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XoaHr Kao 3yHr I 0 - 12344 

nporpaMMHOe o6ecne4eHHe CHCTeM~ Ha /lHHHH C 38M 
TPA-70 AllA H3MepeHH~ noTepb 3HeprHH e ceepxnpoBOAHHKax 

npHBOAHTCA onHCaHHe nporpaMMHOrO 06ecne4eHHA CHCTeMW, KOTOpaA 
pa6oTaeT Ha llHHHH c 3BM TPA-70 H npeAHa3Ha4eHa AllA H3MepeHH~ eenH-
4HH nOTepb 3HeprHH B CBepxnpOBOAA~HX Ka6ellAX H MarHHTaX. 

nporpaMM~ HanHCaH~ Ha A3~Ke ACCEM6nEP c nepeMe~a~~e~CA aApe
Ca4He~ H 3aHHMa~T o6oeM naMATH SK 16-pa3PAAHbiX enos. CTpyKTypa 
nporpaMM n03BOilAeT nO/lHO H 3¢$eKTHBHO HCnO/lb30BaTb CTaHAapTHOe MaTo-
6ecne4eHHe 3BM TPA-70 IIIlA o6pa6oTKH HH$opMa4HH. 

Pa6oTa BblnonHeHa B na6opaTOPHH B~COKHX 3HeprH~ OHJH1. 

Coo6wenHe 06bellHHenuoro uucruryra SlllepHbiX uccnenoeanuii, ily6na 1979 

Hoang Kao Zung 10 - 12344 

Software for Superconductor Energy Losses Measuring 
On-Line System with the TPA-70 Computer 

Software for superconducting cables and magnets energy losses 
measuring on-line system with the TPA-70 computer is described. 
The programs are written in ASSEMBLER language in relocatable form 
and occupies the 5K 16-bit word memory. The software structure al
lows one a complete and effective using of the TPA-70 computer 
standard software for data handling. 

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

Communication of the Joint Institute for Nuclear Research. Oubna 1979 

C> 1979 06f.81lBBIJIIBbl. BBCTIIJ'TT SUIIJpBbl}( BCCneJIOBIJIIB/1 Jly6HIJ 

BBE,l{EHHE 

B HaCTOJIIQee BpeMJI B na6opaTOPBB BhlCOKBX 3HeprBH se,nyTCJI 

pa60Tbl no BCnbiTaHBlO CBepxnpOBO,D;JIIQBX Ka6eneii B BMnynbCHbiX 

MarHBTOB. C03,D;aHa CBCTeMa, npe,nHa3HaqeHHaJI ,D;nJI B3MepeHBH 

senBqBHbl noTepb 3HeprBB S CBepxnpOSO,D;HBKaxll!3Ta CBCTeMa 

ocyiQeCTSnJieT onepaTBBHYlO ,D;HarHOCTBKY CBOHCTS CBepxnpOBO,D;

HBKOB npB BCnbiTaHBB 6onbiiiOrO KOnBqecTsa KOpOTKBX o6pa3~0B 

csepxnposo,nJIIQBX Ka6eneii B MarHBTOS. 
CucTeMa pa6oTaeT Ha nBHHH c 3BM TPA-70

1'2; 3BM TPA-70 

HMeeT naMJITb eMKOCTblO 16 K 16-pa3pJI,D;HbiX enos B Ha6op nepu

$epHHHbiX ycTpoiicTs: TeneTaiin ASR- 33, $oTocqHTbisaJOIQee ycTpoii

CTSO FS -1501, nep$opa Top D -102 B rpa4JuqecKHH .nucnneii GD -71. 

