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Macc-cneK~poMeTP~4ecKaR ycTaHOBKa c na3epH~M ~CT04H~KOM ~a
HOB nHAWA-Mil/, C03AaHHaR B na6opaTOP~~ RAePH~X peaK~~~ OWHW, 
npeAHa3Ha4eHa AnR ~ccneAoBaH~R napaMeTpos na3epHo-nna3MeHHoro 
~OHHOrO ~CT04H~Ka, a TaKme AnR npoBeAeH~R KOn~4eCTBeHHOrO aHa
n~3a COCTasa pa3n~4H~X 06pa3~08. onoK-cXeMa yCTaHOBK~ np~BeAe
Ha Ha p~c.l. OcHOBHWM~ ee y3naM~ RBnR~TcR: onT~4ecK~~ KBaHToswA 
reHepaTop, na3epHo-nna3MeHHW~ ~OHHW~ ~CT04H~K, CeKTOPHW~ MarH~T, 
AeTeKTOp ~OHOB. 

B Ka4ecTse ~CT04H~Ka na3epHoro ~3ny4eH~R ~cnonb3YeTCR onT~-
4eCK~~ KBaHTOB~~ reHepaTop nTHn4-8 B pem~Me 3neKTpoonT~4eCKO~ 
MOAYnR~~~. A06poTHOCT~ ( E = 60 M/.lm/~Mn np~ An~TenbHOCT~ ~Mnynb
ca 12 He). He6onbWaR 4aCTb ~3ny4eHV.R na3epa OTBOA~TCR Ha ¢oTo-
3neMeHT ¢3K-09, 3neKTP~4eCK~~ C~rHan C KOTOporo cnym~T ~HA~Ka
TOPOM na3epHOM BCnWWK~ ~ MOmeT ~CnOnb30BaTbCR KaK speMeHHaR 
OTMeTKa, a TaKme AnR ~3MepeH~R ~HTeHC~BHOCT~ na3epHOrO ~Mnynb
ca. 0CHOBHO~ nOTOK ~3ny4eH~R ¢oKyC~pyeTCR Ha nOBepXHOCT~ ~c
cneAYeMO~ M~WeH~. A~aMeTp ¢oKanbHOrO nRTHa -300 MKM, MaKc~

ManbHaR nnOTHOCTb MOIIIHOCT~ - 7x109 BT/cM 2 . na3epHo-nna3MeHHbl~ 
~OHHW~ ~CT04H~K npeACTaBnReT co6oA BaKYYMHY~ KaMepy C BXOAR~~M~ 
B Hee $yHK~~OHanbH~M~ y3naM~: OnT~4eCK~M y3nOM C nOAB~mHOA n~H-
.,n.A UIAIIIPULl} r ~lf""T;'r"'ArTnf'\M rl.l'~&-.tlA!"'r'lc:a~ .... lAQ ("tA("TPMnlit nnnMtAnnRrtHIAR 

~OHHOrO ny4Ka ~ y3nOM nOAa4~ BbiCOKOrO HanpRmeH~R Ha 3neKTPOAbl. 
YcTaHosneHHbl~ Ha BbiXOAe ~cT04H~Ka 3neKlPOCTaT~4ecK~~ ~HAYKl.l~oH
HW~ MOH~TOP ~cnonb3yeTCR AnR ~3MepeH~R nonHero TOKa ~OHOB Ha 
BXOAe s MarH~T. B $oKanbHO~ nnocKOCT~ ceKTopHoro MarH~Ta 

Cn-57A ycTaHOBneH AeTeKTOP ~OHOB - OAHa v.n~ ABe nocneAOBaTenb
HO sKn~4eHHblx MKn. 

