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flpOBe.tteHHe .tiBYXMepHOr'O 8H8nll38 C 11Cfl0nb30B8H119M Ul!!ppOBblX 
.tiiiCKpiiMIIH8~0pOB II 3BM HP 2116C 

0niiC8H8 M9TOJ:IIIK8 npOBe.tteHIIR .tiBYXMepHOr'O 8H8nll38 C flOMOWbiD CHCTe­
Mbl, KoropaR co.tteplKIIT 16 untjlpoBhiX .ttiiCKPHMIIHaropoB, aHannaaTop AH-4096, 
-llcnopbayeMbili B KaqecTBe npoMeJKyroqHoli naMRTII, 11 Manyro- 3BM 
HP 2116C. HaKormeHIIe oTo6paHHoli 11 · paccopTnpoBaHHoli nHcjlOpMaUIIH nponaBo 
J:IIITCR Ha M8r'HIITHOM .ttHCKeo' .CIICTeMa MOJKel' periiCTpllpOB8l'b ):10 16 COeKTpOB, 
conepJKamllx no 4096 KaHanoB. 0Ha· noaBonReT TaKJKe Ha6nro.ttaTh aa xo.ttoM 
HaKonneHIIR IIHtjlopMaUIIII B nro6oM cneKl'pe. 

, flpi!B9A9H8 6noK-CXeMa OCij~BHOli nporpaMMbl pa60Tbl CHCTeMbl. 

Coo6a{eHMe 0m.e.QHHeHHOrO' MHCTHTyTa JIJlepHbiX HCCJieJlOB8HHI 

,lzy6ua,. 1974 

Arlt R., Medved s.v., Sinaev A.N., 
Hahn B., Haupt H. PIO - 7723 

Two Dimensional Analysis with Digital 
Discriminators and the HP 2116C Computers 

The two-dimensional analysis using a system consist~ 
ing of 16 digital discriminators, the AI-4096 analyzer, 
being a buffer memory, and a small·HP 2116C computer is 
described. · 

The selected and sorted data are stored on the magne­
tic disc. The system can record up to 16 spectra, each 
containing 4096 channels. It allows displaying the process 
of data storage in any spectra. The flow-chart of the main 
program is presented. 

Communications of the Joint Institute for Nuclear Research. · 
Dubna, 1974 
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Ilpu .nnyxMepHoM B MHoroMepHOM aHaJIB3e, xaxnpanHJio, 

npOH3BO,nHTCJI npe,nnapHTeJILHbiH OT60p DOJie:iHOH HH4!0pMa­

IJ,HB, 'ITO no:iBOJIJieT CyiiJ,eCTBeHHO yMeHLWBTb .. He06XO,nHMOe ~: 
'IHCJIO KaHaJIOB ·HaKODHTeJILHOrO ycTpOHCTBa, B KOTOpbiX 

DpOH3BO,nHTCJI HaKODJieHBe C06hlTHH C O,nHHaKOBhlMH napa­

MeTpaMH. O,nHHM H3 MeTo):(oB npe.nnapBTeJILHoro - oi'6opa 

., 11BJIJieTCJI Bhl,neJieHHe HHTepecyroiiJ,HX 3KCDepHMeHTaTopa 

yqaCTKOB CDeKTpa C DOMOIIJ,biO U.H4!pOBbiX ,nHCKpHMHHaTOpOB. 

.B Jla6opaTopuu JI,nepHhlX npo6neM pa3pa6oTaHa ycTaHOBKa,­

CO,D;ep:>KaiiJ,aJI 16 :u,uq,poBhlX ,nHCKpHMHHaropon /Yl.UJJ /1/ 

Y CTaHOBKa COe~BHeHa C MHOrOKaHaJILHbiM aHaJIB3a TOpOM. 

AH-4096, B KOTopol( 'npoH3BO.nHTCJI copTHPOBKa H Haxonne-. 

HHe OT06paHHOH HH4!0pMaiJ,HH.- C DOMOIIJ,biO 3TOH CHCTeMbl 6LI-

JIH npOH3Be,IJ;eHhl HCCJie,IJ;OBaHHJI pg,na CDeKTpOB KOpOTKO)KBBy:- "'" .. 

IIJ,HX H30TODOB. . .. 

