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roHyCeK M. H AP· 13 - 12422 

TpexMepH~H aMnnHTYAHo-epeMeHHOH aHanH3 
raMMa-coenaAeHHH C npHMeHeHHeM nonynpOBOAHHKOB~X 
AeTeKTopoe 

OnHcaHa CHCTeMa TpexMepHoro aMnnHTYAHo-epeMeHHoro aHa
nH3a raMMa-coenaAeHHH, B KOTOPOH Hcnonb3Y~TCH TOnbKO nony
npOBOAHHKOB~e HnH nonynpOBOAHHKOB~e H C~HHTHnnH~HOHH~e Ae
TeKTOp~. YcTaHOBKa pa6oTaeT Ha nHHHH c 3BM HP -2116C. 06o6-
~eH On~T pa60T~ Ha ycTaHOBKe H on~T C03AaHHH nporpaMMHOrO 
o6ecne4eHHH AnH o6pa60TKH TpeXMepHOH HH~OpMa~HH. 

Pa6oTa BblnonHeHa e Jla6opaTOpHH HAePH~X npo6neM OHHH. 

npenpBHT 06'b8.1lBHeHHOI"O HHCTHTYT8 SIJlepHblX HCCne.aOB8HHA. Lly6Ha 1979 

Honusek M. et al. 
13 - 12422 

Three-Dimensional Amplitude-Time Analysis of 
Gamma-Coincidences with the Application of 
Semiconductor Detectors 

A system of three-dimensional amplitude-time analysis 
of gamma-coincidences with the application of semiconductor 
detectors alone or both semiconductor and scintillation 
detectors is described. The setup operates on-line with 
the HP-2116C computer. The operating experience is genera
lized and software created to process three-dimensional 
information is described. 

The investigation has been performed at the 
Laboratory of Nuclear Problems, JINR. 

Preprint of the Joint Institute for Nuclear Research. Dubna 1979 

§ 1. BBE,QEHHE 

HccneAOBaHHe xapaKTepHCTHK KacKaAHoro raMMa-H3ny4eHHH 
no3eonHeT nony4aTb ~eHHY~ HH~opMa~H~ o cxeMax pacnaAa 1-1 
CTpyKType B036Y~AeHH~X COCTOHHHH aTOMHOrO HApa . .QaHH~e no 
y-y -coenaAeHHHM o6ecne4HBa~T HH~OpMa~H~, He06XOAHMY~ AnH 
ycTaHoeneHHH nono~eHHH ypoeHeH e cxeMax pacnaAa 1-1 pa3Me~e

HHH . Me~AY HHMH 3neKTpOMarHHTH~X nepeXOAOB. 113MepeHHH BpeMeH 
~H3HH B036Y~AeHH~X COCTOHHHH aTOMH~X HAep n03BOnH~T onpe
AenHTb a6con~TH~e eepOHTHOCTH 3neKTpoMarHHTH~x nepexoAOB, 
BeCbMa 4YBCTBHTenbH~e K TOHKHM AeTanHM CTpyKTYP~ HApa . 

.Qo HeAaBHero epeMeHH 3TH ABa THna H3MepeHHH OCy~eCTBnH
nHCb pa3AenbHO, H Ka~AaH 1-13 o6nacTeH HMena CBOH AOCTH~eHHH. 
YcnexH B TeXHHKe y-y -coenaAeHHH B nocneAHHe rOA~ 6~nH CBH-
3aH~ C npHMeHeHHeM nonynpOBOAHHKOB~X AeTeKTOPOB C HX B~co

KHM 3HepreT~4eCKHM pa3peweH~eM. 0AHaKO TPYAHOCTH nony4eHHH 
xopowero epeMeHHOro pa3peweHHH OT nonynpoBOAH~KOB~x AeTeK
Topoe AOnroe BpeMH npenHTCTBOBanH HX npHMeHeH~~ AnH BpeMeH
H~X ~3MepeHHH. no3TOMY H3MepeHHH epeMeH ~H3HH B036Y~AeHH~X 
COCTOHH~H HAep B HaHOCeKYHAHOM A~ana30He 6a3HpOeanHCb Ha 
c~~HT~nnH~HOHH~x AeTeKTopax. Ho np~-1 xopoweM epeMeHHOM pa3-
peweHHH C~HHTHnnH~HOHH~e AeTeKTOp~ He n03BOnH~T B~HBnHTb 

~ HCCneAOBaTb TOHKHe AeTanH KaCKaAH~X npo~eCCOB npH CHHTHH 
B036Y~AeH~H B aTOMHOM HApe. 

C pa3BHTHeM TeXH~K~ epeMeHHOH npHBH3KH K CHrHanaM OT 
nonynpOBOAHHKOB~X AeTeKTOPOB / ?/ OTKp~naCb B03MO~HOCTb nOCTa
HOBK~ BpeMeHH~X H3MepeHHH Ha HX 6a3e. B ~enOM PHAe cny4aee 
nn.Q, ycTynaH C~HHTHnnH~HOHH~M AeTeKTOpaM BO BpeMeHHOM pa3-
peWeHHH H 3~~eKTHBHOCTH perHCTpa~H~ y-H3ny4eH~H, n03BOnH~T 

nony4~Tb HHTepeCHY~ HH~OpMa~~~ 3a C4eT B~COKOrO 3HepreTH4ec
KOrO pa3peweH~H. no3TOMY 60nbWOH HHTepec npeACTaBnHeT nOCTa
HOBKa TpeXMepH~X ~3MepeHHH B pe~HMe aMnnHTyAa-aMnnHTYAa-epeMH. 
Ha OAHOH annapaType e OAHOM ~3MepeHHH pewa~TCH ABe 3aAa4~ -
nony4aeTcH HH~OpMa~~H o raMMa-raMMa-coenaAeHHHX ~ o epeMeH
H~x pacnpeAeneHHHX Me~AY 3aperHCTpHpOBaHH~MH raMMa-KBaHTaMH 
HAepHoro KacKaAa. 
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np~ 3TOM, ecTeCT8eHHO, 803paCTaeT KOn~4eCT80 HaKann~8ae
MOI:i ~Hcj>OpMal..l~~. ~ np~ >KenaH~~ coxpaH~Tb 8biCOKoe pa3peweH~e 
8 3HepreT~4eCK~x KaHanax, ~MeH xopowee pa3peweH~e 80 8peMeH
HOM, - AaHH~e MOryT 3aH~MaTb 06beM Ky6~4eCKOI:i MaTp~l..l~ pa3-
MepOM 4096x4096x4096 KaHan08. 3TO 06CTOHTenbCT80 npeAbH8nH
eT cne4~anbH~e Tpe6o8aH~H K per~cTp~py~~el:i annapaType. npH
MaH 3an~Cb MaTp~l..l~ TaKOrO pa3Mepa npaKT~4eCK~ He803MO>KHa. 
06~4HO np~MeHH~TCH MeTOA~ 8~60p04HOI:i per~CTpa4~~ ~Hcj>OpMa-
1..1~~ /yCTaH08Ka ~~cj>p08biX OKOH/ 11 - 31 , pa3n~4Hble CnOC06bl 
C>KaT~H AaHH~X/ 4 ~n~ npHMaH 3an~Cb 8Cel:i ~Hcj>OpMal..l~~ 8 HeOT
COpT~P08aHHOM 8~Ae Ha MarH~THy~ neHTy 4epe3 cnel..l~an~3~p08a H
Hble ycTpol:icT8a 151 ~n~ 3BM /6/ . 

AnH Hawero cny4aH 3TO 03Ha4aeT nocneA08aTenbHy~ 3an~cb 
Tpex KOA08, COOT8eTCT8Y~~~X A8YM 3Hepr~HM raMMa-K8aHT08 
~ 8peMeHHOMy ~HTep8any Me>KAY H~M~, Ha MarH~THy~ neHTy. 
TaKol:i MeTOA H8nHeTCH Ha~6onee np~eMneM~M AnH ct>~3~K08, TaK 
KaK n0380nHeT nonHOCTb~ per~cTp~p08aTb 8C~ ~Hcj>OpMal..l~~ ~ np~ 

Heo6xoA~MOCT~ nony4~Tb ee 8 8~Ae, YA06HOM AnH aHan~3a. 
lPYAHOCT~, C8H3aHH~e C He06XOA~MOI:i AnH 3TOro COpT~p08KOI:i 
~Hcj>OpMal..l~~. 3an~CaHHOI:i Ha MarH~THOI:i neHTe, nOCTeneHHO 
npeOAOne8a~TCH nyTeM C08epweHCT808aH~H MeTOA08 COpT~p08K~ 
~ ~cnonb308aH~H AnH 3T~x 1..1enel:i 6~cTp~x co8peMeHH~x 3BM 
c o6beMOM naMHT~ 8 HecKonbKO Mera6ai:1T. Bee ocno>KHeH~R, 
C8H3aHHble c o6pa6oTKol:i 6onbworo o6beMa MHoroMepHol:i ~Hct>op
Mal..l~~. OKyna~TCH 803MOlKHOCTb~ nony4~Tb 8 OAHOM 3KCnep~MeH
Te n~6~e cneKTp~ MrHo8eHH~x ~ 3aAep>KaHH~x co8naAeH~I:i ~ 
8peMeHH~e pacnpeAeneH~H Me>KAY KacKaAH~M~ raMMa-nepexoAaM~. 

