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B lla60paTO pVH1 BbICOKV1X 3HeprV1111 O~~H1 C03AaH ~ axcnnye raoyerca 
KOMnlleKC YHI.1B'epCaIlbHblX annapa r ypao-npor paswuux CpeACTB Allfl o p-: 
r~H~¥~~V1 pa60T'bl CneKTpOMeTpOe aneaeurapaux 4aCT~~ J-;la Il~H~W 

C EC 3BM/l-4/. OAHOIII ~3 TaKHX 3KCnep~MeHTallbH~X· YCTaHOBOK flB­
llfleTCfl MHOrOnapaMeTpOB~~ CneKTpOMeTp IlerK~X flAep Ha OCHOBe Te­
IleCKOnOB nOIlynpoBoAH~KOB~X AeTeKTOpOB, per~CTp~py~~~~ 4aCT~~~, 

ofipaayousreca B peaxuuax B3a~MOAe~CTB~fl YCKOpeHHblX B C~HXpO<t>a­
30TpOHe npOTOHOB, Ae~TpOHOB ~ll~ fl~ep reIl~fl C MV1WeHb~, paCnOIlO­
)KeHHO~ B KaMepe YCKOpV1Tellfl. C nOMOl'~b~ 3TOr-o cnex'rooaer oa 6blll 
npoBeAeH PRA 3Kcnep~MeHTOB no <t>parMeHTa~V1~ flAep, A~<t>paK~~OHHO~ 

A~CCO~V1a ~~~ n POTOHOB, nq~CKY BbICOKOB036Y)KAeHHbIX COCTORH~~ 4He 
C nOIlY4eH~eM ~~¢<t>epeH~~aIlbH~X ce4eH~~ ~X auxona , 

XapaKTep~CT~K~ ~ KOHCTPYK~~fl cnex rpoxe'rpa , -opraaaaauaa cxe­
M~ 3anYCKa YCTaHOBK~, annapaTypa CbeMa V1 per~CTpaQ~~ c~rHallOB 

C ee AeTeKTopOB nOAPo5Ho onV1caH~ B/5/. On~caH~e MaTeMaT~4eCKO­
ro 06ecne4eH~fl EC 3BM B YKa3aHHblX '3'KCnep~MeHTax npaaeaeao B/6/. 

Uellbc AaHHolII pa6oT~ flBIlReTCfl paCCMOTpeH~e oco6eHHocTelll op­
raH~3a~V1~ ynpaBneHV1fl annapaTYPo~ ~ aIlrop~TMOB npV1eMa AaHH~X 

co cneKTpOMeTpa B npo~ecce ero pa6oT~ Ha Il~H~M C fC 38M ~3Me­
p~TeIlb HO-BbI4V1CIl~TellbHoro KOMnIleKca /~BK/ Jlafiopa TOP~~ BbICOK~X 
3Hepr~~ OHflVl. 

CPEACTBA YnPABnEH~fl C6,OPOM ,llAHHbIX 
B AnnAPATYPE CnEKTPOMETPA 

CTPYKTYPHafl cxeMa nporpaMMHo-ynpaBIlfleMolII 4aCT~ annapaTYP~ 

cneKTpOMeTpa npeAcTaBlleHa Ha p~c.l. KaK ~ Ha APyr~x 3Kcnep~MeH­

TaIlbH~X <t>~3V14ecK~x YCTaHoBK~x nB3, pa6oTa~~~x B pem~Me Heno­
cpeAcTBeHHolII CBfl3~ C EC 3BM, C~CTeMH~M cpeACT~OM nOAKll~4eH~fl 

~CT04H~KOB nporpaMMHoro ynpaBlleH~fl K annapaType KAMAK Ha cneK­
TPOMeT~~ r.erKHX flAep flBIlfleTCfl YH~BepcaIlbH~~ ApalllBep BeTBH 
/YAB/I /. 

B COCTaB Y~B BXOAV1T Ha60p 6a30B~X MOAYllelll. ~1fA4, a TaKme 
ynpaBllflc~~~ MOAYllD. ~aHHbllll MOAYllb /My/IS,91 -opraH~3yeT pa60TY 
ynB Ha IlHHH~ C EC 3BM ~ nOAKll~4aeTCfl K npHeMHo-nepeAa~~HM 

YCTpo~cTBaM llHHH~ CBfl3H C HBK AllHHOIII np~611H3HTellbHo. 1,2 KM/IOI 
PerHcTpHPyc~afl H npq4afl annapaTypa KAMAK pa3Me~aeTCR B Tpex 

KpelllTax. B AByX Kpe~Tax, CBR3aHH~X cTaHAapTHo~ napallJ1ellbHOIII 
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Kpe~'tT 3,
 
He:T~P"\OQ~T
 

C.~~\olt1t'lbl MoByn'f1

C.V1HXpo~aaOTpOHQ 1CV1\olX POHlI!ja.U,~VI Icpnn

c u,VlKnOM 
CKOPLi\ief1~tMc.~) 

. Kpe~1i 2. 

, 

Kpe~T 1 

Kpe~n'0 

.azl \D. 31.\.ll 4 1 (Y.o.B)MY11 1 

PHc.l. CTpyKTypHaR cxeMa hporpaMMHO-yrrpaBnReMoH qaCTH 
armapa'rvpu crr'eKTpOMeTpa rrer-xnx anep, pa60TaIoriJ;ero 
Ha nHHHH c EC 3BM. ,. 

BeTBblO 4epe3 «our ponnepu r ana A IKKA/ C YAB, YCTaHOBJleHbl aHa­
Jloro-1.4.i-t<!>poBble III BP~MfI-1.4111<!>poBble npeo6pa30SaTeJl'" IAun, Bun; 111 ,121 
nepBoro III BToporo wecTIIIAeTeKTopH~* TeJleCKOnbB cneKTpoMetpa. 
B 3TIIIX me Kpe~Tax HaXOAflT~f1: perlllCTp HaJlOmeHIII~ PH AJlR 3anlllCIII 
IIIH<!>opMa1.4 111 111 0 nOflBJleHIIIIII AOnOJlHIIITeJlbHblX IIIMnYJlbCOB B JlI060M 1113 -spe­
MeHH~X KaHaJlOB nOCJle 6~CTporo Tplllrrep~oro c~rHaJla; MOHIIITopH~e 
c4eT4111KIII /,C4M/; MOAYJlIII IIIHTep<!>e~COB IHBY! BHeWHIIIX YCTPO~CTB ­
ne4aia~~ero YC~pO~CTBa IAwnYI III rpa<!>"'4ecKoto AIIICnJlefl IrA1113/; 
perlllcTp KoHCTaHT /6HK/, IIICnOJlb3yeM~~ npIII KaJllll6pOBKe AeTeKTO~OB; 
BcnoMoraTeJlbH~e MOAYJlIII ITI AJlfl TecTlllpoBaHlllfI annapaTYP~ tBfl3111 

C 3BM. 