.-~~ 

;;> 

Y cno>KileHHe DpOBO,nHMbiX 3KCDepHMeHTOB DOTpe6oBaJIO -

yneJIH'IeHHJI 06'beMa naMJITH, _ B KOTOpOM HaKaDJIBBaeTCJI 

HHiiJOpMaiJ,HS. C 3TOH IJ,eJILIO CHCTeMa C D,H4lpOBbiMB ,nHCKpH-" 

MHHaTopaMH 6blna coe,nuHeHa c 3BM HP-2116C, nxo,nJIIIJ,eii : ,-:·,- -'~. 
B COCTaB Jia6opaTOpHOrO IJ,eHTpa .HaKODJieHHJI B o6pa60TKH 

uiiitJopMau,uu/2/. · B Honoii • CBCTeMe HaxonneHHe oTo6paHHoii;; 

H paccopTHpOBaiiHOH BH41opMaiJ,HH DpOB3BO,nHTCJI Ha MarHHT- ~ 
HOM ,IJ;HCKe. 3Ta CHCTeMa D03BOJIJieT TaK:>Ke Ha6JIIO,naTL;3a 

XO,IJ;OM HaKODJieHHJI BH4!0pMa:U,HH B IDo60M CDeKTpe B aBTOMa­

TH3HponaTL · xo:liTp·o:m. :ia npaBHJILHOCTLIO ycTaHOBKH Ha 

u,uq,pOBbiX ,II;HCKpHMHHaTopax rpaHHD, BblfipaHHbiX o6JiaCTeii· 

cneKTpon. «<lyHKIJ,HH aHaJIH3aTopa AH-4096 B uonoii cucTeMe 

CBO,IJ;JITCJI K npoMe:>KyTO'IHOMY 3aDOMHHaHBIO HH41opMaiJ,HH: 

T .e. K 3anucu B nocne.nonaTeJILHble gqeiiKH ilaxonuTeJILHoro · ~ 
ycTpOHCTBa DOCTynaiOIIJ,HX KO,IJ;OB H nepe,u.aqe HaKODJieHHOro. 

Maccuna HHiiJOpMau,uH: B 3BM HP-2116~. - '-
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B yeTaHoBKy e :uullJpoBLIMH J(HeKpHMHHaTopaMH BHeeeHLI 
J(OnOJIHeHHll, paeUIHplliOiqHe ee B03MO)f(HOeTH. 0Ha Tenepb 
MO)ICeT npHHHMaTb KOJ(LI OT aMnJIHTYAHO-:uu4JpOBLIX npe­
o6pa30BaTeJieH pa3JIH'IHLIX THnOB, eo.l(ep)KaiqHX .1(0 13 pa3-
Pll.l(OB. YeTaHOBKa J(ononHeHa TpeMll UIHHaMH )(Jill npHeMa 
BHeWHHX npH3HaKOB, KOTOpLie BLipa6aTLIBaiOTell annapaTy­
pOH 3KenepHMeHTaTopa. BHeWHHe npH3HaKH MoryT BKJIIO­
'IaTLell B eoeTaB ICOJ(a, nepe.l(aBaeMOrO H3 yeTpOHeTBa, 'ITO 
J(aeT J(OnOJIHHTeJibHLie B03MO)f(HOeTH )(Jill eOpTHpOBKH HH4Jop­
Ma:UHH. ,.Q6ll.\ee 'IHeJIO pa3pJJJ(OB B BLIXOJ(HOM KOJ(e yBeJIH'IeHO 
e 12 AO• 16> Bo3MO)f(HOe paenpe.l(eneHJie pa3pll.l(OB. BHAHO 
113 eneAYIOll.\e:H Ta6nu:ub1: 

Pa3pll . .IiLI 

e 
I 'j 

·m· 

··n-; 

I , ~ 

. ' 