Ha nHHHH c 3BM Haxo,nHTCJI KpeiiT KAMAK, s KoTopoM pa3Me

IQeHa ~u$posaJI 3neKTpoHHaJI annapaTypa. YnpasneHHe KpeiiToM 

npOH3SO,D;HTCJI c noMOIQblO cne~uanH3HposaHHOro KOHTponnepa. B 
npo~ecce H3MepeHHH ,naHHbie nocTynalOT s 3BM B sH,ne 12-pa3-

pJI,D;HbiX H 16-pa3pJI,D;HbiX enos CO cpei!,HeH CKOPOCTblO 50 6ailm/c. 
CKopocTb o6MeHa ,naHHbiMH no nporpaMMHOMY KaHany MO)I(eT 

.nocTHraTb 250 K 6ailm/c. 
flpH o6pa6oTKe pe3ynbTaTOS H3MepeHHH ,naHHbie npe,ncTasnJIIOT

Cll s su.ne queen c nnasaJOIQeii 3anliTOH. Pe3ynbTaTbi o6pa6oTKH 

,naHHbiX Heo6xo,nHMO sbi,nasaTb nocne Ka)l(.noro ~HKna H3MepeHHH 

,D;llll KOHTpOnll H KOppeK~HH napaMeTpOS, onpe,nenJilOIQBX ycnOSBll 

HCnbiTaHBJI. TaKHMH napaMeTpaMB JIBnlllOTCJI speMJI H3MeHeHHJI TOKa 

S MarHHTe, aMnnBTY)J;HOe 3HaqeHBe TOKa H ,D;nHTenbHOCTb nay3bl 

Me)I(,D;y HMnynbcaMH TOKa. Cne,nyeT OTMeTHTb, qTO BpeMJI, Heo6xo

,D;HMOe ,nnll neqaTH pe3ynbTaTOS, COCTaBnJieT ,D;eCliTKH ceKyH,D;, 

qTO 3HaquTenbHO 6onbiiie BpeMeHB O,D;HOrO ~HKna B3MepeHHH, KO

TOpoe 3aSHCHT OT ycnOBHH HCnbiTaHBll B MO)I(eT MeHliTbCJI B npe

,nenax OT 0,1 )1;0 10 C. llo3TOMY SO speMJI Sbl,naqB pe~ynbTaTOB 

o6pa60TKH ,D;aHHbiX H3MepeHHll He npOBO,D;JITCJI. 
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OHHCAHHE HPOFPAMM 

linox-cxeMa pa6oThl nporpaMM npe,D;cTaaneHa Ha puc. 1a. Ha 

puc. 16 npaae,~~;eHa npaHuanaaJibHaR cxeMa peracTpa cocToRHHH, 

C ITOMOIUblO KOTOporo OCy{UeCTBJIReTCR CHHXpOHHJaUHR pa60Tbl 

nporpaMM. Ilo caraanaM "Haqano", "Cepe.naHa" a "KoHeu" HJMe

PRJOTCR COOTBeTCTBeHHO JHa'leHHR BpeMeHH HapacTaHHR t l H Bpe

MeHH cna,D;a t 2 TOKa B MarHHTe, aMITJIHTY,D;hl HanpR:>KeHHR U m Ha 

WYHTe TOKOBOH uerra MarHHTa, BpeMeHH nayJhl t
3 

Me:>K,D;y HMITYJibCa

MH TOKa, a TaK:>Ke HanpR:>KeHHH U Ha BXO,D;e UH«<!poBoro BOJlbTMeTpa 

l.J.B. Ilo CHrHaJiy "CTon" HJMepReTCR npOMe:>KyTOK BpeMeHH r, Ja 

KOTOphiH 06'beM raJa B raJrOJib,D;epe .llOCTHraeT O.llHOro JIHTpa. 