OAIIIH 1113 Kpe~TOB YCTaHOBKIII npeAHa3Ha4eH AJlfl pa3Me~eHlllfI He­
CTaHAapTH~X MOAYJle~, 06ecne4111BalO~IIIX CIIIHXPOHIII3411110 c60pa AaHH~X 

C l.4111KJlOM CIIIHxpo<!>a30TpOHa. 3TM MOAYJlIII IMtYI pa60TalOT nOA y~paB­
JleHllleM Cne1.4111aJllll3111pOBaHHoro KOHTpOJlJlepa Kpe~Ta ICK/. ConpflmeHllle 

HeCTaHAapTHoro Kpe~Ta co CTaHAapTHO~ annapaTYPO~ KAMAK ocy~ecT­
snaer cn 4epe3 6y<!>epHbl~ 4S-pa3 PflAHbl~ perl4CTp I 6PI III MOAYJlb CIIIH­
xpOHIII3a1.4111111 IIIHTep<!>e~ca IMC~/ . 

MC~ COBMeCTHO C MOAYJlflMIII HeCTaHAapTHoro Kpe~Ta 06ecn~4111BaeT 

reHepa1.41111O Heo6xOAIIIM~X AJlR MY YAB CIIIHxpOClllrHaJlOB BpeMeHHo~ nplll­
Bfl3'KIII ctiopa AaHHblX K l.4111KJlY YCKopIIITem:r III pafiore ClllCTeMbf 3anYCKa 
ITplllrrepa! cneKTpOMeTpa - ClllrHaJlOB pa3peweHlllfI IcpnAI III 3aBepwe­
Hlllfl IC3n,lV 6Jl04HOrO npllleMa AaHHblX B l.4111KJle, ClllrHaJla "Cofisrr ae". 
Kpo-ie ror-o , MCH <!>opMIIIPyeT T.H. IlclllcTeMHbl~ anpe c!' MOAYJle~, onpa­
WIIIBaeMblX B pemlllMe 6Jl04HOrO 4TeHlllfI AaHHblX 1113 per ac rpoa KAMAK. 
"CIIICTeMHbl~ anpec!", npIIIHIIIMaeMbl~ B 3BM npIII 4TeHIIIIII Kpe~Ta W 2 He­
nocpeACTBeHHO 1113 MCH, a npIII 4TeHIIIIII Kpe~Ta N° 1 - 1113 CBfl3aHHoro 
C MCH MOAYJlfl aApeCa1.4111111 IMA/, Heo6xOAIIIM AJlfl nOCJleAYIO~e~ nporpaM­
MHO~ COPTlllPOBKIII MaCCIIIBOB ~H<!>opMa1.4111111. np01.4eAypa COPTlllPOBKIII pac­
CMOTpeHa B OAHOM 1113 CJleAYIO~IIIX pa3AeJlOB. 

oprAHH3AUHR C60PA AAHHWX B UHKflE YCKOP~TEflR 

BpeMeHHafl AlllarpaMMa OAHoro l.4111KJla onpoca annapaTYP~ III npMeMa 
AaHHblX co cnexr pover pa JlerKIIIX f1Aep 1;3 EC 3BM npnaeneaa Ha pIIIC. 2 . 

UIIIKJl Ha4111HaeTCfI B MOMeHT nocTynJleHlllfI B annapaTYPY yCTaHoBKIII 
cnr aana Ha4aJla l.4111KJla yCKopeHlllfI ICHY I. llocne 3aAepmKIII 'r'B, COOT­
BeTcTBYIO~e~ BpeMeHIII HapaCTaHlllfI MarHIIITHoro nOJlR AO 3Ha4eHIIIR, 
npIII KOTOpOM Ha4111HaeTCfI BblBOA nY4Ka Ha MlllweHb, B MCY <!>opMIIIPyeTcfI 
CIIIHxpOClllrHaJl CpnA. CIIIHxpOClllrHaJlbl CpnA, C3nA, a r axxe ClllrHaJl aa­
npoca IIIHTeP<t>e~coB BHeWHlllX YCTPO~CTB !3BY I auauaaor B MY YAB no­
RBJleHllle <!>Jlara nepIII<!>epIIIIII Iynp-nl III COOTBeTCTBYIO~IIIX KOAOB KOHTpOJlb­
Horo 6a~Ta 16KI Ha WIIIHax IIIHTep<!>e~cHo~ JlIIIHIIIIII CBR3111 YCTaHOBKIII 
C KOHTpOJlJlepoM KaHaJla 3BM. AHaJllll3 COAepmlllMoro 6K AaeT B03Mom­
HOCTb peaJlH30BaTb B KaHaJlbHO~ nporpaMMe YCJlOBH~e nepexOA~ 

no <!>Jlary nepIII<!>epIIIIII. 
nOCJle npllleMa KOAa CpnA ocy~eCTBJlfleTCfI nporpaMMHafl npoBepKa 

cTaTyca MOAYJlfl CIIIHxpO~III3a1.4111111 III~Tep<!>e~ca. ECJlIII MCH rOTOB K pa6o­
r e III ec r s paapeureaue Ha npllleM IIIH<!>opMa1.4111.III, nporpaMMHO aKTIIIBIII3111­
pye r ca ypoBeHb 13KCno31111.4111f1" AJlfl annaparypu r par re pa }:'cTaHoBKIII, 
4eM pa3pewaeTCR petlllcTpa1.4111R C06~TIII~, a B KOHTpOJlJlep YAB IMO­

AYJlb A41 III B MY YAB 3aHOCRTCfI ~OOTB~TcTBeHHo KOHe4Hbl~ III Ha4aJlb­
Hbl~ anpeca CKaHlllpOBaHIIIR MOAYJl.e~ KAMAK B Kpe~Tax 1 III 2. 

