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r. B:aeneHHe 

Mcc~enoBBHHB CBOICTB CBepxnpo:aonHHKOB H BOSMOEHOCTel BX npax
THqecxoro npHMeHBHHa :aeneTc& BO MHOrBX ~a6opaTop~ MHpa. Onaol HS 
sanaq HBnaBTCH HSMepeHHB napaMeTpOB C~epxnpOBOnHY~OB H, B qaCTHOCTH, 
CBep.xnpOBO nsmllrfX M8rHHTOB • Heo6xo nHMOCTI> aBTOMaTHSa.I.Q;m STOrO 
npouecca mn.•exaeT Hit 06111HX Tpe6o:aaad o6ecneqeaHH nocTaToqaol Toq
HOCTH HSMepeHHJi, 6IiCTpol 06p86oTKH H npencT~BHWI pesy~T8TOB, B03-
MOEHOCTH 6HCTporo H YDP6Horo ynp~eHBK npoUBCCOM HSMepeHHa. 

CosnaHHB 8BTOMSTBSHpOB8HHHX CHCTBM HSM6p6HWI napSMeTpOB CBepX
npoBOnHHROB H6p8BpHBHO CBJi38HO C p8SBHTHBM BHqH~T~HOI T8XHHKH. 
llpHMeaeHHe MBKp0-3BM H MHKponpoueccopo:a B TSKBX CHCTeMax n~eT no
~enaHe 6o~ee KOMDSKTHHMH H SKOHOMHHMH. Tax, HanpHMep, cosnaaa CHC
T6M8 HSMepeHHJi Cpen'~ a6conmTHOI B~HqHHH nHDO~Horo no~ CBepx
npOBOnamHX MarHHTOB • B nepBOM B8pH8HTe CHCT6MH HSMepeHHe npoBOnB
~OCI> H8 ~HHHH C SBM THD8 PDP -II. Onaaxo M8CC pemaeMHX B naHHOI 
CHCTeMe sanaq c6opa, o6pa6oTKH H npencT~eHBa B~pM8IlHH He npe~
aanaeT KpHTHqeCKHX Tpe60B8HHI K napaMeTpSM BHqB~HT~l>HOI MO~OCTH 
cHcTeMH, qTo cn~~o :aosMoZHHM B n~HelmeM nepeiTH K ee 6o~ee npoc
TOMY H SKOHOMHqHOMY 8BTOHOMHOMY B8pH8HTY H8 OCHOBe MHKponpoueccopa 
(cepHH M6800), OSY eMKoCT:LJO I K6aiT H IIIl3Y eMKoCT:&Jl 0,5 K6aiT. 

2. CHCTBMH Jla6opaTOpHH BHCOKHX SBeprlrfit 0Hffif 

B Jla6oparopHH BHCOKHX saeprd OWIH cosnaBH c~BIIYDJIBB SBTOMBTH
SHpo:aaaHHe CHCT6MH nnJi HSMepe~ fi8paM6TpoB H HCnHT8HHa CBepxnpoBo-
namHX MBrHHTOB! · 

CHCT6M8 HSMepeHHH KpHOrBHHOI T6MD9p8TV~2/. MSMepeHHe 8TOro 
D8p8MeTp8 OCHOB8HO 88 npHHilHDB npeo6paSOB8HHJi CODpOT~BHHJi TBpMo
naTqHKa B nepHon c~eno:aaHBa HMDY~co:a (KO~HllHBHT npeo6paao:aaaaa 
COCT~BT I MKC/0M), H n~ee- B Il~BOI KOA MeTonoM nepecqeTa 
HMny~co:a onopHol qacToTH. Y~eHHe npoueccoM HsMepeHHS ocy~cT-
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PHc. I. BJrox-cxeua CHCTeMY HBMepeHHa xpHorea

aol TeMneparypH. 

Qj ~I 

PHc. 2. BJrox-c.xeM& CJIJCTeMY aa .DHHD c YHKpo

-aBM B cTaanapre KAYAK ~ JIJSMepeHBH ooTepL 

saepru B CBepxDpoBO JtiDQHX xaCSeJVlX (a) 11 BM

IJ.YJUoCHHX Mal'HHTBX ( CS): I - nporp&~Marop ~ 
lilCToqamta Toxa, 2 - BC'l'oqHHJt Toxa, 3 - BCCJie

ueMd CB8px11pOBOilHHK, 4 - 6JIOK YIIp8BJ18HM, 

5a - rasroaJtep, 56 - zta>YJUoMe'l'p, 6 - llBTqHK 

o~eua rasa B rasroJUoJtepe,7- naTqmc TeMnepa

TYpH Bxo~ro B raaroJUoJtep rasa renHJ~, 

8 - ~BOI BOJUoTM8Tp. 