Ha OCHOBe ITOJiy'leHHhiX ,D;aHHhiX Bhi'IHCJIRJOTCR napaMeTphl Mar

HHTa ,II;JIR KOHTpOJIR H KOppeKUHH YCJIOBHH HCIThiTaHHR. IlpH HCllhiTa

HHH MarHHTOB B KOHUe O,II;HOrO UHKJia HJMepeHHH Bhi'IHCJIReTCR 

BeJIH'IHHa ITOTepb JHeprHH B MarHHTe: 

w1 ~-k 1U, /1/ 

r,11;e k 1 - xo3«1l«l!auaeHT npeo6paJoBaHHR HanpR:>KeHHR B noT epa 3Hep

raa, paBHhiH 10 MB/,lfx. 

Ilpa HCIThiTaHHH KOpOTKHX o6pa3UOB Ka6eJIR Bhi'IHCJIRJOTCR Be

JlH'IHHa Bhi,D;eJIReMOH B o6pa3Ue MOIUHOCTH 

k Po- 2 tc+ t --- -- • ________ P /2/ 
T· r tc 

a BeJIH'IHHa noTepb 3Hepraa B o6paJue Ja O,D;HH uaxn 

W1 =P·tc, /3/ 

r,D;e k 2 - K03«1l«l!HUHeHT CBRJH ITOTOKa raJa C MOIUHOCTblO, T- TeMne

paTypa raJa Ha axo_.ne raJrOJib,D;epa, tc~ t 1 + t 2 a tp = t 3 - cooT

BeTCTBeHHO ,II;JlHTeJibHOCTb HMITYJibCa TOKa B MarHHTe H nayJa 

Me:>K.IlY HMITYJibCaMH TOKa. 

HJ 6nox-cxeMhl pa6oThl nporpaMM BH,D;Ho, 'ITO B npouecce 

HJMepeHHH 60JibWYJO 'laCTb BpeMeHH nporpaMMhl HaXO,II;RTCR B COC

TORHHH O:lKB.IlaHHR llpHXO,D;a CHrHaJIOB CHHXpOHH3aUHH, TaK KaK 

C06CTBeHHO BpeMR H3MepeHHR H c6opa ,D;aHHhiX He npeBhiWaeT 1 MC. 

Ilpa o6pa6oTKe peJyJibTaTOB HJMepeHHH BpeMR Bhi'IHCJieHHH napa-
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Puc .1. l>AoK- cxeMa npozpaMM. 
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PRG CAMAC~X'9~0Q',32,X'l00' 
EXT ENF•FLF·STF·PSF 
FXT ADF.MPF,LVF·~RF 

...... 

. . . . . . 

,JSF\ .+2(1) 
[A ENr 
LA PSF 
LA C'iCLE 
DA FSF 
D~ PAUSE 
fA ADF 
LA PSF 
LA C'iCLE 
LA f'VJo 
L'A PSI-
[A K 
LA MPF 
LA PSF 
LA 1 
LA f'Vl-
fA PSF 
[·A T 1 
[:A [\iF 
[A .+2 

. . . . . . 
Puc.2. IloonpozpaMMa ebi'IUCAeHUJl eeAU'IUHbl MOIJ#Hocmu, BbiOeAR

eMoil 6 KOpOIIIKUX o6pa3ijOX Ka6eAR. 
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MeTpOB COCTaBnHeT )leCHTKH MC, qro TaJC)I(e JHaqHTenLHO MeHLllle 

BpeMeHH neqaTH 3THX napaMeTpOB. 