AaJlbHe~WIII~ nP01.4eCC ctiopa AaHHblX OC,HOBaH Ha O>KIIIAaHIIIIII Bblpa6oT­
Kill B CIIICTeMe Jl106oro 1113 Tpex CIIIHxpOClllrHaJlOB, IIIHIII1.4111111PYIO~IIIX npllleM 
IIIH<!>opMa1.4111111 B 3BM B pe>KIIIMe rpynnoBoro 4TeHlllfI AaHH~X: 
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PHc.2. BpeMeHHa51 ,IJ,HarpaMMa c60pa ,IJ,aHHbIX CO cneKTpoMeTpa 

nerKHX 5l,IJ,ep B ~HKne YCKopHTen51. 

_ CHrHana C3Y OT cxeMW oT60pa C06WTH~ B annapaType Tp~rrepa 

ycTaHoBKH; 
_ CHrHana IIBpeMeHHafl MeTKa" /BM/ OT MOAyne~ CHHxpoHHsaUHVI pa­
60TW yCTaHoBKH C UHKnoM YCKop~Tenfl; 

- CHrHana "Koueu 3Kcnos~UH~1I /CK3/. 
Bwpa60TKa CHHXpoc~rHanoB BM ocy~ecTBnfleTcfI 4epes onpeAeneH-

Hble HHTepBanbl, Ha koropue pas6~Ta axcnoawuaa , C~HXPOHHO C no­
cTynneH~eM CHrHanOB OT AaT4~Ka npoHSBoAHO~ MarHHTHoro nonfl yc­
KopHTenfl /B-Ta~Mepa/. Kon~4ecTBo MOH~TOPHWX san~cKoB B K~mAoM 
HHTepBane, a TaKme cooTBeTcTBYIO~ee sHa4eHHe nons ~ HOMep HHTep­
Bana ¢HKCHPYIOTCfI B MCH KaK cnyme6Hafl HH¢opMaUHfI.aaHHwe,npHHflTwe 
OT MOHHTOpOB, n03BonfllOT BoccTaHoB~Tb BpeMeHHO~ npo¢~nb HHTeH-
CHBHOCTH nY4Ka B Te4eHHe era BWBoAa Ha M~weKb cneKTpoMeTpa. 

npH nOflBneHHH nlO60ro HS nepe4HcneHHwx ~KHu~aTHBHwX c~rHanOB 
MCH aKTHBlf1SHpyeT ypo seu s 116noKHpOBKa", sanpe~C:lIO~~~ ·pa6oTY cxe­
Mbl orfiopa C06bITH~ H MOH~TOPHbi~ cue r , nocne SaAep)j{K~ Tn Ha ape­
Mfl npe06paSOBaHHfI Aun H Bun B MCH ¢OpMllfpyeTcfI c~rHan "Cotiur ae'", , 

' 
~ 

nOCTynalO~H~ Ha BXOA MY YAB ~ BwswBalO~H~ npoBeAeHHe aBTOMaT~4ec­
KO~ cepHH UHKnoB KAMAK no anrOpHTMy ASM. B Tex UHKnax, rAe pe~ 
rHcTpw KAMAK reHepHpylOT Q = 1, MY BWAaeT Ha nHH~1O CBflS~ C 3BM 

4 

3 6a~Ta c4H.TaHHo~ HHepopMaUHH Ha KamAbltlt 4HKn, a rarcse cTpo6bl 
3THX 6al1TOB /CTP06-n/, no KOTOPblM KOHTponnep xauana 3BM nepe­
cwnaeT nony4aeMwe C yCTaHoBKH AaHHwe B 6Y$ep onepaTHBHO~ naMfI­
T~. 

Onpoc per~CTpOB KAMAK B pe~HMe ASM saBepwaeTCfI 4TeHHeM cny­
me5HO~ ~HepopMaUH~ ~S MOAynfl MCH, KOTOPW~ saH~MaeT 2 CTaHU~H 

Ha MarHCTpan~ Kpe~Ta. np~ 06pa~eH~H K npeAnocneAHeMy onpaWHBae­
MOMy HOMepy CTaHUVI~ ~s M01 C4~TbIBaeTCfI KonH4eCTBO perHcTpoB, 
onpoweHHblX B npeAbIAY~~X UHKnax AaHHo~ cepua , H npHSHaK, no­
sBonfllO~H~ _~AeHTH~~UHpoBaTb np~HHMaeMoe co6wTHe KaK HCTHHHoe 
HI11t1 KaK CMOAenHpOBaHHoe ko-rr pons HblM r-eue pe ropoa yCTaHOBKH. 
B saKnlO4HTenbHbiX uuknax cepun ASM, npH anpecauau KOHe4Horo HO­
Mepa CTaHUHH MCH, ero peaKUHfI saBHC~T OT THna ~HHUHaTHBHoro 

cur uana , euaaaaurero np~eM ~Het>oPMaUH~ 0 AaHHOM C06blTHH HnH no­
cTynHBwero B npouecce npHeMa. CooTBeTcTBeHHo BOSMomHW 3 BapHaH­
Ta saBepweH~fI cep~H: 

1/ ecnH cep~fI 6wna BWSBaHa c~rHanOM C3Y, B nocneAHeM UHKne 
MCH Bwpa6aTwBaeT Q = 0, AaHHwe C 3Toro agpeca B 3BM He nocTy­
nalOT, YPOBeHb 16nOKHpOBKa" AesaKTHBHpyeTcfI, H CHCTeMa nepexo­
A~T K omHAaHHIO cneAYIO~ero ~HHu~aTHBHoro c~rHana; 

2/ ecru- cepna 6blna HHHUH~pOBaHa CHrHanOM BM HnH 8M noc tynun 
B npouecce npOBeAeHHfI cep~~, MCH B~pa6aTwBaeT Q = 1 B Tpex 
U~Knax CKaHHpOBaH~fI cy6aApecoB AO,A1, A2 KOHe4Horo HOMepa CTaH­
U~H, np~ 3TOM B 3BM nepeAaeTCfI yKasaHHafl paHee cnyme6Hafl HH­
¢opMaU~fI 0 BpeMeHHo~ MeTKe; 