Bn&eTCJI nporpaMMHHM 

ROH'l'pOJIJ18poM. C no

MO~m M01l8Ma llBHHH8 

nepe~'l'CJI B MHHH

-31f;l TPA-70 I!.1lJI o6-

pa6o'l'KH H npeJtCTBDne

HHil. ToqHOCTJ> HSMepe

HHil COC'l'BBXR8T H8 

Meaee I%. 
JilloJt-cxeMB naR

aol cacTeMH npencTaa

JieHS aa p11c. I. 
CIIC'1'8fll8 HSMepe

HBJI II0'1'8Pk peprp B 

CB8pxm?OBOIIJDI!l4X M

CSe.IJIX H HNIIfJiliCHHX 

N8l'Hit'r8Xo BeJIHqHK8 

8H8prHH, BHJleJIJieMOI 

B N8l'HB'1'8 BJIB B 81lH
H~8 odo!,eMa KaCSeJill, 

OIIp81leJIJI8'1'CJI B 1Ipo

Q8CC8 HSMepeHBJI H 06-

pa60'l'KJI pana napaMeT

poB npK HCDH'l'aHHH 

CB8pXDpoBO llHHKOB o llo
TepJ aaeprBH B xopoT

KIIX 06pa~ 113M8p8-

llTCJI K8JIOpJIM8'1'pBqec

KBM M8TOllOM1 a 110'1'8-

pK SHeprKK B MBrHH-

Te -IIpJI IIOMOIQH ~yJUo

MeTpa c .ItBOfuiol HH

Terp8Il;lllel. 
CBcreMa peuHso

Baaa B ~yx aapaaa

orax: a) a~1g,ae MHHH-
3Bll TPA-70' 3 ; CS) K8 

6ase MHKpo-3BM' 
CTaanapTe RAMAH 41. 

Ha pBC o 2 noxaaaaa 6JioK-CXeMa CHC'1'8Mii 

C'1'8Hit8P'1'8 KAMAK. 
Ha JIJIHHH C MHKpo-3BM B 
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CHCTeMa B' 

U!HX MaTel?HBJIO 

napaMeTpoB nepexo!lHoro npouecca B 
OIIp81leJI8HM BeJIIIqHHH 

'1'81IJI08MKOCTH H Tenno

npoBOilHOCTH. ToqaocTL 

HSM8p8HHJI COC'1'8BJI88T 

·f ~ He Meaee 5%. 
CllCY 

~ CHCTeMa paCSoTa-
To-- I AUnt I i 

; 
'l 

To --"'"\..--' 
TPA 70 

PHCo 3. liiJ:oK-CXeMa CHCT8MH HSMepeHHJI TennoeM

KOCTH H '1'8liJIOIIpOBOnHOCTH CBepXDpoBOilHHKOB. 

~ I-'- TrT 

8'1' Ha JIHHHH C MIIHH

-3BM TPA -70. Ee CSJiox

cxeMa npellC'1'8BJieHa 

Ha pHCo 3. 

CHCT&Ma HSMepe

HHil Mar!W'l'HOrO liOM 

CBep~BOngwHX Mgr
HHTOB:BeJlllqHHa M~ 
HHTHOrO nOM onpeJte-

JI88TCJI M8'1'01l0M rapMO

HHqecRoro aaSJIHaa. B 
xaqecTBe ll8TqHKoB 

M8l'HHTHoro noM ac

noJIJ>symTca KaTymKH, 

KoTopue pacnoJiozeHH 

BHYTpH anep'l'YpH M~ 

HH'l'a H Bpa~BDTCJI B~ 

Jtpyr MBrHHTHOI OCH. 

ToqaocTJ> HSMepeHHJI 

O'l'HOCH'l'eJUoHOI BeJIHqH

HH MarHHTHOFO liOJIJI HB 

x::~ze ro-4. CHc.TeMa 

pa6oTaeT Ha JIHHHH C 

3Rt TPA- i • Ee 6JioK

cxeMa liOKasaaa Ha 

pHC. 4. 
PHC • 4 o liiJ:oK-CXBMa CHCTeMH HSM8p8HJ48 MBrHHT-
HOrD noM CBepxnpoBOilJnllH:X MBrHH'l'OBo CTBHR HCIJHTaga; 

CBBpXIlJlOBOIJ.I!!II!X MBr-

HHTOB. )J.aHH88 CHCTeHa o6ecne'lHB88T HSMepeHHB «x;>pr.m 'l'OKa O'l'RJIOHJDXQHX 

llHIIOJUoHHX MBrHHTOB H TeMII8p8TYJ>W OCSMOTOR B JtHanaSOHB 0'1' 4,2 K llO 

450 K. JJ,aTqHKBMH TeMllepaTypH JlB.lliUl'l'CJI TepMopesHcTopH THna TOO (I K; 
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0,125 BT). B CHCTeMe TaKES DpOHSBonaTC8 KOHTpO~ ypOBHH ~~pro re~ 
B KpHOCTaTe, C~93eHHe sa COCTOaHH9M BBKYYMa H sa 00paSOBaHH9M HOp
M~HOI ~S~ B OOMOTKax. 

