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8 HaCTOR~ee BpeMR BO MHOr~x ~3Mep~TenbHO-B~4~CnHTenbH~X 
~eHTpax Ha6n~AaeTCR 06~aR TeHAeH~HR - 06DeAHHeHHe HeCKOnbKHX 
B~4HCn~TenbH~X MaWHH B CeTb 38M/l~ 

8amH~MH 3neMeHTaMH ceTH 38M RBnR~TCR ycTpOHCTBa nepeAa4H/ 
npHeMa HH$OpMa~HH H nHHHH CBR3H. K H~M npeADRBnR~TCR Tpe6oea
HHR noB~WeHHOH noMeXOYCTOH4HBOCTH H CKOpOCTH nepeAa4. 3T~ Tpe-. 
6oBaHHR OC06eHHO aKTyanbH~ B ycnOBHRX fla6opaTOpH~ HeHTPOHHOH 
$H3HKH OHRH, rAe pa6oTa~T ABa HMnynbCH~x peaKTopa Ha 6~cTp~x 
HeHTpOHax/2,3/ ~ CTpOHTCR nHHeHH~H HHAYK~~OHH~H yCKOPHTenb 
flHY-30 181 c ~MnynbCOM TOKa 200+250 A. 

AnR aBTOMaTH3a~HH 6onbworo KOnH4eCTBa OAHOBpeMeHHO npoeo
AHM~X 3Kcnep~MeHTOB ~cnonbayeTcR 6onee 20 38M, 6onbwaR 4aCTb 
KOTOP~X CKOH~eHTPHPOBaHa B H3MepHTenbHOM ~eHTpe, YAaneHHOM 
OT 3KCnepHMeHTanbH~X YCTaHOBOK npHMepHO Ha 1 KM, a HeKOTOp~e 
38M AOnmH~ 6~Tb pacnonomeH~ HenocpeACTBeHHO y 3Kcnep~MeHTanb
H~x YCTaHOBOK ~ ~MeTb C ~3MepHTenbH~M ~eHTpOM ABYCTOpOHH~~ 
CBR3b. 

8 3THX ycnoe~Rx ~enecoo6pa3HO npHMeHeH~e eonoKOHHo-onT~4e
CK~x nHH~H CBR3~, o6naAa~~~X cneAY~~M~ npeHMy~eCTBaMH nepeA 
o6~4H~MH: 

- HeBOCnp~~M4~BOCTb K 3neKTp~4eCK~M ~ MarH~TH~M nOMeXaM; 
- 6onbW~e B03MOmHOCT~ no 6~CTPOAeHCTB~~ /AO HeCKOnbK~X 

coTeH Merarep~/. 
Aanee 6YAYT paccMoTpeH~ onpo6oeaHH~e HaM~ ABa eapHaHTa 

CBR3~ 4epea onTH4eCK~H KaHan MemAY 38M CM-3: 
- 4epea 6noK~ nocneAOBaTenbHoro o6MeHa /onO/, nOAKn~4aeM~e 

K 1106~eH W~He11 38t1, ~ KBaHTOB0-3neKTpOHHble MOAYnH /K3M/ 141; 

- 4epea 6noK~ nocneAoBaTenbHOH CBR3H e cTaHAapTe KAMAK T~
na 1471 /&/ ~ 6nOKH OnTH4eCKOH CBR3~ /G,7/. 

1. OPrAilH3Al{HR 80flOKOHilO-OnTH4ECKOA flHHHH CBR3H 
"061&AR I!JHHA" - "OEii.IIAR l!JHHA" 

COCTaBHOH 4aCTb~ n~H~~ CBR3~ RBnR~TCR KBaHTOBo-3neKTpOHH~e 
MOAyn~, pa6oTa~~He Ha eonoKOHHo-onT~4ecK~H Ka6enb. Ha KOH~ax 

onTH4ecKoro Ka6enR paaMe~aeTCR np~eMo-nepeAa~~HH KOMnneKT K3M 
/K3M-nepeAaT4HK ~ K3M-npHeMH~K/. 6noK-cxeMa K3M-nepeAaT4~Ka 
~ao6pameHa Ha p~c. 1. B Ka4eCTBe ~3ny4a~~ero 3neMeHTa e K3M
nepeAaT4~Ke /K3M nA/ ~cnonb3yeTCR ~HmeK~~OHHbiH nonynpOBOAHH-
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PHc.l. ~YHKQHOHaiTbHaH cxeMa 
~epeAaTqHKa. 