Per~cTpa4~H 8cel:i ~Hct>opMal..l~~ no TpeM KaHanaM, noM~Mo 
npeAOCTa8neH~H 3Kcnep~MeHTaTopy nonHoro o6beMa AaHH~x. 
cy~eCT8eHHO ynpo~aeT nocTaH08KY 3Kcnep~MeHTa, TaK KaK 
OC8060>KAaeT OT He06XOA~MOCT~ 3apaHee YCTaHa8n~8aTb l..l~ci>P08ble 
OKHa, 4TO Tpe6yeT 8peMeH~, on~Ta ~ npeA8ap~TenbHOI:i ~Hcj>Op
Mal..l~~. KOTOpaH 4aCTO 8006~e OTCyTCT8yeT. 

H~>Ke on~c~8aeTcH c~cTeMa TpexMepHoro aMnn~TYAH0-8peMeH
Horo aHan~3a raMMa-co8naAeH~I:i, 8 KOTopo~ ~cnonb3Y~TCH 
TOnbKO nonynp080AH~K08~e ~n~ nonynp080AH~K08~e ~ CI..I~HT~n

nHI..I~OHH~e AeTeKTOp~. c~cTeMa C03AaHa Ha 6a3e AeTeKTOP08 
~ 3neKTPOH~K~, pa3pa6oTaHH~x 8 Jla6opaTop~~ HAePHblx npo6neM 
O~R~. Ynpa8neH~e 3Kcnep~MeHTOM ~ per~cTpa4~H ~Hct>opMal..l~~ 
ocy~eCT8nH~TCH 3BM HP -2116C ~3Mep~TenbHoro 4eHTpa JlRn. 

§ 2. 6110K-CXEMA YCTAHOBK~ 

onOK·CXeMa 3Kcnep~MeHTanbHOI:i YCTaH08K~ np~8eAeHa Ha p~c. 1. 
YcTaHOBKa cocTo~T ~3 AeTeKTopos ~3ny4eH~H, 3neKTPOHHOI:i an-
4 

P~c. 1. 6noK-cxeMa ycTaH08K~ TpexMepHoro aHan~3a y-y-cosna
AeH~I:i. noHCHeH~H B TeKCTe. 

napaTyp~ aHan~3a c~rHano8, ycTpol:icT8a C8H3~ ~ 3BM. 
3neKTPOHHaH annapaTypa co6paHa no cTaHAaPTHOI:i 6~cTpo

MeAneHHOI:i cxeMe. np~ pa6oTe c c~rHanaM~ oT nonynpoBOAH~Ko
s~x AeTeKTopo8 sa>KHO o6ecne4~Tb s~coKoe 3HepreT~4ecKoe 
pa3peweH~e np~ MaKc~ManbHOM coxpaHeH~~ speMeHHOI:i ~Hct>opMal..l~~. 
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C 3TO~ 4enb~ npHMeHReTCR ManOWYMR~H~ 3aPRAOS0-4YSCTSHTenb
H~~ npeAYCHnHTenb /nY/, S~AenR~~H~ 6~CTPY~ speMeHHY~ KOMno
HeHTY CHrHana AeTeKTOpa H HMe~~H~ ASa SbiXOAa: speMeHHO~ 

H nHHe~Hbl~ cneKTpOMeTpH4eCKH~ 1 71 . Ko3¢<1>H4HeHT ycHneHHR nY 
c pa30MKHYTO~ o6paTHO~ csR3b~ K =20000. 

C nHHeAHOro S~XOAa ny HMnynbC~ noAa~TCR Ha aMnnHTYAH~A 
TpaKT, COCTOR~HA H3 nHHeAHOrO cneKTpOMeTpH4eCKOrO yCHnHTe
nR /nY/ 1 8 1 

H aMnnHTYAH0-4H$posoro npeo6paaosaTenR /AUn/ 191• 
XapaKTepHCTHKH cneKTpoMeTPH4eCKoro TpaKTa cneAY~~He: npe
Aen~ perynHpOSKM ycHneHMR OT 2 AO 2000; TeMnepaTypHaR 
CTa6HnbHOCTb K03$$H4HeHTa YCHneHHR He Xy>Ke 5·10- S %/C 0 ; npH
MeHReTCR OAHOKpaTHoe RC-AH$$epeH4HPOSaHMe M wecTHKpaTHOe 
RC-HHTerpHposaHHe, TpaKT HMeeT soccTaHOSHTenb nocTORHHOA 
cocTasnR~~eA. HcnonbayeTcR AUn Ha 4096 KaHanos c 4aCTOToA 
npeo6paaosaHHR 20 Mr4 1 91 • 

0THOCHTenbHO Man~A yposeHb CHrHana C speMeHHOrO S~XOAa 
Tpe6yeT SKn~4eHHR Me>KAY AeTeKTOpOM H ~OpMHposaTeneM speMeH
HOA npHSR3KH /$/ 6brcTporo ycHnHTenR /6Y I 171, MMe~~ero 
AOnOnHHTenbHOe HHTerpHpOSaHHe AnR yMeHbWeHMR WYMOS /rH = 
2 -;.100 HC, K=1500/. 

Bo speMeHHOM TpaKTe Ge(Li)-AeTeKTopa noMHMO $opMHposa-
TeneA speMeHHOA npMSR3KH /$/ HCnOnb3yeTCR M AHCKPHMMHaTop 
AnHTenbHOCTH //J./1 71

, HCKn~4a~~HA KOpOTKMe WYMOSble HMnynbCbl. 
Bo speMeHHOM TpaKTe C4MHTHnnR4HOHHoro AeTeKTopa Hcnonb

aosaH YHMSepcanbH~A $OpMHposaTenb /Y$/ 110 1 , o6~4HO pa6oTa~
~HA s pe>KHMe cneAR~ero nopora. HcnonbaosaHHe so speMeH-
HO~ npHSR3Ke MeTOAa cneAR~ero nopora AnR KOMneHCa4HH aMnnH-· 
TYAHOA aasHCHMOCTH noasonReT nony4HTb xopowee speMeHHOe 
pa3peweHHe S WHpOKOM AHana30He 3HeprHA. 

B 6noK-cxeMe npHMeHeHa norHKa OT6opa none3H~x co6~THA, 
KOTOpaR n03SOnReT yMeHbWMTb 3arpy3KH epeMR-aMnnHTYAHOrO 
npeo6pa30SaTenR CHrHanaMH OAHH04H~X CTapTOS HnH CTOnos, 4TO 
cy~ecTseHHO yny4waeT speMeHHoe paapeweHHe H yMeHbWaeT MepTsoe 
speMR ycTaHOSKH. 

4epea paaseTsHTenb /P/ cHrHan "cTapTosoro" KaHana aanyc
KaeT OAHOsH6paTop ynpasneHHR /OBy/ $OpMHposaTeneM "cTonoso
ro" KaHana./].nHTenbHOCTb HMnynbca OAHOSH6paTOpa pasHa WHPMHe 
AHanaaoHa KOHsepTopa speMR-aMnnHTYAa /T-A/.HMnynbc cTonosoro 
KaHana, 3aAep>KaHH~A Ha senH4HHy, pasHy~ nonOSHHe WHPHH~ spe
MeHHOro AHanaaoHa KOHsepTopa, nponycKaeTcR / OBy l 4epea 
$OpMHposaTenb /$/ M,npOAAR AHCKpHMHHaTOp AnHTenbHOCTH,3a
nyCKaeT 0AHOSH6paTop /OB/.B·peaynbTaTe cxeMa cosnaAeHHA/CC/ 
AaeT Ha SbiXOAe CHrHan "CTapT11 /c 3aAePlKKOA, paSHOA WHpH-
He speMeHHOrO AHana30Ha/, KOTOp~A 3anyCTHT KOHsepTop. 
CHrHan OAHOSH6paTopa, TaK>Ke 3aAep>KaHH~A Ha senH4HHY speMeH
HOro AMana3oHa, noAaeTCR Ha KOHsepTop s Ka4ecTse cTonosoro 
6 
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CHrHana. PeaynbTMPY~~aR 3aAeP>KKa cTonosoro HMnynbca OTHO
CHTenbHO CTapTOSOrO paSHa nOnOSMHe WHPMH~ speMeHHOrO AHana-
30Ha KOHSepTOpa. EcnH >Ke HMnynbCa S 11 CTOnOSOM 11 KaHane 
HeT, TO H cTapTos~A cHrHan He npoAAeT 4epe3 cxeMy cosnaAe
HHA H, TaKHM o6pa30M, He nonaAeT Ha KOHSepTOp. npH HCnOnb-
30SaHHM S C4MHTHnnR4HOHHOM TpaKTe 6nOKa /Y$/, HMe~~ero 