ToqHOCTL HSMepeHHa WOPMH TOKa COCT~eT 0,5% /?/, a T9MD9pa
TYPU- He Meaee 7~ B DOUUHanasoae 4,2 K- ??,4 K H 5% B DOUUHanasoae 
??,4 K- 450 H18 • Yop~eHHe npo~eCCOM HSMepeHH8, oopaOOTKH H npen
CTa~eHHe naaaax ocy~ecT~Tca npH noMOmH MHRpo-3B~ B cTaanapTe 
KAMAK. BnoK-CXeMa CHCTeMH noKasaaa aa pHc. 5. 

3. THDOBM KOHfiJHrypa.IUfa 

UHwpoBM aneKTpoaaaa annapaTypa nepeqH~eaHHx CHCTeM BHno~eaa 
B CTSHUSpTe KAMAK H 

""~> 

pasMemaeTC8 B OUHOM 
KpeiTe. Cans:& RpeiTa 
c 3BM ocymecTBnaeTca 
cnocoOoM, SSBHQamHM 
OT ROHRpeTHOrO THDa 
3m! H ROHRpeTHWC yc
~OBHI aKCnnyaT~HH 

CHCTeM. B c~qae HC
DO~SOBaHH8 MHRpo
-3BM B cTaanapTe 
KAMAK MOUY~H MHRpo-
3BM HaXO U8TM B STOM 
&e KpeiTe. npa HC
no~soBaHHH MHHH-3EM 

PHc. 5. BnoR-CXeMa CT9Hil8 HCDUTaHHa CBepx- RpeiT canaaa c 313M 
DpoBO ztmJIHX Mai'HHTOB • DOO qepes CD~HSJIH-
SHpoB8HHHB ROHTpo~ep, ~H6o c noMo~~ Moneua. B noc~enaeu ~qae 
JtpeiT ynpaanaeTM nporpaMMHYM ROHTpo~epoM, a 3Bit MOlleT HSXO,ItHTl>M .Ha 

pa.CCTO.IWllJI.[,y.D;SJieHHOM OT o67.eRT8 HC~91lOBaHM. ' 
Ha pac. 6 DpHBeneHH: a) YDIX>IIIBHHaa ~K-cxeMa KORWIII'YPalWH SB

TOMaTHsHpoBaaaol CHCTeMY, ROTOpaa xapaKTepaa nx8 BHWenepeqH~BHHWC 

CHCTeM; 6) THDOBBa ~pM8 HMDY~COB TOKa B HC~eUYeMHX Mai'HHTSX. 
IloTOK USHHHX, DOCTYIIIWIIIHX B 3BM B Ra&noM ~&Me HSMepead, B 

cpeUHeM pSBeH 0,5 + I K6aiT/C. Jl,IUI HX HBKOMBHM Tpe6yeTCJI 067,eM na
MflTH no 6 K6aiT. 3Ta qaCTL DaMflTH 311.!: M03eT 6HTL TaRlle HCDODSOBaHa 
nxR xpaaeau o6paOOT8HHOI HH~PMSUHH, RQDqeCTBO ROTOpol o61iqao ae 
npeBwuaeT I KOaiT. IlporpaMMii yiip8BIIeau, o6pa6oTKH naaHHX H BHnaqa 
pesynTaToB HSMepeaHI saaa~T B cpenaeM IO K6aiT nSMHTH. Hs aax 
6oJJl>IIIBa qacu (ItO 8 K6aiT) BHnMBH8 nx8 CTaHUSpTHHX 6H6.nHOTeqHHX 
nporpa.w. 
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BpeMfl onaoro ~HR
~a HSMepeHJ!I MeMeT
CJI B npen~x oT 
O,I c no 10 c. BpeMfl 
BHUSqH pesy~:&TaTOB 
HSMepeaHI SSBHCHT OT 
CKOpOCTH DpHeMa HH
~pMa.IUfH YCTpoiCTB 
oto6pa&eau. TaR, ec
~H B RaqecTBe no~en
HHX HCDODSOB8TL Te
~eTaiD ~ rp~no