HoM:epa pa3pll.l(OB Ha3Ha'leHue 

e 1 'no 8' _,_ 13 Ko'A aMnnHTYAHo-

e '8 13 no·., 16 

· e · 8 _,_ 13 no 16 

. :uuciipoaoro npeo6pa-
30BaTenll 

KOJ( HOMepa :u:B4J­
p~Boro .AHeiCpHMH­
HaTopa 

KoA BHemHero 
npH3HaKa lnpu Ha­
JIH'IHH OeTaTKa OT 
n11:· 

3J(ecL £ 03Ha'laeT 'AJIHHY ·. perueTpupyeMoro eneKTpa, 
a 2 m.+n ·. - 'IHeJIO O.D;HOBpeMeHHO perH,eTpHpyeMbiX eneiCT­
poa~· QqeBHJ(HO, 'ITO Beer,l(a ,li;OJI)ICHO 6LITb f+m+ n ·::;;: 16 . 
HanpHMep; eenH perHeTp:HpyeMLie''eneKTpLI eo.l(ep)ICaT no 
4096 ·KaHanoa I £· =12/ H uenonL3YIOTell see ·16 :uu4JpoBLix 
.n;HeKpHMHHaTopoa, 1 m =4/, ·TO Me eTa )(Jill 3anueu BHeWHHX 
npH3HaKOB, He OeTaeTell, a'"npH perHeTpa:UHH eneiCTpOB rto 
8192 KaHana MO)f(HO uenoiiL30BaTL He 6onee 8 uu4JpoBLix 
.n;HeKpHMIIHaTopoa. EenH )fee perHeTpHpyroTell e·neKTPLI, eo­
.n;ep)ICall.\He 512 KaHanoB I£ =91, TO MO)f(HO uenonL30BaTL ·Bee 
16 AHeKpHMHHaTopoa lm =41 · H 3 pa3pll:Aa OTBOAHTL' AJill 
3anHeH BHeWHHX llpH3HaKOB / n =3/. 
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THnOBall 6JIOK- exeMa annapaTypw, npHMCHllCMOH .B 3Ke­
nepHMeHTax no ueene.l(OBaHHIO exeM paena.l(a pa.l(HoaKTHB­
Hwx . H30TOnOB npH nOMOI:uH Y -y- eOBlla.l(eHHH, npHBCJ(CHa 
H~ puc. 1. KaK H B npe)ICHCH eHeTeMe/l/, Ha yeTaHOBKy e 

•flfT£KTOP 1 flEWITOP 2 

I D'CIPT I 8P£M~- I fran I 
'-· ---~- RMnnHTYDJ.Ib/H ~-<· ·----i· 

KDJ.IB£PTDP 

flMnnHT!JDIJf!. -~· 
1./,HI!JPOBOJ.I 
nP£DtiPt:l308.1 

12 13 

8J.I£WJ.IH£ { 
nPUJJ.IRKU 

·16 

ktJJ.ITPOntJJ.IbiU OCJ.IOBJ.IDU 
t:/J..IC/nU3RTOP RJ.If:/nU3f:ITOP 

RU -41Jgfi . t:IU-401}6 

---:-1 ff 

flUCKJ,1 

n£J.1Tt:1 

tPa!JO­
noc:rP. 

T~m;­
TRun 

Puc. 1. EA.oK- cxeMa annapallypbr, npu.MeHReMoii e 3Kcnepu­
MeHIIIax no uccAeooeaHuro cxeM pacnaoa paouoaKmueHbrx 
uaomonoe npu noMOJIIUy-y- coenaoeHuii. 
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nHWPOBLlMB .D.Heiq)BMBHaTopaMB:, eo.IJ.ep>Ka:nzylO 16 .D.HeiCpnMB­
Hai'opos sepxHero·B HIDKHero ypoBHJI, nocTyn8.10T BMnyJILeLl 
·OT .D.BYX aMnJIBTY.D.HO-:nHWPOBWX npeo6pa30Ba.TeneiL Bwxow 
HOH KO.D., eo.IJ,ep>Kai:nHH BH«bopManmo e aMIIJIBTY.D.HO:-IUIWPOBOrO 
npeo6pa3oBaTenJI 2, a TaK>Ke .D.aHHLle o HOMepe nHWPOBoro 
,ZU~eKpBMBHaTopa B BHemHBX npB3BaKax, 3anBeLlBaeTeJI B oe­
HOBHOH aHanB3aTop AH-4096 B eny'lae, eeJIB KO.D. e aMnJIB­
TY.IJ.HO-nHWPOBoro npeo6pa3oBaTenJI 1 HaXO.D.HTeJI BHYTPB 
rpaHHU, yeTaHosneHHLlX Ha O.IJ,HOM B3 IUIWPOBLlX .IJ,HeKpBMB· 
HaTopos. KoHTponLHhlii aHaJIB3aTop perBeTpBpyeT eneKTP· 
e aMnJIBTY.D.HO·uBWPOBOrO npeo6pa30BaTenJI 1 S rpaBBUaX, 
yeTaHOBneHHLlX Ha UBWPOBLlX .D.BeKpBMBHan)pax. Iloene 
3anonaeHBJI naMJITB oeHOBHoro aHaJIB3aTopa AH-4096Ha­
KonneHHhlii MaeeBs BHiilopMa:nHB aBTOMaTB'IeeKB nepe.IJ,aeTeJI 

Ha 3BM HP-2116C. 

Pa6oTa 3BM HP-2116C npB npose.IJ,eHBB .D.BYXMepHoro 
aHanB3a npoB3BO.D.HTeJI no nporpaMMe MCA. 0Ha HanBeaHa 
Ha AeeeM6nepe B pa6oTaeT B oeHOBHOii eBeTeMe l BSC I. 
:SnoK·exeMa nporpaMMLl MCA npB:ee.IJ,eHa Ha puc. 3. Iloene 
nyeKa nporpaMMLl 3KenepBMeHTaTop.IJ.on>KeH 3a.IJ,aTL HaqanL­
HLle napaMeTpLI 3KenepBMeHTa: .D.JIBHY eneKTpa - 512, 
1024, 2048 B 4096 KaHanos B KOJIB'IeeTSO eneKTpOB - .D.O 
128. IlpB 3TOM, KaK yKa3LisanoeL BLlWe, He06XO,lUIMO BMeTL 
B SB.D.Y, 'ITO o·6IIUIH 06'LeM 3aHBMaeMOH naMJITB He MO>KeT 
npesLlWaTL 216 enos. Bo3MO>KeH npBeM eneKTpos, eo;iep­
. >KaUUIX 8192 KaHana, HO npB o6pa60TKe OHB .IJ,On>KHLI .IJ,e­
nBTLeJI nononaM. 