PHc.2. ~YHK~HOHaiTbHaH cxeMa 
K3M-npHeMHHKa. 

Koe~~ na3epH~~ A~OA /flA/. CxeMa 6noK~poeK~ npeAOTepa~aeT B03-
H~KHOBeH~e aeap~HH~X pem~Moe pa6oT~ flA ~ 3anpe~aeT ero pa6oTy 
np~ OTCYTCTB~~ BXOAHOro C~rHana. ~OTOnp~eMH~K C~CTeM~ CTa6~
fl~3a~~~ 4epe3 yc~n~Tenb e~pa6aT~eaeT cHrHan~ o6paTHOH cB~3~, 
C nOMO~b~ KOTOp~X CTa6~n~3~pyeTCR MO~HOCTb B~XOAHOrO ~3fly4e
H~~. ~Me~~a~CR CXeMa A~arHOCT~K~ KOHTpon~pyeT pa6oTy flA ~ B 
cny4ae ·B~XOAa ero ~3 cTpo~ e~pa6aT~eaeT c~rHan oTKa3a. 

EinoK-cxeMa K3M-np~eMH~Ka /K3M np; noKa3aHa Ha p~c.2. B HeM 
e Ka4eCTBe np~eMHoro 3neMeHTa ~cnonb3yeTCR KpeMH~ee~~ pin -
~TOA~OA. C~rHan C ~TOA~OAa, npOHA~ 4epe3 npeAyC~fl~Teflb ~ yc~
n~Tenb, nocTynaeT Ha B~XOA cxeM~ e B~Ae o6~4Horo c~rHana TTn. 

KeaHTOB0-3fleKTpOHH~e MOAYfl~ B~nonHeH~ Ha eA~HO~ KOHCTpyK
T~BHO-TeXHOnor~4eCKO~ OCHOBe B B~Ae repMeT~4H~X M~Kponp~fiopoe. 
0nT~4ecK~e pa3beM~, pacnonomeHH~e Ha KOpnycax K3M, pacc4~TaH~ 
Ha ~CnOflb30BaH~e BOflOKOHHO-OnT~4eCK~X KafieneH CO CBeTonpOBOAR
~e~ m~noH TOfl~~HO~ -60 MKM. 

OcHoaH~e xapat<Tep~cT~K~ K3M 

nepe,gaT4~Ka: 

An~Ha eonH~ ~Mnynbcoe ~3ny4eH~~ 

CpeAH~R M~HOCTb ~3fly4eH~~ 

4aCTOTa nepeAaeaeM~x ~Mnynbcoa 

np~eMH~Ka: 

A~HaM~4eCK~H A~ana3oH aBTOMaT~4ect<oH 

peryn~pOBK~ 4YBCTB~TeflbHOCT~ np~ H3MeHeH~~ 

BXOAHOro CHrHana Ha 6 Afi 

epeMR HapacTaH~R ~ cnaAa 
nepeXOAHOH xapaKTep~CTHKH 

,\:0,85 MKM; 
p~ 1 MBT; 

2 Mr~+8 Mr~. 

-20 HC. 

Einot<-cxeMa nHHH~ CBR3~ npeACTasneHa Ha p~c.3. Einot<~ nocne
AOBaTenbHoro o6MeHa /EinO/ nOAKfil04aiOTCR K KaHany /"o6~eH W~He"/ 
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38M ~ $YHK~~OHaflbHO pa36~BaiOTC~ Ha TpH 4aCTH: KOHTpOnnep Ka
Hana, nepeAaT4~K H npHeMH~K. 