SCTpOeHH~e $OpMHPOSaTenH HMnynbCOS no AnHTenbHOCTH, OTnaAaeT 
He06XOAHMOCTb s 6noKaX /P/ M /OBy/. 0AHOSH6paTOp /0By/, 
CXeMa cosnaAeHMA, pa3SeTSHTenb, speMR-aMnnHTYAH~A KOHSepTOp 
H nHHHR 3aAeP>KKH, npHMeHReM~e S CXeMe OT6opa none3H~X 
co6biTHA' pa3pa6oTaHbl B mm OHRH 1 111 • 

npH perHCTPa4MH raMMa-KSaHTOS 060HMH AeTeKTOpaMH S HH
Tepsane speMeHH, 3aAasaeMoM cxeMoA oT6opa none3H~x co6~THA, 
Ha S~XOAe speMR-aMnnHTYAHOro npeo6pa30SaTenR nORSnReTCR 
ynpasnR~~MA CHrHan, KOTOpbiA nOAaeTCR Ha SXOA 11 CTapT 11 ycTpoA
CTSa CSR3H C 3BM /HHTep$eAc/ 1121 . B HHTep$eAce Sblpa6aTbr
saeTCR cMrHan "3anycK", paapewa~~HA npeo6paaosaHHe cneKTpo
MeTpH4ecKoA HH$opMa4HH, nocTyna~~eA Ha SXOA~ AUn, s KOA~· 

Ha SbiXOAax AUn noRsnR~TCR cHrHanbr "MepTsoe speMR 11 , 3anpe
~a~~He nOSTOpH~A HX 3anycK AO OKOH4aHHR npeo6pa30SaHHH 
H nepeAa4H KOAa S naMHTb 3BM. npH HanH4HH CMrHana "roTos
HOCTb11 oT 3BM H cHrHanos "Bbr3os" oT AUn, KOTOpbre noRsnH~T
CH nocne OKOH4aHMR np04eCCOS npeo6pa30SaHHH, HHTep$eAc 
sbrpa6aTbrsaeT cHrHan "<!>nar", ynpasnH~~HA nepeAa4eA HH$OpMa-
4HH s 3BM 11P-2116C. TaKMM o6pa3oM, AnH Ka>KAOro TpexMep
Horo co6~THH 4epe3 KaHan npHMoro AOCTyna s 3BM nocTynaeT 
HH~OpMa4HR, npeACTasnH~~aH C060~ TpH cnosa, KalKA~e AnHHOA 
16 6HT. neps~e 12 6HT HeCyT cneKTPOMeTpH4eCKY~ HH$OpMa4H~ 
/4096 KaHanos/, 13 H 14 6HT~ npeACTasnH~T HOMep KaHana 
HHTep$e~ca, 15 H 16 6MT~ CS060AH~ /Ha PHC. 1 OHH He nOKa3a
H~/. npH napannenbHOM nepeHOCe HH$OpMa4MH OT npeo6pa30SaTenH 
S 3BM npeKpa~aeTCR CHrHan "roTOSHOCTb 11 Ha speMH o6pal!\eHMH 
K naMHTH. B KOH4e nocneAOSaTenbHOA nepeAa4H HH$OpMa4HH OT 
Tpex npeo6pa3osaTeneA s HHTep$e~c s~pa6aT~saeTcH cHrHan 
"C6poc", H ycTpOACTSO rOTOSO K cneAY~~eMy 4HKny H3MepeHHA. 

§ 3. HAKOnnEHHE H 06PA60TKA HH$0PMAUHH 

KaK yKa3~sanocb s~we, AnH KalKAoro co6~THH cosnaAeHHA 
3anHC~sa~TCH S 3BM, H 4epe3 Hee Ha MarHHTHy~ neHTY TpH 
cnosa /o6oaHa4HM Hx a i, b i , c i I. Ha OAHY neHTY MOlKHO 
aanHcaTb 1,2·107 enos, TO ecTb 4·10 6 co6~THA. B cpeAHeM, 
s Te4eHHe, HanpHMep, AeCHTH4acosoro 3KCnepHMeHTa, HAY~ero 
C HHTeHCHSHOCTb~ nOPHAKa 1000 co6~THA S CeKYHAy,3anonHReTCH 
HeCKOnbKO MarHHTH~X neHT. 
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An.R o6ecne4eHH.R MHOroMepHbiX H3MepeHH~ 1-1 nocneAYIOlile~ 

o6pa6oTKH HH¢opMa~HH co3AaHo cne~HallbHOe nporpaMMHOe o6ec
ne4eHHe 1 13(npo~ecc HaKonneHH.R HH¢opMa~HH c 3anHCbiO ee Ha 
MarHHTHYIO JleHTY OCYll\eCTBJl.ReTC.R CJleAYIOll\HM o6pa30M /peanH-
3yeTC.R nporpaMMO~ "SAVE 3" 1 131 I. B naM.RTH 3BM Bb!Aell.RIOTC.R 

ABa 6y¢epa All.R npHeMa AaHHbiX, nocTynaiOll\HX e BHAe r p y n n bl 
1-13 Tpex enos no 16 6HT. Bo epeM.R 3anonHeHH.R OAHoro 6 y ¢epa 
BTOpO~ o6pa6aTb1BaeTC.R, TO eCTb 3anMCaHHa.R B HeM H H$OpMa~H.R 

npoeep.ReTc.R Ha HallH4He c6oee, HanpHMep, e nop.RAKe c n eAoea
HH.R CJlOB B KamAOM C06b1THH no HOMepy cneKTpOMeTpH4eCKOrO 
TpaKTa /B CJly4ae OWH6KH BeCb 6y¢ep - 850 C06b1TH ~ , OT6 pa 

CbiBaeTC.R/. ECJll-1 pe3yllbTaT npoeepKI-1 YAOBJleTBOPHTeJleH, TO 
COAepmaHHe 6y¢epa nepenHCbiBaeTC.R Ha MarHMTHYIO JleHTY M, 
KpOMe TOro, CTPO.RTC.R CYMMapHble /HHTerpaJlbHble/ cneKTpbl 
coenaAeHH~ All.R ecex ace~. nocne 3anonHeHH.R OAHoro 1-13 
6y¢epOB OHI-1 MeH.RIOTC.R MeCTaMH: o6pa60TaHHbl~ 1-1 3anHCa HHbl~ 

Ha JleHTY 6y¢ep CTaBMTC.R Ha 3anOJ1HeHHe, a 3anOJ1HeHHbl~ o6pa-
6aTb1BaeTC.R 1-1 nepenHCbiBaeTC.R Ha JleHTy. noA CYMMapHbiMI-1 / HH Ter
paJlbHbiMI-1/ CneKTpaMH COBnaAeHH~ HMeiOTC.R B BHAY Tpl-1 OAHOMep 
HbiX cneKTpa A ,8,C AllHHO~ e 4096 KaHanoe, ¢opMHpyeMble 

CJleAYIOll\HM o6pa30M: All.R .KamAOrO C06b!TH.R COBnaAeHM~ (a i , bi ,Cj ) 
A06aen.ReTc.R eAHHH~a e KaHallbl a i , b i , c i cneKTpoe A , 8 , C , 
COOTBeTCTBeHHO. 

CyMMapHble cneKTPbl coenaAeHH~ cnymaT All.R KOHTPOil.R XOAa 
3KCnepHMeHTa 1-1 HCnOJlb3YIOTC.R All.R Bb160pa OKOH, no KOTOp biM 
BeAeTC.R nOCJleAYIOll\a.R COpTHpOBKa. 

npo~eCC COpTHPOBKI-1 TpexMepHO~ HH¢0pMa~MH 0 COBnaAe HH .RX, 
3anHCaHHO~ Ha MarHHTHYIO JleHTy, npeACTaBJl.ReT C060~ CJl e AyiO

ll\YIO npo~eAYPY. nycTb, All.R onpeAelleHHOCTI-1, Bb!6paHbl OKHa 
Ha nepeo~ 1-1 BTOpO~ OC.RX. Pe3yllbTaTOM COPTHPOBKI-1 AOJlmeH 
6b1Tb CneKTP C06b!TH~ TpeTbero TpaKTa /OCI-1/, All.R KOTOpbiX 
C06b1TH.R nepBO~ 1-1 BTOPO~ ace~ /TpaKTOB/ nonaAaiOT B Bb16paH
Hble OKHa. nony4eHHbl~ cneKTP coenaAeHH~ TpeTbero TpaKTa 
AJ1HHO~ 4096 KaHaJlOB o603Ha4HM 6yKBO~ D. TorAa, eCJll-1 ai nona
AaeT B OKHO Ha nepBO~ OCI-1 1-1 OAHOBpeMeHHO bi B OKHO Ha BTO
po~ OCI-1, TO B KaHaJl C i cneKTpa D A06aBJl.ReTC.R eAHHH~a. 
CopTHpoeKa npeAcTasn.ReT co6o~ npo~ecc nocneAOBaTellbHOro 
nepe6opa ecex co6b1TH~ coenaAeHH~, C4HTbiBaeMbiX no y4aCTKaM 

C MarHHTHO~ JleHTbl, 1-1 Bbi.RBJleHH.R cpeAH HHX CJly4aee, OTBe4aiO
ll\HX nocTaBJleHHbiM YCJlOBM.RM /B HaWeM npHMepe ~H¢p0BbiM OKHaM 
Ha nepBO~ 1-1 BTOPO~ OC.RX/. 