C~CTeMa aBTOMaT~3a~~~ o6ecne4~BaeT ynpasneH~e pa60TO~ na3epa 
JlH104-8, asToMaT~4ecKoe nepeMe~eH~e MV.weH~ c noMo~bK> ABYX waro
BbiX AB~raTene~ illA-5, CTyneH4aToe ~3MeHeH~e MarH~THoro nonR Mar
H~Ta cn-S?A, ~3MepeHv.e ~ nepeAa4y s onepaT~BHY~ naHRTb 38M ~H-

PHc.l. CxeMa ycTaHOBKH nHllHA-M: 
I - HacTpoetiHbifi reJmi-f-HeOHOBblli 
na3ep; 2 - OIITH'leCKHH KBaHTOBbiii 
reHepaTop; 3 - pa3AenHTenhHaH 
rrnaCTHHa; 4 - ~OT03neMeHT $3K-Q9; 
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13 - IIpHeMHOe YCTPOHCTBo; 

e ,, 

14 -

5 - HeHTpanbHble CBeTOt!>HnbTpbi; 
6 - na3epHbrH HCTO'lHHK HOHOB; 7 -
MHWeHb, 8, 9 - BLITHI'HBaiO~II H yc
KOpRIOI'.IJill ::.neKTPOAbi; I 0, I 2 - BXOA
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$OpMa~l!tl!t 0 Be111!141!1He TOKa I!IOHOB Ha BXOAe B Macc-cneKTPOMeTp, 
a TaK>Ke 0 Be111!141!1He TOKa I!IOHOB AaHHOH MaCCbl B $OKailbHOH nilOCKOCTI!t 
c pa3AeneH~~teM l!tOHHbiX KoMnoHeHT no epeMeHI!t nponeTa. 

OcHoBoH Cl!tCTeMbl RBnReTcR 3BH HERA 60-301 21 e co4eTaHI!tl!t c 
3IleKTPOHHbiMI!t 6noKaMI!t, BblnOilHeHHbiMI!t B CTaHAapTe I{AHAK. 

3BM MERA 60-30 npeACTaBilReT co6oH KOMnileKC, BKI1104al0aqi!IH 3BM 
"3neKTPOHI!tKa-60", KpeHT-KOHTPOililep 106A, o6ecne41!1Ba!Oaqi!IH CBR3b 
38M c 3IleKTPOHHbiMI!t 6noKaMI!t' AI!ICKOBOA rl!t6KI!IX AI!ICKOB' nep$opaTop 
1!1 C41!1TbiBaiO~ee YCTPOHCTBO, KacceTHbiH MarHI!tTQ¢OH, Bl!tAeOTePMI!tHail, 
a TaK>Ke ne4aTaiOaqee YCTPOHCTBO C KilaBI!taTypOH. 6noK-cXeMa Cl!tCTeMbl 
ynpaeneHI!tR npeAcTaeneHa Ha p111c.2. 

8 Cl!tCTeMy BXOART: 
1. l\~~t$po-aHanoroebiH npeo6pa3oeaTeilb /UAn/ Ha 12 pa3PRAOB CAM 

4. 1 ol31 . 
2. 5110K BbiXOAHOrO perl!tCTpa/4/. 
3. Aea cneKTPOMeTpl!t4eCKI!tX TPaKTa. Ka>KAbiH TpaKT BKI1~4aeT 3MI!tT

TepHbiH noBTOPI!tTenb, yc~~tnHTenl!t, 2 6noKa 11nl!tHeHHble eopoTa 11
, 

2 AUn-4096 /5/. 
4. Aea cneKTpoMeTPI!t4ecKI!tX TpaKTa, BKI1104a~I!IX ycHnHTen~~t 111 AUn-

4096. 
5. 5noK ynpaeneHI!tR. 
6. Keap~eBbiH reHepaTop KB 005/6/, 
]. 2 C4eT41!1Ka KC 013/7/ /C1 111 C2/. 
8. APaHeep TeneBI!t31!tOHHoro MOHI!tTopa K4-15K /B/. 
9. 6noK KOOPAI!tHaTHoro wapa KE 02K/8/. 

MERA 60-30 

PHC. 2, BJioK-CXeMa CHCTeMbi ynpaBJie.HHH Macc-crreKTpOHeTpOM, 
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YnpaeneHI!t.e MarHI!tTHbiM noneM ocyaqecrem'leTcR c noMOII\biO 4096-
KaHailbHOro 6noKa UAn c BXOAHbiM aHanoroebiM HanpR>KeHI!teM 0 + 5 B. 
C~~trHan c UAn 4epe3 noTeH~I!toMeTp noAaeTcR Ha 3IleKTPOHHY~ cxeMy 
ynpaBileHI!tR TOKOM MarHI!tTa. War l!t3MeHeHI!tR TOKa 1!1 Al!tana30H perynl!t
pOBKI!t MO>KHO l!t3MeHRTb, Hcnonb3YR ycTaHoeneHHbiH Ha BbiXOAe UAn 
noTeH~I!toMeTp 111 noAa4y cMeaqeHI!tR Ha UAn. 