PaccMOTPHM pe~HM nepeAa4H ~H$OpMa~H~ ~3 3BM ~1 B 3BM ~2. 
onO C KaHaflOM 3BM o6MeH~BaiOTCR napannenbH~M~ BOCbMHpa3pRAH~M~ 
6aHTaM~. np~ nepeAa4e onO 3BM ~1 npeo6pa3yeT nony4eHH~H 6aHT 
e nocneAoBaTenbH~~ KOA. ~opMaT 3Toro KOAa noKa3aH Ha p~c.4a. 
0H Ha4~HaeTCR CTapTOB~M fi~TOM, B Te4eHHe KOToporo npOHCXOA~T 
C~HXpOH~3a~~R np~eMHOrO finoKa Ha OTBeTHO~ CTOPOHe flHHHH. 3a
TeM CfleAyiOT BOCeMb pa3pRAOB AaHH~X, a 3aKaH4HBaeTCR noc~nKa 
pa3p~AOM 4eTHOCTH H OAHHM ~flH ABYMR CTOnOBbiMH pa3pRAaMH. no
CTyn~BWaR C B~XOAa onO HH~OpMa~HR npeo6pa3yeTCR B 4aCTOTHOM 
MOAYflRTOpe /C nOMO~biO HeCy~HX 4aCTOT f 1 H f 2 pHc.46/ H nOAa
eTCH Ha BXOA KBaHTOB0-3neKTpOHHOrO MOAYflR-nepeAaT4HKa. 4epe3 
BOflOKOHHO-OnTH4eCKH~ Ka6enb H K3M-nP KOAOBaR noc~nKa nocTynaeT 
Ha 4aCTOTH~H AHCKpHMHHaTOp. nocne npeo6pa30BaHHR Ha B~XOAe 
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AMCKpHMMHaTopa noRBnReTCR nocneAOBaTenbHaR noc~nKa, ¢opMaT 
KOTOpOH noKa3aH Ha PMC.4B. npHeMHaR 4aCTb 6n0 38M ~2 npeo6pa-
3yeT 3Ty MH¢opMa~H~ a napannenbH~H KOA H no Tpe6osaHM~ o6cny
lKHBa~eA nporpaMMW 4epea "o6114y~ WMHY'' 3BM nepec~naeT 3TH AaH
H~e B onepaTHBHOe aanOMHHa~ee ycTpOHCTBO. nepeAa4a AaHH~X B 
o6paTHOM HanpasneHHH npOMCXOAMT aHanorM4H~M o6pa30M, 

OnHcaHHaR nHHHR onTH4ecKoA CBR3H 6~na onpo6osaHa a HU flH~ 
OHHH AnR nepeAa4M HH~OpMa~HH Me>KAY 3BM CM-3 111• npocT~e cxeM~ 
4aCTOTHoA MOAynR~HH H AeMOAYnR~HH noasonHnH 6~cTpo nOAKn~4HTb 
cTaHAapTHwe 6noKH nocneAOBaTenbHoro o6MeHa 3BM H3MepHTenbHOro 
~eHTpa K KBaHTOB0-3neKTpOHH~M MOAYnRM, cepMHHO B~nycKaeM~M 
COBeTCKOH npOMbiWneHHOCTb~. 

Ma~HeH Me>KAY 38M CO CKOpOCTRMH He B~We 9600 6oA, HO npH 3TOM 
0pMeHTa~HR Ha CTaHAapTH~e 6n0 n03BOnHna BeCTH 06MeH MH¢Qp- t)' 

nMHMR CBR3H no3BOnReT npHMeHRTb 6e3 H3MeHeHMH n~6oe nporpaMM-
HOe o6ecne4eHMe, HanHcaHHOe AnR opraHH3a~HH Me>KMaWHHHbiX CBR-

3eH c npHMeHeHHeM 6nO, a TOM 4Hcne H AnR MaWHH THna PDP-11 
c 6noKaMH THna DL-11. 