06bi4HO COpTHPOBKa BeAeTC.R no 60JlbWOMy KOJlH4eCTBY OKOH 
OAHOBpeMeHHO, TaK KaK He06XOAHMO ycTaHOBMTb CB.R31-1 MemAY 
60JlbWHM 41-iCJlOM raMMa-nepeXOAOB. 3TM CB.R31-1 npO.RBJl.RIOTC.R 

B COOTBeTCTBYIOll\HX OTBeTHbiX cneKTpax, npeACTaBJl.RIOll\HX C060~ 
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Hll l-1 epeMeHHble pacnpeAeJleHH.R MemAY C06biTH.RMH, eCJll-1 OKHa 
y cT aHOBJleHbl Ha ABYX 3He preTH4eCKHX OC.RX, Hlll-1, HanpHMep, 
ra MMa-cneKTp , OTBe4aiOll\H~ BO BTOpOM 3HepreTH4eCKOM TpaKTe 
onpeAeJleHHOMY ra MMa-nepeXOAY B nepBOM 1-1 Bb!6paHHOMY BpeMeH
HOMY HHTepBaJly B TpeTbeM TpaKTe. 0AHOMepHble cneKTpbl, nony-
4aeMble B pe3yllbTaTe COpTHpOBKI-1 /o603Ha4HM HX KaK D0 / ,3anH
CbiBaiOTC.R 1-1 x paH.RTC.R B paCCMaTpHBaeMO~ CHCTeMe MHOrOMepHOrO 

aHaJlH3a Ha MarHHTHOM AHCKe. 
0AHaKO COpTHpOBKa HH$OpMa~HH, COAepmal!le~C.R Ha MarHHTHO~ 

neHTe, ocHoeaHHa.R Ha npo~ecce npocToro nocneAoBaTellbHoro 
nepe6opa AaHHbiX coenaAeHH~ c 3anHCbiO, YAOBJleTBOP.RIOll\HX 
YCilOBH.RM C06biTH~ B COOTBeTCTBYIOll\He cneKTPbl Ha MarHHTHOM 
AHCKe, Tpe6yeT 60JlbWHX 3aTpaT MaWHHHOrO BpeMeHH, cpaBHHMbiX 
C epeMeHeM Ha6opa CTaTHCTHKI-1 Hlll-1 Aame 3Ha4HTeJlbHO 60JlbWMX. 
0CHOBHble noTepH BpeMeHH npl-1 3TOM CB.R3aHbl C 4aCTbiM o6pall\e
HMeM K AHCKy All.R 4TeHH.R 1-1 3anHCH cneKTpOB, B KOTOpble A06ae

Jl.RIOTC.R Ha~AeHHble C06biTH.R, 1-1 HeOnTHMaJlbHbiM pemHMOM pa60Tbl 

npo~eccopa. 

TaK, 6e3 npHH.RTH.R cne~HaJlbHbiX Mep COPTHPOBKa OAHO~ 
MarHHTHO~ JleHTbl no 50 OKHaM Aame All.R ABYXMepHbiX COBnaAeHH~ 
3aHHMaeT 4eTblpe 4aca. 0nTHMH3a~He~ me 3Toro npo~ecca 
YAaJlOCb CBeCTI-1 epeM.R COpTHpOBKM AO 12 MHH., TO eCTb COKpa
THTb B 20 paa / 13/ , 

YcKOpeHMe COPTHpOBKI-1 TpexMepHbiX COBnaAeHH~ AOCTHraeTC.R 
onTHMH3a~He~ nporpaMMbl pa6oTbl ~eHTpallbHOro npo~eccopa 
1-1 yMeHbWeHHeM 41-iCJla o6pall\eHH~ K AHCKy. nycTb cneKTP D j • 
noJly4eHHbl~ B pe3yJlbTaTe COpTHpOBKI-1, COOTBeTCTByeT OAHOBpe
MeHHOMY nonaAaHI-110 C06biTH.R ai B k -oe OKHO Ha nepBO~ OCI-1 

1-1 C06b1TH.R bi s £ -oe OKHO Ha BTOpO~ OCH.Bcero no KamAO~ 
oc1-1 MomeT 6b!Tb ycTaHOBJleHo 64 OKHa. An.R HyMepa~HH cneKTpoe 

Dj, COOTBeTCTBYIOll\HX B03MOmHbiM KOM6HHa~M.RM OKOH, BBOAHTC.R 
scnoMoraTellbHbl~ MaccHB Q paaMepHOCTbiO /64x64/ cnosa. TorAa 
Q(k, £)= j - HOMep COOTBeTCTBYIOl!lero cneKTpa Dj Hlll-1 HOJlb, 
eCJll-1 KOAbl a i M b i He COOTBeTCTBYIOT ycTaHOBJleHHbiM OKHaM. 
KpoMe Q,sBOA.RTC.R el!le ecnoMoraTellbHble MaccHBbl 81 1-1 82, 
KamAbl~ AllHHO~ 4096 CJlOBa, B KOTOpbiX no aApecaM, OTBe4a~ll\HM 
~H¢pOBOMY OKHy,aanHCbiBaeTC.R HOMep AaHHOrO OKHa, a no BCeM 
ocTallbHbiM - HYilH I ll. TorAa 81 ( ai) =k 1-1 82 (b i )- £ HllH HYiliO, 
eCJll-1 KOAbl ai 1-1 bi B OKHa He nonaAaiOT. ClleAOBaTeJlbHO, HH¢op

Ma~HIO 0 TOM, B KaKOe OKHO nonaAaeT C06biTHe (a i , b i ,c i ), MOmHO 
nOJlY41-1Tb nyTeM HHAeKCa~HI-1, TO eCTb npHCBOeHH.R KOAaM ai 1-1 
bi HOMepa OKHa cor nacHo onepa~HH k i = 81 (a i ) ; £ i = 82(b i ), 
M Aanee, nyTeM HHAeKca~M no ABYM napaMeTpaM, onpeAell.ReTc.R 

HOMep cneKTpa j -Q ( k i , £ i ) . 
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B 6y~epe F /B03MOmHo 6onbweR AnHH~/, pe3epeHpoeaHHOM 
e 4eHTpanbHOM npo4eccope, An~ KamAoro j I 0 3anHc~ea~Tc~ 
ABa cnoea, COAepma~He KOA H HOMep cneKTpa ( c i ~j i ). nocne 
3anonHeHH~ 6y~epa F npoH3BOAHTc~ 3anHcb HH~OpMa4HH e cneKT
pbl Dj , KOTOpble nocneAOBaTenbHO Bbl3b1Ba~TC~ C AHCKa H nonon
H~~TC~ co6~TH~MH c AaHH~M j . · 

TaKHM o6pa30M, cy~eCTBeHHbiR B~HrpbiW BO epeMeHH COPTHpoe
KH HH~OpMa4HH 6bln AOCTHrHyT 3a C4eT ABYX OCHOBHbiX MOMeHTOB : 
BbiAeneHH~ BCnOMOraTenbHbiX MaCCHBOB HHAeKCa4HH, n03BOn~~

~HX npOCTbiMH onepa4H~MH OnpeAenHTb npHHaAnemHOCTb npOCMaT
PHBaeMbiX KOAOB YCTaHOBneHHbiM OKHaM, H C03AaHH~ 6onbWOro 
ecnoMoraTenbHoro 6y~epa e onepaTHBHoR naM~TH. 

E~e 6onee 3~~eKTHBHO COPTHPOBKa MHOrOMepHOR HH~OpMa4HH 
MOmeT 6b1Tb ocy~eCTBneHa Ha 6onbWHX 3BM, o6naAa~~HX 
onepaTHBHOR naM~Tb~ B COTHH HnH TbiC~4H KHno6aATOB H HMe~
~HX BbiCOKOe 6biCTPOAeACTBHe. 

noMHMO nporpaMM HaKonneHH~ H COpTHPOBKH MHOrOMepHOA 
HH~OpMa4HH HMeeTC~ KOMnneKC nporpaMM o6pa60TKH yme OTCOpTH
poBaHHbiX cneKTpoe, KOTOpble An~ cny4a~ y-y-t-aHanH3a MOryT 
npeACTaBn~Tb co6oA, B 3aBHCHMOCTH OT B~6opa oceA H OKOH, 
nH60 OAHOMepHble raMMa-cneKTpbl MrHOBeHHbiX HnH 3aAepmaHHbiX 
coenaAeHHA, nH6o cneKTp~ epeMeHHbiX pacnpeAeneHHA MemAY 
pa3nH4H~MH raMMa-nepeXOAaMH. 

3TH ABe rpynnbl cneKTpOB HMe~T CBO~ cne4H~HKy, COOTBeT
CTBy~~HA nOAXOA H nporpaMMHOe o6ecne4eHHe An~ H3Bne4eHH~ 
~H3H4eCKOA HH~OpMa4HH. 

An~ nony4eHH~ KOnH4eCTBeHHoA HH~OpMa4HH o coenaAeHH~x 
/3HeprH~, HHTeHCHBHOCTb/ OTBeTHble raMMa-cneKTpbl OKOH, 

B npHH4Hne, MOryT 06pa6aTbiBaTbC~ KaK 06b14Hble OAHOMepH~e 
raMMa-cneKTpbl. 0AHaKO 3TH cneKTpbl OTnH4a~TC~ OT 06b14HbiX 

~OHOM, KOTOpbiA He MOmeT 6b1Tb Y4TeH MeTOAaMH, npHH~TbiMH npH 
o6pa60TKe OAHOMepHbiX cneKTPOB. 

