH:. 

OpenpHHT 06~eAHHeHHOro HHCTHTyTa ftAePHWX HCcneAOBaHH~. ny6Ha 1981 

Alfeev V.S. et al. Cold Vacuum Chamber Simulation 
of the Superconducting Synchrotron 

P9-81-339 

A description is given of design features; construction 
technology and main parameters of a cold vacuum chamber of 
the model superconducting synchrotron. A pressure of 3 mkPa 
was achieved at room temperature and of 10 ppA at the tempera
ture of liquid helium in the chamber 1.5 m long. 

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

Preprlnt of the Joint Institute for Nuclear Research. Dubna 1981 

llepeBop; aHHoTa~HH O.C.BHHorpap;oBoii. 