He4yBCTBHTenbHOCTb nMHMH K 3neKTPH4eCKHM H MarHHTHbiM nonRM, 
HanH4Me Y K3M nA CXeMbl CTa6HnH3a~HH B~XOAHOrO M3ny4eHMR M cxe
Mbl aBTOMaTH4eCKOH perynHpOBKM ycHneHHR y K3H nP n03BOnMnH A0-
6HTbCR yCTOH4HBOrO 06MeHa MaCCHBaMH MH~OpMa~HM /nOpRAKa 
5 t16aAT I Me>KAY 3BM. 

2. OPfAHH3AUHH BOflOKOHHO-OnTH4ECKOn nHHHH CBH3H 
4EPE3 6fl0KH KAMAK 

CxeMa CHCTeMbl CBR3H noKa3aHa Ha PMC.5. 
6nOKH nocneAOBaTeJlbHOH CBR3H 147JTOT"/6nC/, paapa6oTaHHble 

a fAP, ycTaHosneH~ a KpeATax KAMAK, KOTOpble ynpasnR~TCR KOHT
ponnepaMM /THn 1 06/' nOAKJ1~4eHHbiMM K 1106U4eH WHHe11 3BM CM- 3. npM 
nepeAa4e HH$OpMa~MM B OAHOM HanpasneHMM nocTynMBWMH H3 03Y 3BM 
napannenbHbiA wecTHaA~aTHpaapRAHbiA KOA npeo6paayeTCR &nc s no
cneAOBaTenbHbiA, AOnOJlHRBTCR CJly>Ke6HbiMM pa3pRAaMM M 4epe3 6noKM 
onTM4BCKOH CBR3H /60C/, pa3pa6oTaHHble B fAP, M OnTH4eCKHH Ka-
6enb nepeCblnaeTCR B 6nC APYroA 3BM. 6nC npMHHMa~114eA 3BM aHa
JlM3MpyeT cny>Ke6H~>~e pa3pRAbl npHHRToro cnosa, npeo6pa3yeT AaHHble 
s napannenbHbiH KOA M nepeAaeT HX s onepaTHBHoe aanoMMHa~114ee 
ycTpOHCTBO 38M. nepeAa4a MH$0pMa~MM B o6paTHOM HanpasneHMM ocy
U4eCTBJ1ReTCR aHanorM4HO. npM OpraHM3a~MM AaHHOH CMCTBMbl CBR3M 
Mcnonb3asanMcb &nc, B~>~nanHeHH~>~e s cTaHAapTe KAMAK, M 60C, M3-
roTosneHHble B BMAB aBTOHOMHbiX MOAYJlBH. 

6nC TMna 1471 npBACTaBJlRBT co6oA CTaH~M~ BAMHM4HOH WMpMHbl. 
$opMaT nepeAasaeMOH M npHHHMaeMOH MH$OpMa~MM noKa3aH Ha pMc.6. 
Ka>KAOB CJlOBO COCTOMT M3 ABaA~aTM n03M~MA: 
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- paapRA~ AaHH~x; 

pa3PRA, coo6~a~MH 0 HanH4HM HOBOH HH¢QpMa~HH; 
- aanpoc Ha Ha4ano nepeAa4H 6noKa AaHHwx; 
- C006U4eHMe 0 KOH~e nepeAa4M 6noKa ~aHHWX; 
- pa3pRA, CMrHanH3HPY~HH 0 rOTOBHOCTH 6noKa K pa6oTe. 
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c Hcrronb3oBaHHeM 6noKOB KAMAK. 
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PHC,6, ~OpMaT rrepe~aaaeMOH H rrpHHHMaeMOH HH~OpMa~HH 
6noKa 1471. 