An~ 04eHKH HHTeHCHBHOCTH nHHHH B OTBeTHOM cneKTpe, 
COBnaAa~~eA C KaKoA-TO nHHHeA Ha ycTaHOB04HOM, HaAO npaBHnb
HO Bbl4eCTb ~OH, KOTOp~A HMeeT cneAy~~He COCTaBn~~~He: 

a/ C06b1TH~ HCTHHHbiX COBnaAeHHA C APYrHMH nHHH~MH YCTa
HOB04HOro cneKTpa, npeACTaeneHH~MH KOMnTOHOBCKHMH aMnnHTy
AaMH B B~6paHHOM OKHe; 3TH C06b1TH~ He HMe~T OTHOWeHH~ 
K onpeAen~eMoA HHTeHCHBHOCTH H AOnmHbl 6b1Tb Bbi4TeHbl /4TO 
HeB03MOmHO CAenaTb npOCTbiM nHHeAH~M B~4HTaHHeM ~OHa, TaK 
KaK 3TH C06biTH~ Aa~T BKnaA TOnbKO B nHK/. 

6/ OCTanbHOA ~OH HCTHHHbiX COBnaAeHHA /3a C4eT COBnaAe
HHA C06b1THA B nHKe YCTaHOBneHHOrO OKHa C KOMnTOHOBCKHM 

pacnpeAeneHHeM OT nHHHA OTBeTHOrO CneKTpa H 3a C4eT KOMnTo
HOBCKHX C06b1THA OKHa C KOMnTOHOBCKHMH KBaHTaMH OTBeTHOrO 
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Tp aK Ta / Aa e T HenpepbiBHOe pac npeAeneHHe nOA nHKaMH OTBeT-
Horo c n e KTp a . 

B/ ~OH cny4a AHbiX c o ena Ae HHA, npo~en~~~HAC~ B OTBeTHOM 
cneKT p e e BHAe nomHbiX n HKOB H HenpepbiBHOro pacnpeAeneHH~ . 

~OH 3 a C4eT HCTHHHbiX COBnaAeHHA MO~eT 6b1Tb 04eHeH npH 
YC TaHOBneH HH BCnOMOraTe nbHOrO OKHa Ha nHHeAHOM y4aCTKe 

e6nH3H OCHOBHOrO /HnH ABYX OKOH no o6e CTOPOHbl OCHOBHOrO/. 
0T Be THbiR c neKTp 11~0HOBOr011 OKHa /HnH ycpeAHeHHbiA no ABYM 
OK HaM/ n ocne COOTBeTCTBY~~eA HOPMHPOBKH MOmeT 6b1Tb np~MO 

Bbi4TeH H3 o6pa6aTbleaeMoro cneKTpa. Pe3ynbTHPY~~HA cneKTP 
y>Ke He COAepmHT B nHKe ~OHOBbiX C06biTHA H MOmeT o6pa6aTbi
BaTbC~ KaK o6b14Hb1A OAHOMepHbiA. 

04 e HKa H, npH He06XOAHMOCTH, Bbi4HTaHHe ~OHa cny4aAHbiX 
c oenaAeHHA MoryT 6b1Tb npoeeAeHbl aHanorH4HbiM o6pa3oM, TonbKO 
B 3TOM cny4ae npH COpTHpOBKe epeMe HHOe OKHO AOnmHO 6b1Tb 
ycTaHOBneHO C AOCTaT04HOA 3aAepmKoA, 4T06bl OT6HpanHCb 
AeAc TBHTenbHO cny4aAHble coenaAeHH~. 

nporpaMMbl o6pa60TKH OAHOMepHbiX raMMa-cneKTPOB, nony4eH
HbiX B COBnaAeHH~X , npeAOCTaBn~~T cneAY~~He B03MOmHOCTH. 
nonomeHH~ H HHTeHCHBHOCTH /nno~aAH/ nHKOB OnpeAen~~TC~ 
nyT eM MHK noArOHKH y4aCTKa cneKTpa c Hcnonb3oeaHHeM rayc

coeoR KPHBOR B Ka4eCTBe MOAenH nHHHH H nHHeAHoro ~OHa 
/n po r paMMa INSPD I. nepBOH04anbHO noArOH~~TC~ OAHH04Hble 
nHKH, CTpOHTC~ 3aBHCHMOCTb nonywHpHH~ OT HOMepa KaHana. 

3aTeM o6pa6aTbleaeTc~ eecb cneKTP, npH4eM noArOHKa HAeT 
c y me ~HKCHpoeaHHOA nonyWHPHHoA. Ha AHcnneA BbiBOAHTC~ 

HCXOAHbiA cne KTp H pe3ynbTaT nOArOHKH. 
CneAY~~HM 3TanoM ~en~eTc~ KanH6poeKa nony4eHHbiX AaHHbiX 

no 3He prHH H HHTeHCHBHOCTH /nporpaMMa OLGA / . 
An~ o6pa60TKH cepHA cneKTpOB, nony4eHHbiX B pe-

3ynbTaTe COpTHPOBKH AaHHbiX MHOrOMepHbiX H3MepeHHA,Hcnonb3y
eTC~ nporpaMMa INSP~ .npH ~HKCHpoeaHHbiX nonomeHH~X H nony
WHPHHax nHHHA /nony4eHHbiX,HanpHMep, nporpaMMoA INSPD H3 

cyMMapHoro cneKTpa coenaAeHHA/ ocy~ecTen~eTc~ HHK noArOHKa 
y4aCTKa C rayccoeoA ~OPMOR nHKOB H nHHeAHbiM ~OHOM. 

npH o6pa60TKe cepHA cneKTPOB OAHOrO HCT04HHKa, H3MepeH

HOrO B ycnOBH~X, KOrAa MOmeT H3MeHHTbC~ ycHneHHe H nopor 
3neKTPOHHKH, HCnOnb3yeTC~ cne4HanbHaR nporpaMMa /OMA/, 
TpaHC~OPMHPY~~a~ cneKTpbl nyTeM CABHra H pacT~meHHR /c>KaTH~/ 
TaK, 4TO OHH npHBOARTC~ K HAeHTH4HbiM yCnOBHRM H3MepeHH~ 

H MOryT noKaHanbHO CKnaAbiBaTbC~. 
noMHMO nepe4HCneHHbiX HCnonb3yeTC~ 4enb1A PRA APYrHX 

nporpaMM, o6ecne4HBa~~HX nOArOTOBKY AaHHbiX, nepeAa4y HH~Op
Ma4HH, BbiBOA pe3ynbTaTOB Ha BHeWHHe yCTpOACTBa, pa3BHTbiA 
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,qHanor 4eno8eK-3BM H 8blnOJ1HeHHe 8CnoMoraTeJ1bHbiX npo~e,qyp 
/HOPMHP08Ka, 8~4HTaHHe $OHa H T.,q./. 

BpeMeHHOe pa3peweHHe ycTaH08KH npH Hcnonb308aHHH 8 He~ 
C~HHTHJ1J1~~HOHHOrO H Ge(Li) -,qeTeKTOpa KOaKCHaJ1bHOrO THn a 
o6~4HO no380n~eT onpe,qen~Tb np~MbiMH H3MepeHH~MH 8peMeHa 
>KH3HH e o6nacTH T 1; 2 ~ 5 He. Onpe,qeneHHe MeHbWHX 3Ha4eHH~ 
epeMeH >KH3HH /T112 :;; 5 HC/ C8~3aHO C HCnOJ1b30BaHHeM MeTo,qa 
C,qBHra ~eHTpa T~>KeCTH epeMeHH~X pacnpe,qeJ1eHH~. npHMeHeHH e 
o6~4Horo 8apHaHTa 3Toro MeTo,qa, Tpe6y~~ero H3MepeHH~ 

MrHOBeHH~X penepOB, H3-3a npaKTH4eCKHX npH4~H /yeeJ1H4eHH~ 
BpeMeHH H3MepeHH~, B~COKHX Tpe6oeaHH~ K CTa6HJ1bHOCTH an
napaTyp~, Heo6xo,qHMOCTH. no,q6opa H,qeHTH4H~X YCJ10BH~ ,qn~ 

H3MepeHH~ Hccne,qyeM~x H penepH~x pacnpe,qeneHH~ H T.,q./ 
orpaHH4eHo. 

Cy~ecTeeHHO npo~e 3TH npo6neMbl MO>KHO pewHTb e MHoroMep 
H~X H3MepeHH~X, OCHOB~Ba~Cb Ha TOM, 4TO OHH CO,qep>KaT , KaK 
npaBHJ10, O,qHOBpeMeHHO C H3Mep~eM~MH H KaJ1H6pOB04H~e ,qaHH~e. 
npH 3TOM HCnOJ1b3yeTC~ MeTO,q Onpe,qeJ1eHH~ BpeMeH >KH3HH no 
OTKJ10HeHH~M ~eHTpOB T~>KeCTH 8peMeHH~X pacnpe,qeneHH~ 3a,qep
>KaHH~X coena,qeHH~ ,qn~ pa3H~x 3HeprH~ oT J1HHHH, npoxo,q~~e~ 

4epe3 ~eHTp~ T~>KeCTH BpeMeHH~X pacnpe,qeneHH~, COOTBeTCTBy~
~HX MrHOBeHH~M COBna,qeHH~M, nony4eHH~M TaKMe ,qJ1~ pa3H~X 