3/ npH nocTynneHH~ CHrHana CK3 cneAyeT aHanorH4Hoe CKaHHpo­
BaH~e nepe4~cneHHWX cy6aApecoB, ~s MCH HSBneKaeTCfI APyrafl cny­
me6Hafl HH~opMaU~fI, Heo6xoA~Mafl Anfl KOHTpOflfl HHTep<t>e~cHo~ nHHHH 
CBflS~, nocne 4ero Bwpa6aTwBaeTcfI CHHxpoc~rHan saBepweHHfI npHe­ r 

Ma AaHHWX /C3nA/ B pemHMe rpynnoBoro 4TeHHfI. 
np~HflB c~rHan c3nA, 3BM npO~SBOA~T 4TeH~e B pemVlMe nporpaM­

MHoro onpoca ~HTerpanbHo~ sa U~Kn MOHHTOPHO~ ~H¢opMaU~H H ne­
peXOAHT K omHA~HHIO cneAYIO~ero CHHxpOCHrHana OT MY YAB. 

AnropHTM pa60Tw KaHanbHo~ nporpaMMw EC 3BM, cooTBeTcTBYIO~e~ 

onHcaHHWM Bwwe npoueccaM, np~BeAeH Ha pHc.3. 

OCHOBHWE OC06EHHOCTH METOAHKH nPHEMA HH<l>OPMAUHH 
CO CnEKTPOMETPA nErKHX ~AEP B EC 38M 

OpraH~saUHfI np~eMa HH<popMaUHH B 3BM co cneKTpOMeTpOB 4aCTHU 
BWCOKHX 3HeprH~, pa60TalO~~x Ha ny4Kax UHKnH4eCKHX YCKoPHTene~, 

CBflsaHa C peweHHeM cneAYIO~~X OCHOBHWX saAa4: 
1/ nonyveuue MaKC~ManbHoro o6beMa noneauux C'TaTHCT~4eCKHX 

AaHHWX 06 HccneAyeMoM npouecce B U~Kne yCKopHTenfl; 
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PHe. 3. Arrro pHTM nporpaMMbl c oopa nauusrx ,
 

2/ C03AaH~e B3a~MoAe~cTBY~~~X MemAY co6o~ 3neMeHTOB anna­
paTypHoro ~ nporpaMMHoro 06eCne14eHlIIR C Y4eTOM oc06eHHocTe~ 3a­
nycKa yCTaHoBKlII, oT60pa 1II perlllCTpa~lIIl11 C06~TlII~.· 

J
 

PeweHlIIe nepBo~ 3aAa4111 onpeAenReTCR B03MomHOCTRMlII 6Y$ep~3a­


UlIIlII AaHH~X B 3anOMlIIHa~~~x YCTPO~CTB~X 38M, nponycKHo~ cnoc06­

HOCTb~ KaHanOB BBOAa-BbIBOAa 38M 1II cpeACTB lIIX conpRmeHlIIR C 3KC­

nep~MeHTanbHo~ annapaTYPo~ YC1aHoBoK. B 4aCTHOCTlII, lIIcnonb3ye­

M~~ B annapaType cneKTpOMeTpa nerK~X RAep MOAynb opraH1II3aUlII~
 

nporpaMMHoro ynpaBneH~R OT EC 38M /MY YA8/ AaeT B03MomHOCTb
 
BO B3alllMoAe~cTBlIIlII C KOHTponnepOM yn8 npOBOA~Tb aBTOHOMHwe /T.e.
 
6e3 nporpaMMHoro BMewaTenbCTBa YAaneHHo~ 38M/ cep~~ onpoca pe­

rlllCTpOB KAMAK B cKaHlIIpy~~eM pemlllMe ASM. ~H~UlIIaUlIIR 3TlIIX ceplll~
 

ccvuiec r anae r ca nocTyna~l1tlllMlII B MY y.a8 ClIIHxpOClIIrHanaMlII "Co6bITlIIe l! 
TaKme He3aBlIIClIIMO OT 38M, T.e. 6e3 npepwBaHlII~ ee KaHanbHo~ npo­
rpaMMW. nplll 3TOM B Te4eHlIIe Bce~ 3Kcn03~U~1II MY YAB npo1ll3BoAlIIT 
ClIIHXPOHHY~ nepeAa4Y C4111TWBaeM~X AaHH~x B KaHan EC 38M B TeMne 
cKaHlIIpoBaHlIIR perlllCTpOB. nOCKonbKY CKOpOCTb 3TO~ nepeAa4111 onpe­
AenReTCA peanbHo~ nponycKHo~ cnoc06HoCTb~ MarlllCTpanlll BeTBlII 
KAMAK /1 M6a~T/c/, YCTyna~l1te~ nponycKHo~ cnoc06HOCTlII KaHana 
/1 ,25 M6a~T/c/, cpeACTBa conpRmeHlIIA YCTaHOBKlII C 38M /MY YA8 
H M~KponporpaMMH~~ KOHTponnep KaHana/ He BHOCRT BKnaAa B MepT­
Boe BpeMR YCTaHOBK~, KOTopoe B 3TOM, cny4ae paBHO cyMMe 3a­
AepmKlII Tn Ha BpeMR KOAlIIPOBK~ ClIIrHanOB B Altn, 8ltn 1II He$lIIKClo1pO­
BaHHoro BpeMeHlII onpoca annapaTYP~ B pem~Me ASK. 

CneAyeT OTMeT~Tb, 4TO paCCMOTpeHHaR oc06eHHocTb np~eMa lIIH­
$OpMaUlII~ B EC 38M xapaKTepHa He TonbKO AnR cneKTpOMeTpa nerK~X 

RAep, HO 1II AnR APyrlllx 3KcneplllMeHTanbH~X yCTaHoBOK n83 O~H~, 

B KOTOPWX nonHOCTb~ lIIcnonb3Y~TCR B03MomHOCTlII lIIHTep$e~CH~X 

cpeACTB ynpaBneHlIIA annapaTYPO~ /Hanp~Mep, B ClIICTeMe/ 4/ / . 