6nC COAep>KMT CXBMY aBTOMaTM4eCKOH nOACTpOHKM 4aCTOTbl TaKTO
BbiX reHepaTOpOB npMBMHOro H nepeAa~114ero ycTpOHCTB, 4TO M36as
J1RBT OT He06XOAMMOCTM nepeCbiJlaTb TaKTOBble MMnyJlbCbl MelKAY 6no
KaMM 1471. OHM o6ecne4MBa~T cKopocTb o6MeHa AaHHbiMM AO 
1~ M6MT/c. 
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60C CflY*HT AflR npeo6pa30BaHHR 3fleKTpH4eCKHX CHrHanoB 8 

HMnynbCW CBeTa, H Hao6opoT. KOHCTpyKTHBHO 8 OAHOM 6noKe OnTH-
4eCKOH CBR3H CMOHTHPOBaHO ABa npHeMHHKa, ABa nepeAaT4HKa H 
CTa6HnH3HpOBaHHWH HCT04HHK nHTaHHR /-58, +128,+248/,KOTOPWH 
pa6oTaeT oT HecTa6HnH3HpOBaHHOro HanpR*eHHR +58. B Ka4ecTse 
nepeAa~ero 3fleMeHTa B 60C HCnOflb3yeTCR flOMHHec~eHTHWH CBeTO
AHOA,a B Ka4eCTBe npHeMHHKa - p-n -~OTOAHOA. 60C COAeP*HT Kop
peKTHpyO~He CXeMW BOCCTaHOBneHHR ~OpMW HMnynbCOB 8 npHeMHHKe, 
a TaK*e CXeMW aBTOMaTH4eCKOrO perynHpoBaHHR HanpR*eHHR CMe~e
HHR Ha BXOAe AHCKPHMHHaTopa, 4TO noswwaeT 4YBCTBHTeflbHOCTb 
npHeMHOH 4aCTH 6noKa lAo 10- 7 BT npH f=10 Mr~/. AnR 3Toro He
o6xOAHMO npH nepeAa4e HH~pMa~HH 4epea 60C co6noAaTb npasHno 
ItH.ItL, rAe ItH - cyMMapHoe speMR ewcoKoro noTeH~Hana, a 
It - HH3Koro noTeH~Hana a KOAe nepeAasaeMOH HH~pMa~HH. 

~cnwTaHHR AaHHOH CHCTeMW CBR3H npOBOAHflHCb C noM~bO cne
~HaflbHWX TeCTOBWX nporpaMM, KOTOpWe n03BOflHflH npH nepeAa4e 
HH~OpMa~HH Me*AY 3BM AOCTH4b CKOpOCTH 6,5•10° 6HT/C. nepeAa
sanHCb MaCCHBW AaHHwx lAo 6,2·10 9 6HT/ H3 OAHOH 3BM a APYry~, 
aaTeM AaH~we eoaepa~anHCb a nepeAa~y~ 38M, npOBOAHflOCb cpae
HeHHe npHHRTOH HH~OpMa~HH C nepeAaHHOH , H npH OTCyTCTBHH, 
owH6KH nepeAa4a npoAon*anacb. 

npH OOHapy*eHHH OWH6KH nepeAa4a AaHHWX npHOCTaHaBnHBanacb, 
Ha TepMHHan 38M B~AaBanHCb peaynbTaTW aHaflH3a OWH604HOH CHTya
~HH, nocne 4ero nepeAa4a aeToMaTH4eCKH eoao6HoBnRnacb. HcnwTa
HHR npOBOAHflHCb 8 Te4eHHe ABYX MeCR~ee npH HenpepWBHWX nepe
Aa4aX OT 4 AU 48 4. ~ cpeAHeM perHcTpHposanacb OAHd dllndpdiHu 
HCnpaBnReMaR OWH6Ka Ha 6,5•10 7 6HT HH~OpMa~HH, npH 06Hapy*eHHH 
KOTOpOH CXeMa AHarHOCTHKH 6noKa 1471 aanpawHeana noBTOPHY~ ne
peAa4y CflOBa. PaCCMOTpeHHWH BapHaHT CHCTeMW CBR3H n03BOnReT 
OpraHH30BaTb 06MeH AaHHWMH Me*AY n~6WMH 3BM, K KOTOPWM nOAKn~-
4eH KpeHT KAMAK. 