3HeprH~ I 14/, 

Cy~HOCTb 3Toro MeTo,qa 3aKJ1~4aeTc~ e onpe,qeneHHH ~eHTP08 
T~>KeCTH 8peMeHH~x pacnpe,qeneHH~ co8na,qeHH~ $HKCHpo8aHHoro 
y4aCTKa O,qHOro cneKTpa C pa3J1H4H~MH y4aCTKaMH ,qpyroro. npH 
3TOM H3 8peMeHH~X pacnpe,qeneHH~, COOT8eTCT8Y~~HX C08na,qe
HH~M C $OTOnHKaMH, 8~4HTa~TC~ BKJ1a,q~ OT COBna,qeHH~ y4aCT
K08 KOMnTOH08CKoro pacnpe,qeneHH~ raMMa-ny4e~, ne>Ka~Hx no,q 
3THMH $OTOnHKaMH. 3TH 8KJ1a,qbl Onpe,qeJ1~~TC~ nyTeM HHTepnon~
~HH epeMeHH~x pacnpe,qeneHH~ coena,qeHH~ ,q8yx 6nH>Ka~wHx 
K $OTOnHKY /cnpa8a H cne8a/ y4acTK08 raMMa-$oHa. nocne 
3THX Onepa~H~ CTpOHTC~ rpa¢HK 3a8HCHMOCTH n03H~H~ ~eHTP08 
T~>KeCTH 8peMeHH~X KPH8~X OT 3HeprH~ H3J1y4eHH~, H 4epe3 
~eHTp~ T~>KeCT~ 8peMeHH~X pacnpe,qeneHH~, COOT8eTCT8Y~~HX 

MrH08eHH~M COBna,qeHH~M, np080,qHTC~ J1HHH~ /OHa ,qOCTaT04HO 
xopowo annpoKCHMHpyeTc~ r1-1nep6ono~ 1 151 /. no 8eJ1H4HHe 
CMe~eHH~ ~eHTpOB T~>KeCTH 8PCMeHH~X pacnpe,qeneHH~ 3a,qep>KaH
HbiX coena,qeHH~ OT 3Toi1 11 Hyneeoi1" J1HHHH onpe,qen~~Tc~ 8peMeHa 
>KH3HH r "" T 1/2 I en 2 111-130MepHbiX11 COCTO~HHi1. 

§ 4. 3KCnEP~MEHTAflbHWE PE3YflbTATW 

HH>Ke npH80,qHTC~ HecKOJ1bKO npHMepo8, HJ1J1~CTPHPY~~Hx eo3-
MO>KHOCTH CHCTeM~ TpexMepHOrO aHaJ1H3a AJ1~ H3y4eHH~ CXeM pacna
,qa pa,qHOaKTI-18H~X ~,qep. 
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16 t.. 161 
Ha p1-1c. 2 npH8e,qeHa cxeMa pacna,qa <b- Tm /8peM~ 

>KH3HH 161yb - 4,2 MHH/, npe,qno>KeHHa~ enep8~e Ha OCH08e 
,qaHHbiX y - y- t TpeXMepHOrO aHaJ1H3a, 8blnOJ1HeHHOrO C HCnOJ1b-
308aHHeM ,q8yx nonynpo8o,qHHK08biX Ge(Li) -,qeTeKTopo8 /41 
1-1 55 CM3 1-1 pa3peweHHeM 2,4 1-1 2,8 K3B ,qn~ 6°Co, COOT8eT
CT8eHHO/. BpeMeHHOe pa3peweHHe annapaTyp~ - 25 He, 8peMeH
Hoi1 ,qHana30H COCTa8J1RJ1 2 MKC. (~Ey 1 ;;;~Ey2 =50-c1330 K3B. 
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• = 3850 ! 250 keV 

1180 .7 3.9 5.8 

' -709.65 21.5 5.2 
-678.08 45.5 4.9 
-61.7.93 8.8 5.6 
-638.68 3.7 5.9 

458.20 6.7 5.7 
410.43 3.5 6.0 

298 .46 < 2.3 >6.3 

144 .43 - 6.7 - 5.9 
78.20 <23 >5.3 
0 

E,keV EC(J•·% loq ft 

16hr 161 
PHc.2. CxeMa pacna,qa rb- Tm/ Tv2=4,2 MHH/. 

140ns 

TpexMepHa~ MaTpH~a, nony4eHHa~ 8 3THX H3MepeHH~x, co,qep
>KHT nOJ1HY~ HH$0pMa~H~ 0 y-y-C08na,qeHH~X, 8KJ1~4a~ ,qaHH~e 

3a,qep>KaHH~X COBna,qeHHi1 8 WHpOKOM 8peMeHHOM HHTepeane. 
PHc. 3 HJ1J1~CTpHpyeT 803MO>KHOCTH MeTo,qHKH npH nocTpOeHHH 

cxeM~ pacna,qa. Ha HeM npH8e,qeHa 4aCTb OT8eTHoro cneKTpa 
raMMa-ny4ei1, nony4eHHoro KaK 3a,qep>KaHHble co8na,qeHH~ c 3Hep
reTH4eCKHM OKHOM Ha J1HHHH 78,2 K3B /nepea~ OCb/ 1-1 WHPOKHM 
8peMeHH~M OKHOM 8 ,qHana30He 3a,qep>KeK /50 7250/ HC, ycTaH08-
J1eHH~M Ha 8peMeHHOM cneKTpe 3a nHKOM MrH08eHH~X C08na,qeHHi1 
/TpeTb~ OCb/. nepexo,q 78,2 K3B, HMe~~Hi1 60J1bWY~ HHTeHCI-18-
HOCTb 1-1 8peM~ >KI-13HH 140+2U HC, COOTBeTCT8yeT pa3p~,qKe 
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ypOBHH 78,2 K38 B OCHOBHOe COCTOHHHe HAPa 161Tm. BpeMH mH3HH 
3 TOrO ypOBHH onpeAeneHO H3 aHanH3a MaTPH4~ COBnaAeHHH B 
pemHMe CO PTH pOBKH C OKHaMH no 3 HepreTH4eCKHM OCHM. COOTBeT
CTBY~~ee spe MeHHOe pacnpeAeneHHe AnH 3HepreTH4eCKHX OKOH, 
YCTaHOBneHH~X Ha nHHHHX 78,2 K38 /nepsaH OCb/ H 599,9 K38 
/ BTOpaH OCb/, npHBeAeHO Ha PHC. 4. 

.A 
u 
..Q 
<: 
>
t:. 
1: 
s: 

50 

10 

.. 

90 

. . . 
1 KAHAA = 13.3 HC I . T112 = 14 0! 20 HC 

100 110 120 
KAHAAbl 

PHc.4. BpeMeHHoe pacnpeAeneHHe AnH y-KsaHTOB npH ycTaHOBKe 
3HepreTH4eCKHX OKOH Ha nHHHHX 599,9 K38 H 78,2 K38 B cneKTpe 
cosnaAeHHH AnH pacnaAa 161Yb- ·161 Tm. Ha Hero nony4eHO speMH 
mH3HH ypOBHH 78,2 K38: T1; 2 =140+20 HC. 

B TaEn. 1 npHBeAeH~ peaynbTaT~ o6pa6oTKH y-y-t cosnaAe
HHH. 

AHanH3 no 3HeprHHM H HHTeHCHBHOCTHM nHKOB cneKTpa aaAep
maHH~x cosnaAeHHH, noKaaaHHoro Ha pHc. 3, noasonHn nocTpOHTb 
4aCTb cxeM~ pacnaAa, onHpa~~y~cH Ha yposeHb 78,2 K38. 
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Ta6m11..1a 1 

Pe3yJ1bTaTbl o6pa6oTKI-1 y- y - t - cosnaAeHI-1~ s pacnaAe 161 
Yb. 

I. 3anePJi(aH!rne coBrra,neHH!I c rrepexo.n;oM 78, 20 KsB 
a) B) E E 1SKCll . ! Teop . 

1• 1a. ""'"· co(,., , 

78,20 560 , 48 

569, 73 
599, 88 
631 ,45 

IT . 1~HOBeHHHe 1-1-coBrra,neHRR 

EJ.., EJa. 
569,73 532 ,91 
631,45 47! ,00 
144, 28 266 ,0 
298,46 159 ,67 

- 8, 5 

25 , 8 
122 ,0 

64,3 

ISKCll .a) 
co6n . 
- 7,3 
12 , 6 
-3, 4 
,...3 ,0 

!0 ,0 

26 ,7 
122 ,0 

65 , 4 

1Teop .B) 

'""· 4, 8 
12 ,6 
6,0 
8,3 

a/ Ow1-16K1-1 I-1HTeHCI-1BHOCTI-1 cosnaAe HI-1~ cocTasnR~T 20 % A11R 
CI-1JlbH~X COBnaAeHI-1 ~ 1-1 OKOJ10 50% A11R OCTaJlbH~X /o603Ha4e H-
HbiX - I. TOOP 
s/ np1-1 pac4eTe I coen. 6epeTcR so BHI-1MaHI-1e Hawa cxeMa pacna
Aa; s cny4ae II npi-1HI-1MaeTcR I noJJH ~ I y . 