PerBeTpBpyeMwe eneKTPLI HaKannBB8.10TeJI Ha .IJ,HeKe. Ha 
KWK.IJ.YIO .D.OPO>KKY ,lUieKa 3anBeLIBaeTeJI 4096 enos, Ha'IBHaJI 
e Hynesoro eeKTopa; ene.IJ,osatenLHO, Ha o.IJ,Hoii .D.opo>KKe 
MO>KeT xpaHBTLeJI OT 0,5 .D.O _8 eneKTpos B 3asBeBMo_eTB oT 
BX .IJ,JIBHLI. 

B onepaTBsHoii naMJITB 3BM sLI.D.enJIIOTeJI TPB 6y4lepa . 
A , B B C no 4096 enos Ka>K.D.Llii I puc. 2/. :Sy4lep A Be­

nonL3yeTeJI .D.JIJI npBeMa BHiilopMaUBB OT aaaJIB3aTopa 
AH-4096. :Sylilephl B B C BenonL3yiOTe.JI .D.JIJI· eopTBPOBKB 
npBHJITOii BHiilopMaUBB, a B esoGo.IJ,Hoe oT npBeMa :H eopTB­
poBKB·· BHiilopMaUBB speMJI - .D.JIJI B3o6pa>KeHBJI O.D.Horo _B3 
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Puc. 2. Pacnpeoe.lleHue onepamueHou naMJIIIU . 3BM. 

eneKTpos Ha .D.Bennee. Co.IJ,ep>KaHBe .D.opo>KKB .D.HeKa, Ha Ko­
Topoii 3anBeaH eneKTp, Bhl6paHHhlH 3K<:nepBMeHTaTOpOM.IJ,JIJI 
B3o6pa>KeHBJI, BhlBO.D.HTeJI B . 6y4lep B IHJIB C I. MaemTa6 
B3o6pa>KeHBJI no sepTHKaJIB B nporpaMMe yeTaHosneH, Be­
XO.D.JI B3 Toro, 'IT06hl Ha 3KpaHe .D.HenneJI ~a3MeiUanoeL . . l6 . . 
MaKeBManLHO B03MO>KHoe 'IBeno, pasHoe 2 · . · O.D.HaKo 
BMeeTeJI B03MO>KHOeTL yBeJIB'IeHBJI ·MaemTa6a e nOMOIULIO 
nepeKJIIO'IaTeneii 3 + 11 pa3pJI.IJ,os TyM6JiepHoro perBeTpa • 
YeTaaosKa eooTBeTeTsyiOI:nHX nepeKJIID'IaTenei B nono>Ke-

, k-3 
HHe "1" o3Ha'laeT yBenB'IeHBe MaemTa6a B · ! 2 · pa3, 
r.IJ,e k - HO:M:ep pa3pJI.IJ,a, KOTOpOMY eOOTBeTeTsyeT nepe­

KniO'IaTenL, HaXO.IJ,JIIUHHeJI s nono>KeHBB "1 ". Cne.IJ,osaTeJILHO, 
K03cPWBUHeHT MaKeHManLHoro ysenB'IeHHJI MaemTa6a·, no­
nyqaeMLlii npH n·epeBO.IJ,e s.nono>KeHHe "1" scex yKa-
3aHHhlX nepeKmo'laTeneii, paseH 5ll. 

. . 

IloeKonLKY Ha 3KpaHe .tiBenneJI no 'ropB30HTW pa3Me­
utaeTeJI He 6onee 256 TO'IeK, a 'IBeno KaHanOB S Bb16paHHOM 
.IJ,JIJI Ha6JIIO.IJ,eHHJI eneKTpe MO)i{e'f 6hlTL eYJUeeTBeHHO 6onL­
me, TO nporpaMMa pa3~enJieT 3TOT eneKTP Ha pasHble rpyn­
nhl,. eo.IJ,ep>KaUUie no p KaHanos, npB'IeM o6IUee 'IBeno rpynn 
He .IJ,On>KHO npeBLimaTL 256. Ilo >KenaHHIO 3KenepBMeHTaTopa 
Ha 3KpaHe ,ZU~enneJI MO>KHO H306pa>KaTL nH60 nepBLIH KaHan 
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H3 K~OH .rpynllbl /Tor;ia OCTaJihHLie p-1 KaHaJIOB B 
rpynrre 6y~yT nponYII\eHLI/, JIH6o cpe~Hee apu4JMeTH'Iecxoe 
H3 co~ep:>KHMoro acex KaHanoa rpyrrnLI: BLI6op pe)KHMa 
npoH3BO~Tc.H nepelcmoqa TeneM 12-ro pa3p.H~a TyM6nepHoro 
perucTpa. 