J
8TOpO~ oc06eHHOCTb~ npllleMa AaHH~X B EC 38M co cneKTpOMeTpa 

nerK~X RAep RBnReTCR peweHlIIe pRAa 3aAa4 oT60pa none3H~X c06~­

TlII~ 1II nepaa-u-or-o aaannaa nplllH~MaeMO~ lIIH$OpMaU'lIIl11 nporpaMMHblM 
nyTeM C MlIIH~ManbH~M~ 3aTpaTaMlII Ha C03AaHlIIe COOTBeTcTBY~~lIIX 

annapaTH~x cpeAcTB. 3Ta oco6eHHoCTb CBR3aHa co CneUlII$~KO~ pa­
60Tbl YCTaHoBK~, Bblpama~~e~CA B He3aBlIIClIIMOM 3anYCKe OTAenbHblX 
KaHanOB cneKTpOMeTpa /TeneCKonOB/, reHepaulIIlII C06~TlII~ co cpeA­
He~ 4aCTOTO~ 4-5 KrU, nepeMeHHo~ 1II OTHOClIIT~nbHO Mano~ AnlllHo~ 

II:' 
on~caHlIIR COg~T~~. C Y4eTOM YKa3aHHoro 6~cTpoAe~cTBlIIR cpeACTB 
conpRmeH~R annapaTYP~ yCTaHoBKlII C 38M 1II OTHOClIITenbHO BWCOKO~ 

npO~3BOA~TenbHOCTlII npoueccopa 38M 4aCTb $YHKUlII~ 06pa60TKlII Kplll­
r epne a o rfiopa C06b1TlII~ 6b1no uenecootipaaao B03nO>KlIITb Ha npor oaw­
MHoe 06ecne4eHlIIe. B AaHHOM cnY4ae lIIMe~TCR B BlIIAY KplllTepllllll, no­
3BOnR~~lIIe Y4~T~BaTb BKnaA cnY4a~H~x cOBnaAeHlII~ 1II HanomeHlII~ lIIM­
nynbcoB Ha $POHT cneKTpoMeTp1ll4ecKoro ClIIrHana. B 3KcneplllMeHTax 
C OTHoweHlIIeM $OH/3$$eKT, npeB~Wa~~lIIM Ben~4111HY 103 , ~porpaMMHaR 
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06pa~OTKa TaK~X Kp~Tep~eB n03BOn~eT 60nee 3¢¢eKT~BHO ~CnOnb30­

aa rs BpeM~ pafio rsr YCKOp~Ten~. . 
TaKme C M~H~ManbHWM~ annapaTypHWM~ 3aTpaTaM~, BWpama~~~M~C~ 

B OCHa~eH~~ MOAyn~ MC~ CpeACTBaM~ AnR paCCMOTpeHHO~ paHee nepe­
Aa4~ B 38M cnyme6HoJlt ~H¢OpMal..\~~, peenaaoaauu xoar pone, npaaans> 
HOCT~ C4~TWBaH~~ AaHHWX ~3 per~CTpOB npe06pa30BaTene~, nony4e­
HVle AaHHblX 0 BpeMeHHblX MeTKax, xour pons r ana C06b1TI4~ H n~HH~ 

CB~3~ YCTaHOBK~ C 3BM. 
Oco60e MeCTO B paccMaTp~BaeMo~ opraH~3a~~~ np~eMa AaHHWX 

~Me~T annapa rypaue ~ nporpaMMHble cpencraa , otiecneuaaaouiae nep­
B~4HY~ 06pa60TKY /COpT~POBKY/ nocTyna~~e~ B onepaT~BHY~ naM~Tb 

38M 3KcnepHMeHTanbHOJlt ~H¢OpMal..\~~. 

~3~ecTHo, 4TO Bw60p04Hoe ~3Bne4eH~e AaHHWX ~3 onpaw~BaeMo~ 

no CTaHAapTHoMy anrop~TMY ASM MHoroKpe~THoi1 annapaTypw KAMAK 
np~ nepeMeHHo~ An~He 4~TaeMWX M~CC~BOB, COOTBeTCTBY~~~X pa3­
n~4HWM C06WT~~M, ~ cnY4a~HoM pacnpeAeneH~~ per~CTpOB - ~CT04­

rleT. 

II S= 1 

oa
 

PHc.5. AnropHTM COpTHpOBKH MaCCHBOB gaHHb~, rrpHHHMaeMb~ 

co crreKTpOMeTpa B ~HKne yCKopHTenH. CaNSAy ~ HaqanbHbm 
agpec CKaHHpOBaHHH; CiNjAk - TeKY~HH agpec CKaHHpOBaHHH; 
CxNyAz - KOHeqHbm agpec CKaHHpOBaHHH. 

H~KOB ~H¢OpMaI..\HH C03AaeT np06neMY ~OCCTaHOBneH~~ aApeCHO~ np~­

HaAne}l{HOCT~ nonY4eHHWX AaHHWX. 06W4HO An~ 06ner4eH~~ nporpaM­
MHO~ COpTHPOBKH ~H¢OpMal..\~OHHbIX MaCC~BOB ~cnonb3Y~TC~ paana-u-ue 

,t­

':a; 

t. ~ 

Vi ~ ¢O PMA Lt.V1>lnOpS10WO&bll!J.
HOMep C.li1CTe.MHbl~ 

.o.aH~ble (2 Oa~To.)CtlO~a aopec (5a.~i)~ Maccu~e. 
1-13 aopecyeMOc.O ~ ASM-pe~MeW=~ Si =... "OeZIACTOa 

/IW=2 S2= ... 
/IW=3 53=... 

I 
KOt1w.jeCi~Onpl.13HaK • onooweHHblXTlf1na pe'e\llc>p0~

COObliV1~ r ''-_--, 

W=R SR=.•. [R- t] 
W=R.... ' I CflY>Ke5Hble OO,HHble

L - - - -1- - - a ~peMeHHo~ MeTKe - - - -1 
I W= R+2 \,1JH1

[-=-W=R+3~~~IitHCllOPMa.U,Iit~f1~ KOH'TPOn~IlIitHIitIit-C~~3101 j 
~a MCvt 

PHc.4. CTpYKTypa HH~opMa~HO~Horo MaCCHBa B DrrepaTHBHOH 
rraMHTH EC 3BM, COOTBeTCTByro~ero orrHcaHHID ogHoro 
rrpHHHToro C06WTHH. 