BpeMeHHaR 3aAeP>KKa, Heo6xOAI!tMaR AI1R ycTaHoeneHI!tR 3aAaHHoro 
MarHI!tTHOrO nOilR, a TaK>Ke 4aCTOTa l!tMnyilbCOB Ila3epa onpeAeilRIOTCR 
c4eT41!tKOM c ycTaHaBill!tBaeMOH 3Kcno31!t~l!te~ KC013 /C1/ 111 4aCTOTOH 
KBap~eeoro reHepaTopa, KOTopaR TaK>Ke 3aAaeTCR c Mar~~tcTpanH 

KAMAK. 
Aea cneKTpoMeTpl!t4ecKI!tX TpaKTa, BKI1104aiO~I!tx ycHill!tTeill!t 111 AUn, 

AaiOT B03MOlKHOCTb l!t3MepRTb l!tHTeHCI!tBHOCTb na3epHoro l!t311Y4eHI!tR 
/CI!trHail C ~31{/ 1!1 l!tHTeHCI!tBHOCTb l!tOHHOrO ny4Ka Ha BXOAe B MarHI!tT 
/HHAYK~I!tOHHbiH MOHI!tTOp/. 

Benl!t41!1Ha BXOAHOro c~~trHana AI1R 4096-KaHanbHoro AUn cocTaenReT 
30MB+ 10 B. nepeMe~eHI!te Ml!tWeHI!t no ropl!t30HTaill!t 111 eepTHKanl!t 
npOI!t3BOAI!tTCR ABYMR waroBbiMI!t ABHraTeilRMI!t WA-5. YnpaeneHI!te I!IX 
pa6oToH ocyaqecTBilReTcR nporpaMMHbiM o6pa3oM c noMO~biO 6noKa 
BbiXOAHOro perl!tCTpa, paGoTaiO~ero B CTaHAapTe nEC/5/, Cl!trHail C Ko
Toporo nepeAaeTCR Ha 6noK YCI!till!tTeilR MO!qHOCTI!t. 

Cne~HailbHbiH 6noK ynpaeneHI!tR no3BOI1ReT ynpaenRTb pa6oToH na-
3epa, a TaK>Ke $OPMI!tpyeT ABa CileAy~l!tX APYr 3a APYrOM npRMo
yrOilbHbiX l!tMnyilbCa C Aill!tTeilbHOCTbiO, perynl!tpyeMOH B npeAeilaX 
6 + 60 MKC, AI1R ynpaBileHI!tR Ill!tHeHHbiMI!t BOPOTaMI!t. Bpet~R 3aAePlKKI!t 
nepeoro 1!13 3TI!IX l!tMnYilbCOB OTHOCI!tTeilbHO Ila3epHOH BCnbiWKI!t /cl!trHail 
~3K/ onpeAeilReTCR C4eT41!tKOM KCO 3 /C2/ H 4acTOTOH Keap~eeoro 
reHepaTopa. 

C~~trHan c MKn nocTynaeT Ha ABa yCHill!tTeilbHbiX TpaKTa c noilHbiM 
K03$$1!t~l!teHTOM YCI!tileHI!tR 40 1!1 10 3 COOTBeTCTBeHHO. C KalKAOrO TpaKTa 
Cl!trHail nocTynaeT Ha BXOAbl ABYX 6110KOB "n~~tHei1Hble BOPOTa" 1!1 4epe3 
HI!IX nepeAaeTcR Ha cooTeeTcTBYIOI!II!tH AUn. ~1MnYilbCbl c 6noKa ynpae
neHI!tR nOCileAOBaTeilbHO OTKPbiBaiOT I11!1Hei1Hble BOPOTa, n03BOI1RR Ocy
aqecTBilRTb ceneK~I!tn I!IOHOB no epeMeHI!t nponeTa. 