AocTaT04HO nonHo B03MO~HOCTI-1 ycTaHOBKI-1 A11R TpexMepHo r o 
aHaJ1!-13a Ha 6a3e ABYX nonynpOBOAHI-1KOB~X AeTeKTOPOB MO~HO 

noKa3aTb 1-1 Ha pe3yJ1bTaTax 3Kcnepi-1MeHTa no l-13y4eHI-1~ pacnaAa 
79 Rb I T 112 =22, 8 MI-1Hfl161. Ha p1-1c. 5 1-1 .§. np1-1seAe Hbl npi-1Mepbl 
cneKTPOB cosnaAeHI-1~, nony4eHH~X B pe3yJ1bTaTe COPTI-1POBK I-1 
no BpeMeHH~M 1-1 3HepreTI-14eCKI-1M OKHaM I-1H$OpMa~l-11-1 TpexMepHOrO 
aHaJ1!-13a. 

noMI-1MO onpeAene H-I-1R nepi-10AOB nonypacnaAa yposHe~ c AOCTa
T04HO 60J1bWI-1M T 1/ 2 /speMeHHOe pa3p~WeH!-1e 2r 0 =25 HC/, KaK 
3TO BI-1AHO 1-1 3 PI-1C. 5, MO~HO XOPOWO pa3Ae111-1Tb aMn111-1TYAH~e 

cneKTP~ cosnaAeH I-1~ s cny4ae, KOrAa 3He preTI-14ecKoe paspewe 
HI-1e HeAOCTaT04HO A11R He3aBI-1CI-1MOro B~6opa OKOH A11R ABYX no 
3Hepri-11-1 6Jli-13KI-1 X nepeXOAOB, a speMR ~I-13HI-1 COCTORHI-1 A, B~cse-

41-1Ba~~I-1X 3TI-1 nepeXOAbl, 3aMeTHO OTJ11-14aeTCR . 
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182.8 H 350.6 k)B 

2' ' 
10 

\· .. 
101 

tr we: J 

P1-1 c. 5. BpeMeHHble pacnpeAeneHI-1R y -KsaHTOB 1-13 pacnaAa 79Rb 
A11R ABYX CJ1y4aes YCTaHOBKI-1 3HepreT!-14eCKI-1X OKOH: 147,1 
1-1 143,4 K3B fT 1; 2 =78+6 HC/1-1 182,81-1 350,6 K3B /MrHOBeHHble 
cosnaAeHI-1R/. -

Xopow1-1M npi-1MepoM MoryT cny~I-1Tb nepexoA~ 147,06 1-1 149,34K3B, 
B03HI-1Ka~~l-1e npi-1 pacnaAe 7 9 Rb. nepeXOA 14 7, 06 K3B pa3pR~aeT 
yposeHb 147,06 K3B c T u 2 =78 HC /p1-1c. 5/1-1 cosnaAaeT 
C nepeXOAaMI-1, KOTOp~e ni-1Ta~T npRMO 1-1111-1 4epe3 KaCKaA 3TOT , 
yposeHb /143,41; 302,4; 382,5; 397,6; 461,5; 541 ,0; 774,1 
1-1 788,3 K3B/. 

nepexoA 149,34 K3B cosnaAaeT 6es saMeTHO~ saAeP~KI-1 c nepe
XOAaMI-1 154,82; 201,2; 218,8 1-1 384,1 K3B. · Ha PI-1C. 6 noKa3aH~ 
cneKTp~ COBnaAeHI-1~ /BTOpO~ 1-1 TpeTI-1~ CHI-13y/, B KOTOp~X 
aMn111-1TYAHOe OKHO OAHO 1-1 TO ~e, TO eCTb /147,06~149,34 K3B/ . 
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BpeMeHH~e OKHa np~ 3TOM 8~6paH~ CfleAY~~~e: 80 8TOpOM cneKT

pe CH~3y t 1 =-15 HC, t 2 =15 HC, 8 TpeTbeM CH~3y cneKTpe, 
0603Ha 4eHHOM 113aAep>t<. 11

, t 1 =30 HC ~ t 2 =60 HC. 113 p~CyHKa 
8~AHO, 4TO 3T~ A8a cneKTpa C~flbHO 0Tfl~4a~TCR, ~ 8 cneKTpe 

C 3aAeP>KKO~ OTCYTCT8Y~T nepeXOAbl, C08naAa~~~e C nepeXOAOM 
149,34 K36. 

3TO XOPOWO 8~AHO TaK>Ke ~3 AaHH~X Ta6n. 2, 8 KOTOpO~ 
np~ 8eAeH~ AflR cpa8HeH~R 3Kcnep~MeHTanbHO ~3MepeHH~e ~HTeH
c~ 8HOCT~ C08naAeH~~ ~ ~HTeHC~8HOCT~ nepeXOA08, paCC4~TaH

H~e no cxeMe pacnaAa 79Rb /c y4eToM K03$$~~~eHT08 KOH8ep
c~~/ . np~ 3TOM 3KCnep~MeHTanbH~e ~HTeHC~8HOCT~ Cpa8H~8a~T
CR C ~HTeHC~BHOCTRM~ paCC4~TaHHbiX 11MrH08eHHbiX11 raMMa-nepe

XOA08 AflR cny4aR TpexMepHoro aHan~3a aMnn~TYAa-aMnn~TYAa-
8peMeHHbiX co8naAeH~~ np~ ~ t =30 HC It 1 =-15, t 2 =+ 15 He/. 

KaK 8~AHO ~3 Ta6n~~bl, ~HTeHC~8HOCT~ xopowo co8naAa~T 3a 

~CKfl~4eH~eM C08naAeH~~ C 3aAep>t<aHH~M nepeXOAOM 147,06 K36, 

rAe 3Kcnep~MeHTanbH~e 3Ha4eH~R Aa~T ~HTeHC~8HOCT~, 3aH~>KeH

H~e 8 4eT~pe pa3a. 

CooT8eTCT8Y~~~M 8bl6opoM 8peMeHHOro OKHa 3Ta pa3H~~a 
MO>KeT 6~Tb cy~eCT8eHHO y8en~4eHa, 4TO o6ecne4~8aeT AflR 
6n~3K~X no 3Hepr~RM nepeXOA08, ~AY~~X C 0Tfl~4a~~~XCR no 

8peMeH~ >t<~3H~ yp08He~, 8 OT8eTH~x cneKTpax co8naAeH~~ np~

cyTCT8~e fl~H~~. C08naAa~~~X TOflbKO C OAH~M ~n~ APYr~M 
n epeXOAOM. 

B PRAe cny4ae8 ~H$OpMa~~R no co8naAeH~RM 6blna ~cnonb308a
Ha AflR 8~R8fleH~R CflOlKHO~ CTPYKTYP~ fl~H~~. npOR8~8W~XCR 8 
y -cneKTpe pacnaAa 

79Rb- 79 Kr KaK OA~H04Hble n~K~. TaK, 

Hanp~Mep, AflR n~K08 C 3Hepr~RM~ 219, 303, 348 ~ 506 K36 

C08naAeH~R npOR8~fl~ 2, 3, 2 ~ 2 KOMnOHeHTbl, COOT8eTCT8eHHO. 
0THOC~TeflbH~e ~HTeHC~8HOCT~ KOMnOHeHT 3T~X MYflbT~nneT08 
6bln~ o~eHeHbl ~3 cneKTP08 co8naAeH~~. 

AaHH~e, np~8eAeHH~e 8 Ta6n. 1 ~ 2 no cpa8HeH~~ pac4eTH~x 
~ 3KCnep~MeHTaflbHbiX ~HTeHC~8HOCTe~ C08naAeH~~. nOKa3bl8a~T, 
4TO ycTaH08Ka AaeT He TOflbKO Ka4eCT8eHHy~, HO HaAe>KHY~ 

KOfl~4eCT8eHHY~ ~H$OpMa~~~, KOTOpaR cy~eCT8eHHO o6ner4aeT 
nocTpoeH~e cxeM~ pacnaAa. 

TpexMepH~~ pe>t<~M - ~3MepeH~R no380nReT np~ nocneAY~~e~ 
COpT~p08Ke nony4~Tb MrH08eHH~e ~ 3aAep~aHH~e raMMa-cneKTp~, 

COOT8eTCT8Y~~~e 8~6paHH~M OKHaM 80 8peMeHHOM pacnpeAeneH~~ 

/8 3TOM cny4ae MO>KHO OnpeAen~Tb 8peMeHa lK~3H~ 8036Y>KAeHH~X 
yp08He~ no cnaAY ~HTeHC~8HOCT~ $OTOn~K08/. 

np~ 8~6ope OKOH 8 A8YX 3Hepr~T~4eCK~X cneKTpax raMMa
~3fly4eH~~ 8peMeHa lK~3H~ onpeAenR~TCR npRMO nO 3KCnOHeH
~~aflbHOMY cnaAY 8peMeHH~X KP~8~X ~n~ no 8efl~4~He CAB~ra 

~X ~eHTpa TR~<eCT~ OTHOC~TeflbHO ~eHTpa TR>KeCT~ Kp~8~X MrH0-

8eHHbiX co8naAeH~~/ 141. 
19 



Ta6m11..1a 2 

3KcnepHMeHTa!lbHble 1-1 paC4eTHble HHTeHCHBHOCTI-1 y- y -cosnaAeHH~ 
8 pacnaAe 79 Rb 

3Hepr:wr HHTeHC.IIllHOCTb 3Heprrur J.1!ITeHCIUlHOCTb 
K3B 3Kcnep. Pac'!eTH. KaB 3Kcnep. Pac'IeTH. 