06pa30BaHHLIH T8.KHM CIIOC060M M.H H3o6pa:>KeHH.H Ha 
~HCIIJiee MaCCHB HH4JopMaUHH 3aHOCHTC.H B nepBLie 256 Ka­
HaJIOB 6y4Jepa C I ecnH BLI6paHHLiii M.H Ha6mo~eHH.H cneKTP 
Haxo~TC.H B 6y4Jepe B , HJIH Hao6opoT/. Ilocne 3aHeceHH.H 
Ha'IHHaeTc.H UHK~ nepe~a'IH no KaHany, np.HMOro ~ocTyna 
co~ep)KHMOro 3THX KaHanoa 6y~epa C Ha 3KpaH ~Henne~, 
a nporpaMMa nepexo~T K npoaepxe cocTO.HHH.H Ty.M6nepHoro 
perHCTpa. C nOMO~LID COOTBeTCTByro~X nepeKmo'laTeJieH 
perHCTpa 3KCnepHMeHTaTOp MO)KeT H3MeHHTL MaCWTa6 H3o-
6pa)KeHH.H I o qeM roaopunocL BLIWe/, BLI3BaTL c ~HcKa 

.. ~JI.H H3o6pa)KeHH.H ~pyroii cne1ap, BLIBeCTH Ha TeneTaiin 
HJIH 3KpaHHLiii nynLT cnexTp, Haxo~.H~iic.H B 6y4Jepe B 
HJIH )Ke H3MeHHTL napaMeTpLI 3KCIIepHMeHTa. 

. Ka~Lie 20 MCeK OCYII\eCTBJIJleTC.H npepLIBaHHe npo-. 
rpaMMLI npoaepKH COCTO.HHH.H TyM6JiepHOrO perHCTpa H noa­
TOp.HeTC.H UHKJI nepe~a'IH CO~ep)KHMOrO nep:BLIX 256 KaHaJIOB 
6y4JepaC Ha 3KpaH ~Hcnne.H no KaHany np.HMoro ~ocTyna, 
'ITO o6ecne'IHBaeT. IIOCTO.HHHyro KapTHHY M.H Ha6mO~eHH.H. 

IlpH nocTynJieHHH OT aHa.JIH3aTOpa AH -4096 CHrHaJia 
"BLI3oa", BLinonHeHHe JIID6oii npe~Yll\eii nporpaMMLI npe­
pLIBaeTc.H H nroH3BO~TC.H npHeM :8 6y4Jep A MaCCHBa B 
4096 queen 12 • ·rrocne OKOH'IaHH.H npHeMa Ha'IHHaeTc.H ne­
pe~aqa co~ep)KHMOro nepBOH ~opO)KKH ~CKa /a eCJIH OHa 
6LIJia BLI6paHa M.H. H306pa>KeHH.H, TO - BTOpOH ~OpO)KKH/ 
B 6y4Jep C. 3Ta nepe~aqa npoucxo~T qepe3 KaHan np.H~oro 
~OCTyna, 'ITO n03BOJI.HeT nporpaMMe O~OBpeMeHHO BeCTH 
BLI6opxy H3 6y4Jepa A Tex xo~oB, KOTopLie OTHOC.HTC.H K 
cnexTpy, pacnoJIO)KeHHOMY B .. 6y4Jepe B /T.e. ~o6aaneHHe 
1 B cooTBeTCTByro~e KaHaJILI cnexTpa/. I!pH nepaoii BLI-

6opxe B 6y4Jepe B Haxo~Tc.H co~ep)KHMOe ~opo)KKH H3o6pa­
)KeHH.H. 