nposepKa ABYX eapHaHTOB OnTH4eCKHX flHHHH Me*MaWHHHWX CBR3eH 
noKaaana ycTOH4HBy~ pa6oTy eceH annapaTypw, HaAe*HY~ pa6oTy 
3THX flHHHH H HX BWCOKYO noMeX03a~H~eHHOCTb. Ho, KaK 6wno OTMe-
4eHO swwe, AflR Toro 4To6w coxpaHHTb HeHaMeHHWM nporpaMMHOe 
06ecne4eHHe flHHHH CBR3H, npHMeHRflHCb CTaHAapTHWe 6nOKH 6n0, 
pa6oTa~He B pe*HMe nporpaMMHOH nepeAa4H CO CKOpOCTRMH o6MeHa 
HH~pMa~HeH He BWWe 9600 60A. npHMeHReMwe KBaHTOB0-3fleKTpOHHble 
MOAYflH H 6nOKH onTH4eCKOH CBR3H n03BOflR~T nOBWCHTb CKOpOCTH 
o6MeHa HH~pMa~HeH AO 2+4 M6HT/C. no HaweMy MHeHH~, AflR 3Toro 
He06XOAHMO paapa6oTaTb YCTpOHCTBa, HCnOflb3y~~He pe*HM BHenpo
~eCCOPHOH nepeAa4H AaHHWX H YAOBfleTBOpR~HX Tpe6osaHHRM, npeAb
RBnReMWM K HHTep~eHCaM CeTH 3BM. 

B aaKn~4eHHe aeTopw C4HTa~T CBOHM npHRTHWM AonroM ewpaaHTb 
npH3HaTeflbHOCTb B.A.BnaAHMHpoey H M.fl.Kopo64eHKO aa noneaHwe 
o6cY*AeHHR H noMo~b e pa6oTe, B.H.4HBKHHY H M.r.Ko4ypoey aa 
TeXHH4eCKy~ nOMO~b. 
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Baros B.A. H AP· 10-82-430 
OpraHH3a~HR o6MeHa HH¢QpMa~HeH Me*AY 38M no sonoKOHHo-onTH4eCKHM 
nHHHRM CBR3H 

PacCMOTpeHW ABa BapHaHTa opraHH3a~HH 06MeHa HH¢QpMa~HeH Me*AY 38M 
CM-3 HnH KpeHTaMH KAMAK no sonoKOHHo-onTH~ecKHM nHHHRM CBA3H, o6ecne4HBao
~He BWCOKyO nOMeXOyCTOH4HBOCTb. AflR nepeAa4H HH¢QpMa~HH HCnOnb30BanHCb 
6noKH nocneAOBaTenbHoro o6MeHa, KBaHTOB0-3neKTpOHHWe MOAYnH, swnycKaeMwe 
npoMwwneHHOCTbo, 6noKH KAMAK-1471 H yCTPOHCTBa onTH4eCKOH CBR3H, pa3pa-
6oTaHHwe B r.QP . 

Pa6oTa swnonHeHa s na6opaTOPHH HeHTPOHHOH ~H3HKH OHRH . 

Vagov V.A. et al. 
Organization of Information 
Optical Links 

10-82-430 
Exchange between Computers via Fiber 

Two version are considered of organ1z1ng the information exchange 
between the SM-3 computer and CAMAC crates by means of fiber optical link 
providing a high noise-immunity . For information transmission serial commu
nication channels, quantum-electronical modules manifactured by industry 
CAMAC 1471 units and opto-electronic communication device elaborated in the 
GDR are used. 

The investigation has been performed at the Laboratory of Neutron 
Physics, JINR. 
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