,~ 
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annapaTYPH~e MeTOA~ KOA~pOBaH~~ aApeCOB per~CTpOB, COOTBeTCT­

BY~~~X Cpa60TaBW~M KaHanaM, C nepeAa4e~ 3T~X KOAOB KaK BCnOMO­

raT~nbHO~ M¢HOpMa~H~ B naM~Tb YCTpO~CTBa 06pa60TK~ AaHH~X ~n~
 
3BM/ 14, 15/. 

HaM~ nperinoxeu ~ pearu-aoaau M~H~ManbHbl~ no annaparypnua 3a­
TpaTaM cnoc06 ¢opM~poBaH~~ BcnoMoraTenbHo~ aApecHo~ ~H¢opMa­

~~W ~ ee nepeAa4~ BMeCTe C AaHH~M~ ~3 onpaw~BaeMwx per~cTpoB 

npe06pa30BaTene~ B 6y¢ep onepaT~BHo~ naM~T~ EC 3BM. Cnoc06 oc­
HOBaH Ha ~cnonb30BaH~~ T. H. Ilc~cTeMHoro anoeca'", aupabo'rka KO­
Toporo npO~3BOA~TC~ B TeMne CKaH~pOBaH~~ per~cTpoB, T.e. He CO­
npOBO>KAaeTC~ YBen~4eH~eM MepTBoro BpeMeHJ;1 YCTaHOBK~. IIC~CTeM­

HW~ aApec ' l , ¢opM~pyeM~~ B MOAyne MCH, npeACTaBn~eT c060~ Te­
Ky~ee COCTO~HJ;1e C4eT4~Ka ~J;1KnOB KAMAK, reHep~pyeMwx Ha Mar~CT­
pan~ BeTB~ B npo~ecce npOBeAeHJ;1~ cep~~ ASM. OH nepeAaeTC~ 

B 3BM KaK COAep>KJ;1MOe CTppwero 6a~Ta 24-pa3p~AHoro cnOBa, C4~­

T~BaeMoro B Ka>KAOM HeHyneBoM /Q = 1/ ~J;1Kne cepJ;1~, BMeCTe C 16­
pas P~AHbIM KOAOM AaHHbIX, pa3Me~aeMblM B MnaAWJ;1X paapanax cnoaa, 
B~A c03AaBaeMoro np~ 3TOM B OnepaTJ;1BHO~ naM~T~ 3BM EC J;1H¢OpMa-, 
~J;10HHOrO MaCCJ;1Ba, COOTBeTcTBy~~ero on~caH~~ OAHoro C06~TJ;1R, 

np~BeAeH Ha pJ;1c.4. 
nocneAy~~a~ nporpaMMHa~ COpTJ;1pOBKa MaCCJ;1BOB B 3BM ocy~ecT­

Bn~eTC~ Ha OCHoBe aHanJ;13a 3Ha4eH~~ "C~CTeMHoro aApeca" no 06­
paTHOMY anrOpJ;1TMY ASM /pJ;1c.5/. 

04eBJ;1AHO, 4TO HeAoCTaTKaM~ paCCMOTpeHHWX cpeACTB 06ecne4e­
HJ;1~ COPTJ;1POBKJ;1 AaHHblX ~Bn~~TC~ OrpaHJ;14eHJ;1e An~HbJ OnJ;1CaHJ;1~ co­
6bIT~~ /He 60nee 256 cnoa/ ~ pa3p~AHOCTJ;1 npeobpaaoaarenea 
/He 60nee 16 pa3p~AoB/, a TaK>Ke YBen~4eH~e BpeMeH~ PYT~HHO~ 
06pa60TKJ;1 B 3BM nonY4aeMo~ ~H¢opMa~~~. 3TO YBen~4eH~e, OAHa­
KO, B YKa3aHH~X ycnOBJ;1~X npOBeAeHJ;1~ 3KCnepJ;1MeHTOB Ha cneKTpo­
MeTpe nerKJ;1X ~Aep He J;1MeeT cy~ecTBeHHoro 3Ha4eHJ;1~. 

" ... 

oprAH~3AU~R KOHTPOflR 3flEMEHTOB
 
~HCTEMW C60PA ~AHHWX
 

YcnewHa~ 3KcnnyaTa~~~ cneKTpOMeTpa nerK~X ~Aep B 3Kcnep~­
MeHTax Ha nJ;1HJ;1J;1 C, EC 3BM HeB03MO>KHa 6e3 CO:jAaHJ;1~ cpeACTB, ofiec­
ne4J;1Ba~lLl~X HaCTpO~KY J;1 xour pons pa50Tocnoc06HOCT~ pa3nJ;14HblX 
3neMeHTOB ero CJ;1CTeMbl cfiopa AaHHbIX. B COOTBeTCTB~~ co ~nO>KHO~ 

CTPYKTYPO~ CJ;1CTeMW 3aAa4~, pewaeMwe· C nOMO~b~ 3TJ;1X cpeACTB, 
MO>t<HO pa3Aen~Tb Ha cneAY~lLl~e OCHOBHwe rpynn~: 

1/ uacr oocixa ~ ¢>,HK~~oHanbHbl~ xoirrpons perJ;1CTp~pYIO~e~ anna­

paTYpw cneKTpoMeTpa;
 

!!
 

r /I 

J
 

.1 

;I
 

,. 
I, 
• 1 

4. 
\ 

", 

;.1'. 