Ilocne OKOH'IaHH.H BLI6opKH H nepe~a'IH co~ep)KHMoro 
~opo)KKH ~cxa B 6y4Jep c Ha'IHHaeTc.H o6paTHa.H nepe~aqa 
no KaHany np.HMoro ~ocTyna co~ep)KHMoro 6y4Jepa B B cooT-

10 
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BeTCTBYIDIUYIO ~opo)KKy ~HCKa. O~oapeMeHHO ·Ha,'IHHaeTcH . 
BLI6opxa :Ko~oB H3 nepaoii nonoBHHLI MaccHBa, Haxo~H~ero­
CH B 6y4Jepe A, B cneKTp, 3aHeceHHLrii TenepL B 6y4Jep C . 
Ilocne OKOH'IaHHH 3TOH BLI60pKH H nepe~a'IH CIIeKTpa H3 
6y4Jepa B n cooTBeTcTay!O~ro ~opo)KKy ~ucxa Ha'IHHaeTcH 
nepe~aqa no KaHany npHMoro ~ocTyna co~ep)KHMOro.oqe­
pe~Hoii ~opo)KKH B ocao6o~aumiicH 6y4Jep B H o~oape­
MeHHO - BLI60pKa KO~OB H3 BTOPOH IIOJIOBHHLI 6y4JepaA B 
cnexTp, Haxo~HIUHHCH B 6y4Jepe C.· 

TaKHM o6pa3oM, npoH3BO~TcH npouecc BLI6opKHKo~oa, 
Haxo~H~XCH B 6y4Jepe A, B cneKTpLI, noMe~eMLie nooqe :­
pe~Ho B 6y4JepLI B H C c ~opo)KeK ~HcKa. Ilo'cne OKOH'IaHHH 
BLI60pKH KO~OB B cneKTp, · HaXO~H~HCH Ha TIOCJie~HeH ~o­
pO)KKe, npoH3BO~TCH 3aHeceHHe B 6y4Jep B /HJIH C l c·o­
~ep)KHMoro TOH ~OpO)KKH, B KOTOpOH pacnOJIO)KeH cneKTp, 
BLI6paHHLIH MH H306pa)KeHHH, H .B0306HOBJIHeTCH npouecc 
ero H3o6pa)KeHHH. C 3Toro MOMeHTa 3BM roToBa K npu­
HHTHIO CJie~yroruero MaCCHBa HHWOpMaUHH. 

Ilepe~aqa B 3BM H3 aHaJIH3aTopa 'MaCCHBa B 4096 
'IHCeJI. npOHCXO~T 3a 0,16 CeK. }J;JIH o6~eii opraHH38.UHH 
copTHPOBKH Tpe6yeTcH 0,08 ceK. Ha o~oxpaTHyro BLI6opxy: .. 
KO~a B cneKTp, nOMe~eHHLIH B 6y4Jepe, H 06MeH HH4JopMaUHeH , 
Me~y ~HCKOM H 6y4JepoM 3aTpa'IHaaeTcH 0,092 ceK. Cne­
~oaaTeJILHO, eCJIH HCnOJIL3yroTCH BCe 16 ~OpO:>KeK ~HCKa, TO . 
o6ruee BpeMH nepe~a'IH H BLI60pKH HH4JopMaUHH COCTaBHT 
1,71 ceK, 'ITO COOTBeTCTByeT CKOpOCTH o6pa60Tiol, paBHOH 
2400 co6LITHH B ceKyH~Y, 

IlporpaMMLI MaTeMaTH'IeCKOH o6pa60TKH IIOJiy'leHHLIX 
cneKTpoa Ha 3BM HP-2116C npuae~eHLI B pa6oTe/3/. )J;nH 
OnHCaHHOH CHCTeMLI 6LIJIO C03~aHO TaK)Ke HeCKOJILKO npo­
BepO'IHLIX H BCnOMOraTeJILHLIX nporpaMM, -KOTOpLie HanH­
CaHLI Ha Cl>opTpaHe. 

Ilepe~ Ha'laJIOM 3KCnepHMeHTa. Ba)KHO. npoaepHTL npa­
BHJILHOCTL nono)KeHHH acex nepeKmo'laieneii Ha UHWPOBLIX 
~HCKpHMHHaTopax H pa6oTy JIHHHH CBH3H Me~y 'laCT.HMH 
CHCTeMLI. )J;nH 3Toro Ha axo~ ycTaHOBKH c UHWPOBLIMH 
~HCKpHMHHaTopaMH no~qaeTCH CIIeUHaJILHLIH reHepaTop; 
KOTOpLIH Ha CBOHX 12 BLIXOAJILIX WHHaX _B~aeT ~BOH'IHLIH 
KO~, nOCJie~OBaTeJihHO B03paCTaiD~H Ha 1, Ha'IHHaH C 'IHCJia 
1 H KOH'IaH 4096. Ko.IJ;, noJiy'laiDIUHHCH Ha BLIXO,IJ;e YCTEwOBKH 

II 
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C ~HiiJpOBLIMH ,l(HCKpHMHHaTopaMH, MO)I(eT 6LITL llO,l(aH KaK 
Ha KOHTpOJILHLJii, TaK H Ha OCHOBHOH aHaJIH3aTOp. 