OnepaTI!tBHbiH KOHTPOilb npo~ecca HaKonneHI!tR l!tH~opMa~~~~~~~ 111 ee 
o6pa6oTKI!t no 3aAaHHOH nporpaMMe ocyaqecTBilReTCR c noMoaqbiO rpa
$1!14eCKoro AHcnneR /TeileBI!t31!tOHHbiH MOHI!ITOP MC-6 SECAM/ 111 Koop
AHHaTHoro wapa. BbiBOA l!tH$OpMa~~~~~~~ Ha A~~tcnneH 111 AeHCTBI!tR c Koop
AI!tHaTHbiM wapoM o6ecne4HBanT 6noKI!t KH 15K 111 KE 021< cooTeeTCTBeHHo. 

no Mepe Ha6opa AaHHbiX l!tH~OpMa~l!tR BbiBOAI!tTCR Ha BHeWHI!ti1 HOCI!t
Teilb /MarHHTHY~ neHTy, r~~t6KI!IH AI!ICK, nep$oneHTy/. 

nporpaMMbl ynpaeneHI!tR, Ha6opa 1!1 npeABapl!tTeilbHOH o6pa60TKI!t 
3Kcnepl!tMeHTailbHOH l!tH~OpMa~l!tl!t peanH3oeaHbl Ha MaKpoacceM6nepe 
111 ~~tcno11b3YIOT cpeACTBa, npeAOCTaBnReMble AI!ICKOBOH onepa~I!IOHHOH 
Cl!tCTeMoH peanbHOro epeMeHI!t RT-60. 

6noK-cxeMa anropl!tTMa nporpaMMbl, ynpaenRIO!qeH Ha6opoM 3Kcnepl!t
MeHTailbHOH l!tH~OpMa~l!tl!t, noKa3aHa Ha p~~tc.3. 
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3arpy3Ka nporpaHMbl 

PHc.3. BnoK-cxeMa anropHTMa nporpaMMbi ynpaBneHHH 3KCne
pHMeHTOM. 

A~anorosaH c~cTeMa AaeT B03MOmHOCTb onepaTopy BBOA~Tb ~ ~a

MeHHTb B npo~ecce pa6oT~ ~en~~ PRA napaMeTpos: Ha4anbHoe ~ Ko
He4Hoe 3Ha4eH~e, war ~3MeHeH~R MarH~THoro nonR, 4aCTOTY ~Mnynb-
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COB naaepa, 4~CnO B~CTpenoB B OAHY T04KY M~WeH~ ~ T.A., a TaKme 
npo~3BOA~Tb A~arHOCT~KY ow~6oK onepaTopa ~ c6oes annapaTyp~. 
no Mepe Ha6opa ~H¢lopMa~~~ OA~H ~3 cneKYPOB /no Bbl6opy onepaTopa/ 
~HA~~~pyeTCR Ha rpa~~4eCKOM A~Cnnee. np~ 3TOM AnR n~6o~ T04KH 
cneKTpa C noM~b~ KOOPAHHaTHOrO Wapa MOmeT ~HAH~~pOBaTbCR HH¢lop
Ma~HR 0 COOTBeTCTBy~e~ Macce H HHTeHC~BHOCT~ nOTOKa ~OHOB. 

nocne OKOH4aHHR pa60Tbl nporpaMM~ Ha BHeWHeM HOCHTene /MarHHTHaR 
neHTa, rH6KH~ AHCK, nep~oneHTa/ o6pa3yeTCR ¢la~n AaHH~X, KOTOp~~ 

noToM ~cnonb3YeTCR AnR AanbHe~we~ o6pa6oTK~. 
B HaCTOR~ee speMR 4YBCTBHTenbHOCTb, AOCTHrHyTaR Ha ycTaHOBKe, 

B ~HTepsane 3Ha4eHH~ MaCCOB~X 4HCen 200 +300 npH MaCCOBOM 4~Cne 
MaTpH~~ A- 60 cocTasnReT 10-8 , AnR MaTP~ll~ A-180- 2x10-7 npH 
pa3peweH~~ cneKTPOMeTpa M/~M- 200. 