PE:c. 6. a) Ynpol!leaaaa KOHWHI'YP~M SBToMaTa- cTpoHTen, BpeMfl BH
sapoBaaaol cacTeMY HSMepeaaa napaMeTpoB cBepx- naqa pesy~TaToB Mo-
opononaHRoB; 6) THDOBBa ~pM8 HMIJ.Y~COB TORS llteT llOCTHI'8TL llBQaT-
B HCC~enyeMHX Mai'HHTSX. ROB CeRyHn, T.Q. B 

HeCRO~LRO pas 6o~we, 
qeM BpeMfl onaoro ~HR

M HSMepeHHI. B TSKOM c~qae CHCTeMa BHnaeT pesy~:&TaTH JIHOO TO~O 
no sanpocy, D6o ae npoBona HsMepead. 

TSKHM o6pasoM, nJIH SBTOMaTHSHpoBaHHHX CHCTeM HSMepeHHI napaMeT
~~/CBfB~POBOilHHROB ~Mecoo6p8SHO HCDO~SOBaTL MHKpo-3BM HJIH MHHH-
3BM' 9• , ROTopaa llO~lltHa HMeTL DO Rpalael Mepe 16 K6aiT 03Y H MHHH-
MSJI:&HHI KOMDJ19RC nep~epHIHHX ycTpoiCTB, TSKHX,RSK ne~JIBHTOqHHe 
ycTpolcTBa, TMeTaln HJIH AUDY, UHC~el. Jl,IUI o6pa6oTKH H opencT~e
HHn USHHHX &MaTBDHD HMBTL OHOnHOTBRY CTaHnapTHHX nporp8MM. . 

IlpHMeaeaHe aneKTpoaaol annapaTypa B cTaanapTe KAMAK nMaeT SBTo
MaTHSHpoBaaay~ CHCT9MJ 6oJiee rHdKOI DpH HSMepeRHH p8SHHX DapaMeTpOB 
CBepxnpoBDilHHKOB. llpH STOM CHCTBMY HSMepeHHa RBKHX-JIH6D IIapaMeTpOB 
CBepxnpoBOilHHKOB MOllHO ~erRO paCWHpHTL nJIH HSMepeHHa npyrHX napaMeT
poB HJIH nJIH opraaHSa.IUfH 6o~ee ~oa:aoro ynpaB~eau npo~eccoM asMepe
HHa. BpeMH cosnaaaa cHcTeMY o6sqao cocTSBnaeT.3-4 Me~. 

4. 3axnDqeaHe 

B sSKmDqeaHe SB~OP BHpaa:aeT HCRpeaaDD anaronapaoCTL H.w.Konna
KOBy, B.A.CMHpHOBY, !.T.~HMOBY H H.Typso sa U9HH!ie COB9Tii H o6cya
neaHa, a TSK&e E.B.qepHKX aa DOCTOaHHiil HHTepec R p86oTe. 
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XoaHr Kao 3yHr. CHcTeMw asToMaTH3a~HH H3MepeHH~ napaMeTpoa 
CBepxnpOBOAHMKOB /0630p/ 

10-81-241 

npeACTaaneH o63op aBTOMaTH3HpoeaHHWX CHCTeM, C03AaHHWX 8 na5opaTOPHM aw
COKHX 3HeprH~ OHflH AnA H3MepeHMH napaMeTpoa ceepxnpoeOAHHKOB. tMcTeMW MMeOT 
cneAy~He OCHOBHWe xapaKTepHCTMKH: nOTOK HH$QpMa~HM 0,5+1 K6aHT/C, o6~eM 
3aHHHaeMOH naMATM 38M 6 KCaHT, apeHA H3HepeHHA 0,1+1 c. Ha ocHoaaHMM o~eHKM 
3TMX xapaKTepMCTHK C$QpMynHpOBaflW HeK~Topwe Tpe6o&aHHA H peKOMeHAa~MH, KOTOpWe 
He06XOAHMO Y4MTWBaTb npH pa3pa6oTK8 nOAo6HWX CMCTeM. 

Pa6oTa awnonHeHa a na6opaTOPMH awcoKHx 3HeprH~ OHRH. 

llpenpMHT CIGMAMHeHHOro MHCTMT)'U 11A8PHWX MCCMAOa-11. ~ ... 1981 

Hoang tao Z~ng. Control Systems for the Superconductor 
Parameter Measurements 

10-81-241 

Control systems for the s~perconductor parameter measurements developed 
at the Laboratory ~f High Energies, JINR are reviewed. The systems have fol· 
lowing main characteristics: information flow 0.5+1 Kbyte/s, computer buffer 
memory volume 6 Kbytes, measuring time O.i+i s. Some requirements and recom
mendations for designing similar systems are given. 

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