B KOHTPOJILHOM aHaJIH3a Tope o6pa3yeTc.H :MaccHB HH!lJop­
Ma~HH, onpe,l(eJI.HeMLIH BLipa)l(eHHeM: 

Y= ~ X, l 0, 
ecJIH B H ::;X::::; B 8 
ecJIH X< B H HJIH X> B 8 , 

r.l(e X - HOMep KaHaJia, Y - 'IHCJIO, 3anHcaHHoe B KaHaJI, 
B H H B 8 - cooTBeTCTBeHHO HH)I(H.H.H H BepxH.H.H rpaHH~LI, 
ycTaHOBJieHHLie Iia ~HiiJpoBLIX .l(HCKpHMHHaTopax. H3o6pa)l(e-

. ) 
HHe, noJiy'IaiDIIleec.H Ha 3KpaHe KOHTpoJILHoro aHaJIH3aTopa, 
noKa3aHo Ha puc. 4a. IIocJie nep~.l(a'IH noJiyqeHHoro MaccHBa 
B 3BM nporpaM:Ma TWAC-1 aHaJIH3Hpyei ero H ne'IaTaeT 
Ha TeJieTaifne llOJIO)I(eHHe YCTaHOBJieHHLIX Ha,l(HCKpHMHHaTo­
pax yqacTKOB cnexTpa B nop.ll,l(Ke B03pacTaHH.H HOMepoB 
KaHaJIOB, a TaK)I(e yKa3LIBaeT HMeiO~eC.H OIIIH6KH B YCTa­
HOBKe nepeKJIIO'IaTeJieii HJIH B03HHKIIIHe npH nepe.l(a'Ie. 

MaccHB HHiiJopMa~H, nonyqaJOUUIHC.H nocne pa6oTLI npo­
Bepo'IHoro reHepaTopa, B OCHOBHOM aHaJIH3aTope onpeAe­
JI.HeTc.H BLipa)l(eHHeM 

y = ~ 128+(n-1) D, 
l 0, 

ecJIH BH$X~BB 
ecnH X< BH HJIH X >B 8 , 

r,l(e n - HOMep yqaCTKa ClleKTpa Ha 6JIOKe KOMMyTa~HH 
ycTaHoBKH c UHiiJpoBLIMH AHCKPHMHHaTopaMH; D - BLI6paH­
Hoe 'IHCJIO KaHaJioB B cneKTpe. OcTaJILHLie o6o3Ha'IeHH.H 
HMeiOT npe)I(HHe 3Ha'IeHH.H. H3o6pa)l(eHHe MaccHBa Ha 3KpaHe 
ocHOBHoro. aHaJIH3aTopa noKa3aHo Ha puc. 46. IIocJie nepe­
,l(a'IH 3Toro MaccHBa B 3BM nporpaMMa TWAC-2 aHaJIH-
3HpyeT ero H ne"lfaTaeT Ha TeneTaiine noJIO)I(eHHe ycTaHoa­
neHHLIX Ha AHCKpHMHHaTopax yqacTKOB ClleKTpOB B llOp.ll,l(Ke 
pacnOJIO)I(eHH.II' cneKTPOB Ha AHCKaX. 

K BcnoMoraTeJILHLIM nporpaMMaM OTHOC.HTC.H · SETI 
ADDSP H DSPl. 

IIporpaMMa SETI noMoraeT npaBHJILHoii ycTaHOBKe 
nepeKJIIO'Ia TeJieH B ~liJpOBLIX .l(HCKpHMHHa TO paX ,l(JI.II BLI6opa 
HY)I(HLIX yqacTKOB cneKTpa. 0Ha nepeBO.l(HT' ,l(eC.HTH'IHLiii 
HOMep KaHaJia B HOMepa nepeKJIIO'IaTeJieH i /B BH,l(~ 'IHCeJI 
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0 a X 

Puc. 4. Hao6paJKeHu.R, noAy'Kl10JIIUec.R Ha aKpaHe aHaAuaa­
Jfopoe AH-4096 npu pa6o11e npoeepo'IHozo zeHepa111opa: 
aj Ha KOHlllPOAbHOM UHUAU3UlllOpe; 6/ Ha OCHOBHOM UHUAU3a­
JfOpe. 
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· 2 i 1, KOTOphle cne)];yeT ycTaHOBHT.b B rrono>KeHHe "1". Pe . .: 

3YJihTaTLI rreqaTaiOTCR ua TeneTaiirre. 

llporpaMMa ADDSP cyMMHpyeT rroKaHaJI.bHO JJ:Ba · HJIH 

. · 6onee CIIeKTpOB H pe3yJILTaT 3aiiHCI:.iBaeT o6paTHO Ha ,!l;HCK;. 