Hcnonb30BaHHe 3neKTP~4ecKo~ per~cTpal.l~~. pa6oTa~~e~ B n~HH~ 
C 38M, cy~eCTBeHHO pacw~pReT B03MOmH~~ Kpyr npOBOA~M~X ~ccne
AOBaH~~. o6ecne4HBaeT r~6KOCTb ~ onepaT~BHOCTb pa6oTbl. 3To AenaeT 
Macc-cneKTPOMeTp BeCbMa nepcneKT~BH~M AnR peweH~R W~POKOrO Kpyra 
¢l~3~4eCK~X ~ TeXH~4eCK~X 3aAa4. 

ABTOPbl 6naroAaPHbl aKaAeM~KY r. H. ¢lneposy 3a nocToRHHYIO noA
AepmKy pa6oTbl, a TaKme B.A.ropwKosy 1-1 ~.5.CeMeHosy 3a 6onbwy~ 
noM~b B HanaAKe 3neKTpOHHbiX 6nOKOB. 
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6orAaHOB A.A. HAP· 13-83-841 
ABTOMaTH3HPOBaHHaA CHCTeMa ynpaaneHHA H H3MepeHHA MaCCOBWX cneKTPOB 
Macc-cneKTPOMeTpa nHAHA-H 

C03AaHa cHcTeMa ynpaaneHHA, perHcTpa4HH H 3anHcH AaHHWX AnA Macc-cneKTpo
MeTpH~ecKOH YCTaHOBKH C na3epHWM HCTO~HHKOM HOHOB nHAHA-H Ha OCHOBe 3BH 
MERA 60-30 / " 3neKTPOHHKa-60"/ H 3neKTPOHHWX 6noKOB, awnonHeHHWX a cTaHAapTe 
KAHAK . CHCTeMa o6ecne~HaaeT ynpaaneHHe ~aCTOTOH na3epa nTHn4-8 , aBTOHaTH
~eCKOe nepeMe~eHHe MHWeHH c noM~b~ ABYX waroawx ABHraTeneH WA- 5, cTpo6H
poaaHHe MarHHTHoro nonA Macc-cneKTpoMeTpa, H3MepeHHe H nepeAa~y a onepaTHa
HY~ naMATb 3BH HH~OpMa4HH 0 aenH~HHe TOKa HOHOB Ha BXOAe B Macc-cneKTPOMeTp , 
a TaK*e 0 aenH~HHe TOKa HOHOB C AaHHOH MaCCOH B ~OKanbHOH nnOCKOCTH . Onepa
THBHWH KOHTpOnb 3a np04eCCOM HaKonneHHA HH~OPMa4HH H ee o6pa60TKOH no 3a
AaHHOH nporpaMMe ocy~eCTBnAeTCA c noM~b~ AHCnneA. no Hepe Ha6opa AaHHWX 
H~OpMa4HA BWBOAHTCA Ha BHeWHHH HOCHTenb /MarHHTHyn neHTy, rH6KHH AHCK, 
ne~oneHTy/. 0KOH~aTenbHaA o6pa60TKa 3KCnepHMeHTanbHO~ HH~OpMa4HH npOBOAHTCA 
c nOM~b~ cne4HanbHoro naKeTa nporpaMM nocne OKOH~aHHA Ha6opa AaHHwx. 

p 6 T Jl OP T p H AePHbiX PC;) Kt.: HH 0!11!11. 

Bogdanov D.O. et al. !J-IlJ-Il'+l 
Automated System for Monitoring and Measuring LIDIA-M Mass-Spectrometer 
Mass Spectra. 

A system for data monitoring, registration and record has been created 
for a mass-spectrometric device LIDIA-M with laser ion source based on the 
MERA 60-30 computer I"Electronica 60") and some CAt·1AC-modules. The system 
provides the guidance of LTIPC-8 laser pulse frequency, target 
automatic motion by usinq two step motors, mass-spectrometer magne
tic field 9ating, monitoring and transfer to computer operating 
memory of information on ion current on the mass-spectrometer 
entrance, and on ion current with a given mass in the focal plane. Opera
tive monitoring of data acquisition and processing over the definite 
program is performed by means of display. The data being accumulated i s 
output onto external carrier (magnetic tage, floppy disc, punch tape). 

The investiCJation has been performed at the Laboratory of Nuclear 
Reactions, JINR. 

Commun icat ion of the ~oint Inst i tute for Nuclear Research. Dubna 1983 

nepeBOA O.C . BHHOrPaAOBOH. 