KaJC BHJlHO HJ puc. la, nporpaMMHoe o6ecneqeHHe CHCTeMLI 

COCTOHT H3 JlHCnerqepa, ynpaBnHIOII.lero npoueCCOM H3MepeHHH 

H c6opa )laHHbiX, H no)lnporpaMM, ocymeCTBnHIOII.lHX o6pa60TKY 

H neqaTb peJynLTaTOB HJMepeHHH. )l.nH BbiiiOnHeHHH JneMeHTapHbJX 

MaTeMaTHqeCKHX BblqHcneHH~ HCnOnbJyeTCH naJCeT 6H6nHOTeqHLIX 

no)lnporpaMM THna LM- 0005- V0100, KOTOpbi~ BXOJlHT B cocTaB 

MaTo6ecneqeHHH 3BMTPA-70 H JaHHMaeT naMHTb eMKOCTbiO OKOnO 

4 K 16-paJpHJlHLIX cnoB ·3 . 

)l.nH BCeX nporpaMM, BKnJOqaJI naKeT 6H6nHOTeKH, Tpe6yeTCH 

npHMepHo 5 K cnoB naMHTH. 0HH HanHcaHLI Ha HJbiKe ACCEMI>JIEP 

H HMeiOT nepeMemaiDII.lYIDCH a)lpecauHID 14 :nporpaMMbi Jarpy)l(aiOTCH 

B 03Y 3BM C noMOII.lbiO pe)laJCTOpa CBH3H. 

)l.Hcnerqep npe)lHaJHaqeH JlnH ynpaBneHHH npoueccoM HJMepe

HHH H c6opa )laHHbiX. 0H BXOJlHT B CHCTeMy nporpaMM KaJC OCHOB" 

HaH qaCTb, C nOMOII.lbiO KOTOpO~ OCyJUeCTBnHIOTCH Bbi30Bbl BCeX 

no)lnporpaMM H 6H6nHoTeKH. B HaqanLHO~ qacTH JlHCnerqepa yKa

JLIBaiOTCH ero HaJBaHHe, no 1COTOpOMY onpe)lenHeTCH CTapTOBbl~ 

a)lpec nporpaMM, a TaJC)I(e paJMep ra6nHUbi BXOJlOB B no)lnporpaM

Mbl H paJMep HCnOnbJyeMO~ qaCTH CTeJCa. 

lloJlnporpaMMbi npe)lHaJHaqeHLI JlnH o6pa6oTKH )laHHLIX H BbiJla

qH peJynLTaTOB BblqHcneHH~. 0HH HMeiOT CTpyJCTypy, KOTOpaH 

nOJBOnHeT J~eKTHBHO HCnOnbJOBaTb 6H6nHOTeJCy, a HMeHHO, B03" 

MO)I(HOCTb nepeXO)la H3 OJlHO~ no)lnporpaMMbl 6H6nHOTe1CH B )lpyryiD, 

MHHYH 3Tan B03BpaJUeHHH B rnaBHYIO nporpaMMY. 3TO JHaqHTenbHO 

COKpamaeT BpeMH BbiiiOnHeHHH nO)lnporpaMM H 31COHOMHT eMKOCTb 

03Y, JaHHMaeMOrO HMH. 

Ha puc. 2 noJCaJaHLI HaqanLHaH qacTL JlHcnerqepa H noJlnpor

paMMa, KOTOpaH BblqHCnHeT BenHqHHY Bbi)lenHeMO~ MOJUHOCTH B JCO· 

poTJCHX o6paJuax 1ea6en11 no <l!opMyne /2/. llo)lnporpaMMa JaHHMa

eT 20 CnOB naMHTH. BpeMH ee BLinOnHeHHH COCTaBnHeT He 6onee 

1,23 MC. 

TiporpaMMLI, HanHcaHHLie Ha HJLIJCe ACCEMI>JIEP c nepeMe

IUaJOII.le~c" a)lpecauHe~, nOJBOnHIOT nonHO H 3~e1CTHBHO HCnonb

JOBaTL MaTo6ecneqeHHe 3BMTPA-70 )lnH o6pa60T1CH HH<l!opMaUHH. 

B JaJCnJOqeHHe aBTop BLipa)l(aer 6naro;ZJ.apHOCTL H.~.KonnaJCoBy 

H B.A.CMHpHOBY Ja noCTOHHHOe BHHMaHHe 1C pa6oTe, a TaJC)I(e 
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E.B.llepHbiX, JI.r .EclJaMoBy a HryeH BbeT 3yHry 3a none3Hble 

COBeTbl H 06Cy)l(_neHHJI. 
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