llporpaMMa DCPl rrpe)];Ha3Ha"tfena JJ:JI.R Bhl"llep"liHBaHH» 

CIICKTpOB Ha rpa~OIIOCTpOHTeJie. 0Ha MO>KCT Bhl6HpaT.b 

cneKTp C JII06on 3a,!l;aHHOH ,!l;OpO>KKH ,!l;HCKa H Bhl"liCp"lfHBaTh 

ero B JIHHCHUOM HJIH JIOrapH~MH"lfCCKOM MaCIIITa6e; HMCCTC.R 

B03MO:lKHOCTh H3MeHeHHR MacniTa6a no oc.RM X H Y. Ilocne 

Bhl6opa CIICKTpa C ,!l;HCKa pa6oTa 3TOH rrporpaMMLJaHano-

rH•IHa rrporpaMMe ACPl /2/. . 

ABTOphl Bhlpa>KaiOT 6naro,!J;apHOCT.b X.- r .OpTnerrny 3a 

ueHnhie coBeThl H H.A.IIaHLKO - 3a rro:Motnh B pa6oTe. 
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HeT ·JIH · npo6eJioa· B Ballleii 6H6JIHOTeKe?· 

8bl· MOJKeTe IIOJ!Ylli!Tb no UOllTe nepellHCJieHHble HHJKe KHKrK 

.13-3700 

,l(-3893 

Marepuanbl CHMn03HyMa no HaHo· 
CeKyH,llHOH ll,llepHOH 3JleKTpOHHKe. 
,ny6ua, 1967. 

Coo6meHHll.-y'facrHHKOB MelK,nyHa • 
POliHOro CIIMn03HyMa no CTPYKType 
liJipa. ,ny6Ha, 1968. · 

P1-3971· HyKnOHLI H nHOHLI. Marepuanbl 
I MelKJIYHapOJIHoro cosemaHHll no 
HYKJIOH·HyKJIOHHblM H nHOH"HYKJIOH· 

. HblM BJaHMO,llei!CTBHliM. _ny6Ha, 

2-4816 

•, 16-4888 

3-4891 

,l(-5805 

,l(l-5969 

,l( -6004 

,l(l3-6210 

,l(I0-6142 

,l(l-6349 

,l(-6465 

,., ... 

1968. 

BeKTOPHLie MCJOHbl H :WeKTpO· 
MarHHTHbiC BJaHMOJICi!CTBHll. ,ny6 • 

. Ha, 1969. 

_noJHMeTpHll HlJIY'fCHHH H !jJHJHKa 
Jall.lHTbl YCKOpHTenei! JaplllKCHHblX 
'faCTHU. _ny6Ha, 1969 . 

JleKUHH no Hei!TpOHHOi! !jJHJHKe. 
JleTHllll ll.lKona, Anymra, 1969. 

MelK,nyHapOJIHall KOH!jlepeHUHll no 
annapaType B. !jJH3HKe BbiCOKHX 
JHeprHH. ,ny6Ha, 1971. 2 TOMa. 

Tpy,nbl MelK,nyHapo.nHoro CHMno· 
JHyMa no !jJHJHKe BbiCOKIIX JHeprHH. 
,npe J,neH, 1971. 

liHHapi!LJe peaKUHH a,npOHOB npH BbJ• 
COKHX JHeprHliX. _ny6Ha, 1971. 

Tpy,nbl VI MelK,nyHapOJIHOro CHMno· 
JHyMa no ll)lepHOH JJleKTpOHHKe. 
Bapm!l-Ba, 1971. 

·Tpy,nbl MelK,nyHapo,nHoro CHMno· 
JHyMa no BOnpocaM aBTOMaTHJaUHH 
o6pa60TKH ,naHHbiX C nyJblpLKOBbiX 
H HCKpOBbiX KaMep. _ny6Ha, 1971. 

Tpy,nbl IV MelKi:lyuapo.nuoii KOH!jle· 
·peHUHH no !jJHJHKe BbiCOKHX JHeprHii 
H CTPYKType ll,llpa. ,ny6Ha, 197 I. 

MelK,nyuapo,nHall lllKOJla no CTpyKTy: 
pe ll,npa. Anymra, 1972. 

726 CTp. 10 p. 07 K. 

192,CTp. 3 p. 76 K. 

294 CTp. 3. p. 17 K. 

588 CTp. 6 p. 

250 CTp. 2 p. 64 K. 

428 CTp. 5 p. 49 K. 

882 CTp. 14 p. 74 K •. 

772 · CTp. 7 p. 69 K. 

768 CTp. 7 p. 60 K. 

372 CTp. 3 p. 67 K. 

564 CTp. 6 p. 14 K. 

670 CTp. 6 p. 95 K. 

525 CTp. 5 :P· 85 K. 
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