2/ TeCT~pOBaH~e YCTPO~CTB, opraH~3Y~~~X nporpaMMHoe ynpaB­
neH~e ~ nepenavy A,aHHblx, B annapa r ype YCTaHOBKJ;1', a TaK>Ke Ji~H~~ 

ee CBR3~ C EC 3BM; 
3/ 06lLl~~ KOHTponb npaB~nbHOCTJ;1 np~eMa AaHHWX C YCTaHOBK~ 

B EC ,3BM. ' ' r , 

8 nepBY19 rpynny 3,aAa4 BXOART xo-rr pons K03qxpJ;1~~eHTO~ ycane ­
H~R cneKTpOMeTpJ;14e~~J;1X T6aKToB J;1 3aAep~eK ~peMeHH~x T~~KTOB, ' 
a TaK>Ke KOHT'ponb pa60Tocnoc06HOCH1 npe06pa30BaTene~. n pM 3TOM 
c~rH~n OT reHepaTopa T04HO~ aMnnJ;1TYAw nOAaeTCR"Ha KOHTponbHwe 
BXOAW BC~X_ npeAyc~nJ;1Tene~. 8 npo~e~c~ COPT~POBK~ ~y¢epa np~HR­
TO~ ~Het>opMa~~~ C nOMo~blO YKa3aHHoro MapKepa CnyX<e6Horq cnoB9 
MOi BblAenRIOTcR r eueparopaae C06bITJ;1~,~ Ben~4~Hbl. c~rHanOB aauo­
CRTCR B coor aerc'r ayoutne r~cTorpaMMb:. B a~mn~T~AHbIX cnexr oax 
no nOnO>KeHJ;11O J;1 W~pJ;1He reHepaTopHoro nJ;1Ka KOHTpon~pYIOTcR CTa­
6~nbHocTb K03et>et>~~~eHT~B YCJ;1neHJ;1R TpaKToB ~ ~Ta~J;1nbHOCTb wyMbB 
nonynpoBOAHJ;1KOablX AeTeKTopoB. Bo BpeMeHHblx cnexr pax KOHTpOnJ;1-, 
pye'r ca cTa6~nbHocTb aanepxe« B cxeae oT60pa C06bIT~~·. 

B CI)eAYlOlLlyia rpynny 3a,ga4 Kot;lTpon~ 3neMeHTOB CJ;1CTeMbl cfiopa 
AaHHbix BXOART r ecr u ABYXCTopoHHe~ nepeAa4~ ~Het>op,Mau.~~ ,Me>KAY 
EC 3BM ~ MOAyn~M~ KAMAK C nOKan~3au.~e~ B03MO)/{H~X OW~60K B ~H­
Tepet>e~cHwx Y3nax annapaTYPw YCTaHoBK~ ~ n~H~~ ee CBR3~ c 36M. 
B 3TJ;1X TecTax J;1CnOnb3YIOTCR BcnOMoraTenbH~e MOAynJ;1 KAMAK /24­
pa3pRAHwe perJ;1CTp KoHcTaHT napannenbH~~ AynneKcHW~1perJ;1CTPIJ;1 

~ coo~BeTC~'BYIO~~e nporpaMMW. npo~eAYP~ npOBepKJ;1 BKnI04a~T B ce­
6R OCy~ecTBnReMwe B pa3n~4Hwx pe>K~Ma~,3an~cb H 4TeH~e'ABo~4­
HblX KOAOB AaHHblX C A~arHOCTI1KO~ ~x HeCOBnaAeH~R. KpOMe TorO, 
~MeeTCR B03MO)/{HOCr~ npO~3BOA~Tb TeCTJ;1pOBaH~e KaK ~cero KOMnneK­
ca annapaTypHblX cpeACTB conpRx<eH~~ YCTaHOBK~ C 3BM, r a K ~ ero 
oTAenbHWX 4acTe~. 

06~J;1~ xour pons npaBJ;1nbHOCTJ;1 npJ;1eMa· AaHHb~X C yCTaHOBKJ;1, OX~ 

BaTbIBalO~~~, nOMJ;1MO annaoaryoa COnpR>KeH~R C 38M, cxexy yrtpa ane> 
H~R npe06pa30BaTenRM~ ~ cxeMY 3anycKa /Tp~rrepa/ cneKTpOMeT­
pa, oCHOBaH Ha ~cnonb30BaH~~ "c~cTeMHoro anpeca'". KaK yicaauaa­
noes pauee , no 3Ha4eH~1O "c~cTeMHoro aApeca "" MO)/{HO BOCCTaHOB~Tb 
q,~3~4ecK~~ aApec per~cJpa, ~3 KOToporo C4~TaHa ~Hq,opMa~~R . 
nporpaMMa KOHTponR npaBJ;1nbHOCT~ np~eMa cpaBH~BaeT nonY4eHHYlO 
nocneAoBaTenbHocTb anpecoa B onYl¢al:i~~ C06bIT~R c Ta6n~4HbIM~ Ba­
p~aHTaMJ;1 nocneAoBaTenbHocTe~ aApecoB, AonycTJ;1M~X npJ;1 aKTyanb­
HO~ AnR npoBoAJ;1t4pro 3KCnepJ;1MeHTa .cxesie TpJ;1rrep-a J;1 KOHq,lilrypa­
u.~~ per~cTP~pYlOlLle~ 4acT~ annapaTypw cneKTpoMeTpa. EcnJ;1 KOnJ;1­
4eCTBO OW~60K, BbiRBneHHblX TaK~M cnocofiost , npe asuuae r onpeneneu­
Hoe, per.yn~pyeMoe onepaTopOM 3Ha4eH~e, np~H~MaeTC~ peweH~e 

o 6noK~poBaH~~ 3an~c~ 6y¢epa AaHHWX Ha MarH~THYIO neHTy ~ BWAa­
4e A~arHOCTJ;14eCKOro coo6~eH~R 06 aApece Aeq,eKTHoro KaHana 
C TO~HOCTblO AO HOMepa cTaHu.~ ~ cy6aApeca per~CTpa KAMAK. 
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3AKnI04EH~E 

PaCCMOTpeHHaR OpraH~Sa~~R c60pa ~H~OpMaij~~ co CneKTpOMeTpa 
nerK~X RAep o6ecne4~na ycnewHOe npOBeAeH~e 3KCnep~MeHTOB 
Ha CneKT.pOMeTpe B Te4eH~e pRAa IleT. 

OAH~,M ~3 OCHOBHblX AOCTO~HCTB 3T0l1 opraH~sa~~~ RBIlReTcR BbICO­
KaR npo~sBOA~TeIlbHOCTb cfiopa AaHHbIX, nOSBOIl~BwaR 3et>et>eKT~BHO ~C­

nOIlbaOBaT~ BpeMR pa60T~ C~Hxpo~a30TpOHa O~R~ np~ 3KcnIlyaTa~~~ 

YCTaHOBK~. KpOMe Taro, r~6KOCTb ~ YH~BepcaIlbHOCT'b on~caHHblX 
: I 

MeTOAOB' npue-ta , KOHTPOIlR ~ npeABa_p~TeIlbHol:1 o6pa6oTK~ ,~Het>OPMa­

~~~ Is 4aCTHOCT~, MeTOAa annapaTMo-nporpaMMHol:1 aApeca~~~ ~ Cop­ .j ," 
T~POBK~ MaCC~BOB AaHH~xl cos~aIl~ BOSMomHOCTb C MaIl~M~ saTpaTa­
M~ peCYPCOB nepeCTpa~BaTb et>YHK~~OHaIlbHYro 4aCTb YCTaHOBK~ np~ 

~aMeHeH~~ saAa4 .~ YCIlOB~1:1 npbBeAeH~R 3Kcnep~MeHTOB. 

ABTOP~ C4~Ta~T CBO~M hP~RTH~M AOIlrOM B~paa~Tb 6IlarOAapHOCTb
 
H.n.aeH~ceHKO, r.r~6es~or~x, B.A.6YA~IlOB~, A.n.KpR4KO, A.n.~a­

p~4eBol:1, A.E.CeHHepy, B.A.CM~PHOBY, 3.WTpaI:1TY - aa pasHoo6pas­

HY~ nOMOU4-b B npouecce COSAaH~R HeKOTopblX 3IleMeHTOB C~CTeMbl c6o­

pa AaHHblX ~ noneauue KOHCYIlbTa~~~.
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PYKon~Cb nocTyn~Ila B ~3AaTeIlbcK~1:1 OTAeIl 
22 AeKa6p~ 1988 rOAa. ='I 

,I: 

E~~MOB n.r. HAP. 
OpraH~3a~~R c60pa 
'nerxax RAep Ha nHH

AaHH~ co 
HH c EC 36M 

CneKTpoMeTpa 
PtO-88-88S 

PaccMoTpeH PRA BonpoCOB opraHH3a~HH c60pa AaHH~ ~ MH~ronapaMeTpoB9ro 

~neKTpoMeTpa nerK~X	 A~TeKYopoB,RAep Ha OCHOBe TeJleCKonoo nonynpoBOAHHKOBYX 
pa60Tarxqero Ha BHYTpeHH~X ny4Kax 4acTH~1 CHH,Xpo4)a30TpoHa OHSU1.B pelllHMe He­
nocpeAcTBeHHoH CBR3~ c EC 36M H3MepHTeJlbHO-RW4McnHTenbHoro KOMnneKca nB3 
()HSlH. Kparxo on~caHbI cpencraa nporpaNMHoro ynpaBl1eHIotR c60poM AaHHYX B anna­
paType YCTaHoBK~, BpeMeHHaR AHarpaMMa ee pa50TbI B.~HKne YCKoPHTenR, MeTOAH­
Ka nepeAa4H ~ KOHTponR ,HH¢opMa~HH, a Ta~e anropHT~ nporpaMH. BbicoKaR npoH3­
BOA~TenbHocTb C~CTeMbi C4~TblBaHHR AaHHYX CneKTpoMeTpa npH,ero pa60Te Ha JlHHHH 
c YAaneHHo~ YHHBepcanbHoH 36M AocTHraeTcR sa c~eT aBTOHOMHOCTH HHH~Ha~HH 
~ nPOBeAeH~R cepHH cKaH~pyrxqero onpoca annapaTYPbl KAHAK, a TaK*e 6oJlbwoH 
nponycKHoH cnoc06HoCTH /1,2 M6aHT/c/ HHTep¢eIi'tc.HYX CpeACTB ynpaBI1eHHR YCTaHOB-
KOH. npeAno~eH H HcnblTaH MeToA aApe£a~HM H nocne~eH nporpaMHHOH COPTHpoBKH1 

3Kcnep~MeHTanbHblX AaHH~, n03BonHBwHH C MHH~nbHYMH annapaTYpHblMH 3aTpaTaMH 
.!'1 OTCYTCTB~eM axnana B MepTBoe BpeMR yCTaHoBKM HAeHTH~H~HpoBaTb aapeca pe­
r~CTpoB - ~CT04H~KOB npHH~MaeMoH B 3BH HH¢oPMa~HH "PH nepeMeHHOH AJlHHe onH­
caH~R ~H3~4eCKHX C06b1T~H. 

Pa60Ta BblnOJlHeHa B fla60paTopHH BblCOKHX 3HeprHH OHSIM. 
COO6meHHe 06'bellHHeHHOrO HHeTHTyTa JIl1epHhlX HCCJIe.ztoBaHHii. )ly6aa 1988 

"
 nepeBOA O.C.B~HorpaAoBoH 

Ef rmov L.G. et a1. Pl0-88-885 
The Organization of light Nuclei Spectrometer Data 
ACQuisitio~ On-line with ES Computer 

Some aspects of organization of the data acquisition prdcess for the mul­
tiparameter 1ight nuclei spectrometer based on semiconductor multidetector 
telescopes during experiments at the JINR synchrophasotron internal particle 
beams on·l ine with the lHE,JINR ES computer are consid~red. Means for the da~ 

ta acquisition program control in a hardware of the installation, time flow 
diagram·of its operation for the accelerator cycle, methods for data trans­
mission-and monitoring as well ~s program algorithms are briefly described. 
A high performance of the data readout system ~f the sp~ctrometer under' ope­
r at I on on-l ine with the remote universal-type computer "i s achieved .,due.lto an 
autonomous init1ation/accompl ishment of scanning series in the CAHAC equip­
ment and to a high throughput ~1.2 Hbyte/s) of control I ing interfaces. An 
original method for addressing and following program sorting of experimental 
data was proposed and t es t ed, This method allowed one to .identify the acl.d­
res~es of registers being the sources of gathering infonmation with a mini­
mum apparatus expense and zero contribution to a dead time of the spectro­
meter when a non-fixed length of physical event description is actual. 

The investigation has been performed at the laboratory of High Energies, 
J I NR. Communication of the Joint Institute for Nuclear Research. Dubna 1988 
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