OKHO ~I4I,65+I43,4I) K3B 

I47,06a) 8,6 39,8 84!,6 O,I O,I5 

382,5 0,6 - II37,'1 0,25 0,3I 
397,6 !4,5 I5,6 II84,I 0 ,62 0,64 
46I,5 2,7 3,! I4I6,9 ,lla O,Il 
774,! !,4 I,5 I504, 7 .ua 0 ,08 
778,3 0,4 0,48 

0KHO ~I47 1 08+I49 1 34) K3B 

I43,4Ia) .10,0 39,8 397,6a) 2,4 IO ,l 
154,82 2,0 2,5 46I,5a) 0,5 2,I 
20I,2 0,3 0,38 54I,Oa) 0,4 2,I 
2I8,8 O,I6 O,I6 774,Ia) l(a I,O 
302,4a) M 0,82 788,3a) .ua 0,3I 
382,5a .ua 0,34 II84,Ia) .ua 0 ,42 
384, I 2,I 2,5 

0I<HO I82 1 77 K3B 

I07,72 0,3 0,29 786,0 0,3 0,24 
I49,34 ,lla 0,37 92I,6 0,8 0,65 
I54,82 25,? 26,4 94!,2 0,7 0,58 
20I,2 0,6 0,75 III? ,0 0,2 O,I8 

{2!8,8 4,4 I208,0 ,lla O,I4 
2I9,3 1245,6 O,I 0,15 
286,2 I,? !,7 I29I,9 0,2I 0,28 
350,6 30,5 30,5 I427,2 0,24 0,3I 
505,4 44,8 44,7 !629,7 lla 0 ,07 
569 ,2 3,5 3,9 I678,4 O,I6 O,II 
663,I ,lla O,I3 !922,5 ,lla 
724,4 0,4 0,26 2!83,7 (,na) O,I6 

a/ CosnaAeHHfl c 147,06 K3B. 
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To4HOCTb onpeAeneHMfl speMeH mM3HM cy~ecTBeHHO nosblwaeTcfl 
c yny4WeHMeM 8peMeHHoro pa3peweHMfl ycTaHOBKM M $OPMbl 8pe
MeHHoro pacnpeAeneHMfl. 

Pa6oTa ycTaHOBKM Ha IlMHMM c 3BM no3BO!lfleT npMMeHfiTb 
MeTOA KOMneHCal.IMM 3aBMCMMOCTM BpeMeHHbiX CABMrOB OT aMn!lM
TYAbl BBeAeHMeM nonpasoK, onpeAeneHHbiX npeAsapMTe!lbHO no 
CMe~eHMRM l.leHTpOB TRmeCTM BpeMeHHbiX pacnpeAe!leHM~, COOTBeT
CTBY~~MX MrH08eHHbiM COBnaAeHMRM 8 Y3KMX aMn!lMTYAHbiX OKHax1!51 

Ha pMc. 7 M 8 npMBeAeHbl pe3YilbTaTbl o6pa6oTKM MH$opMal.IMM 
TpexMepHOrO aHailM3a TMna y- y- t , nony4eHHO~ npM MCC!leAOBaHMM 
pacnaAa 160 Yb I T 11 2 =4, 8 MMH/ 117!. 

B ycTaHOBKe Mcnonb308a!lcfl Ge(Li) -AeTeKTop /c ABYMR 
OTKpbiTbiMM KOHI..IaMM 06beMOM 41 CM 3/ B CTOnOBOM KaHane, Cl.IMH
TMililRI..IMOHHbl~ geTeKTOp C KPMCTa!l!lOM CTMJlb6eHa l¢40x40 MM/ 
M $3Y TMna XP1020 - B cTapTOBOM. 

CneKTPbl 3aAepmaHHbiX raMMa-ny4e~ 160 Yb npMBeAeHbl Ha 
pMC. 7, WMpMHa BpeMeHHOrO OKHa Bb16paHa 4 HC. $oTOnMK MHTeH
CMBHOrO raMMa-nepeXOAa 264,0 K3B 160Er IA04epHero Rgpa 
B 1..1eno4Ke pacnaAa 160 Yb I, pa3pf!ma~~ero cocTORHMe c Ma!lbiM 
nepMOAOM nonypacnaAa, He MC4e3aeT nOJlHOCTb~ BC!leACTBMe 
cny4a~HbiX cosnaAeHM~. 

Ha pMc. 8 noKa3aHbl nonomeHMR 1..1eHTP08 TflmecTM speMeHHbiX 
pacnpeAe!leHM~ cosnaAeHM~ KX-ny4e~ c $oTonMKaMM raMMa
nepeXOAOB lcseT!lble 11 T04KM"I. TeMHble KBaApaTbl - 3KcnepMMeH
Ta!lbHble T04KM l.leHTpOB TRmeCTM BpeMeHHbiX pacnpeAe!leHM~ AilR 
y4aCTKOB $OHa, B3RTbiX PRAOM C IlMHMRMM COOTBeTCTBY~~MX 

raMMa-nepexoAOB. KpMBaR, npoxOAR~afl 4epe3 3TM l.leHTpbl TRmec
TM, JlemMT BbiWe, 4eM l.leHTPbl TflmeCTM 8peMeHHbiX pacnpege!leHM~ 

MrHoBeHHbiX cosnaAeHM~ KX - y 197 K3B M KX- y 246,0 K3B, 4TO 
yKa3biBaeT Ha 3aAepmaHHOCTb raMMa-$OHa, o6yCJlOBJleHHOrO, 
nO-BMAMMOMy, KOMnTOH08CKHM pacnpeAe!leHMeM y-M3!ly4eHM~, 

MAY~MX C M30MepHbiX YPOBHe~ B pacnaAe 160 Yb. 
C y4eTOM 3TO~ 3aAepmKH np08eAeHa 11 Hy!le8afl 11 BpeMeHHaR 

IlMHMfi.BeilH4MHa CMe~eHH~ n03Ml.IM~ l.leHTPOB TRmeCTM BpeMeHHbiX 
pacnpeAeneHM~: KX- y 98, 2, KX- y 125, 7, KX- y1 32,2, KX- y 140, 4 
M KX- y I 173, 7+ 174,4/ M KX - y 215,8 K3B onpeAenReTcR 8peMeHa
MH mM3HM COOTBeTCTBY~~MX COCTORHM~ 160 Tm 1-1 160 Er. 

no CMe~eHM~ l.leHTPOB TRmeCTM 8peMeHHbiX pacnpeAe!leHM~ 

cosnaAeHM~ KX - y 215 K3B M KX - y 126 K3B onpeAeneHbl nepMOAbl 
nonypacnaAa ypOBHR 215 K3B B 160 Tm M 126 K3B B 160 Er KaK 
0,65+0, 15 HC M 0,85+0, 15 HC, COOTBeTCT8eHHO. noc!leAHee 
3Ha4eHMe xopowo cornacyeTCfl c M3BeCTHbiMM AaHHbiMM. CMe~eHMR 
8peMeHHbiX pacnpeAeileHM~ KX- y/98+99/ K3B, KX- y132 K3B, 
KX- y140 K3B, KX- yl173+174/ K3B o6ycnosneHbl TeM, 4TO 
nepeXOAbl 98, 132, 140 M 174 K3B C8R3aHbl C pa3PfiAKO~ YPOBHR 
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174 K38 c T1; 2 =172:_1 HC. B CBR3H co cno>KHOCTbiO <t>oTonHKOB 
3THX nepeXOAOB H orpaHH4eHHOCTbiO H3MepReMOrO BpeMeHHOrO 
AHana30Ha cosnaAeHH~ /t =50 He/ cMe~eHHR 3THX pacnpeAeneHH~ 
OTHOCHTenbHO "Hyneso~" nHHHH ocna6neHbl. 

§ 5. 3AKni04EHI-1E 

YcTaHOBKa, 6noK-cxeMa KOTopo~ npHBeAeHa Ha pHc. 1, RBnReT
CR yHHBepcanbHO~, H TpexMepHbl~ aHanH3 npeACTasnReT co6o~ 
OAHH H3 B03MOlKHbiX pe>KHMOB, HaH6onee nonHO HCnOnb3YIO~HX 

ee B03MO>KHOCTH. HHTep<t>e~c121 H nporpaMMHOe o6ecne4eHHe 1 131 

n03BOnRIOT npOBOAHTb OAHOBpeMeHHO He3aBHCHMble H3MepeHHR 
Tpex raMMa-cneKTpOB /npH 3TOM BpeMeHHO~ TpaKT 3aMeHReTCR 
Ha 3HepreTH4eCKH~ C COOTBeTCTBYIO~HM AeTeKTOpOM/t a TaK>Ke 
H3MepeHHR ABYXMepHbiX cneKTpOB THna y-y HnH y- t. 

OT APYrHx CHCTeM MHoroMepHoro aHanH3a, Hcnonb3osaswHxcR 
B mm OH.sm AnR 3aAa4 RAePHO~ cneKTPOCKOnHH 1 18 - 22/ ' onHCaH
HaR CHCTeMa OTnH4aeTCR YHHBepcanbHOCTbiO. npeAblAY~He pa3pa6oT
KH 6a3HposanHcb Ha aHanH3aTOpbJ 1201 HnH 38M 118 •2 1. 2 21 , HMeiO
~He OrpaHH4eHHble B03MO>KHOCTH KaK no C06CTBeHHO~ naMRTH / 221 • 

TaK H, 4TO e~e 6onee cy~ecTBeHHO AnR MHoroMepHoro aHanH3a, 
no BHeWHHM ycTpO~CTBaM 1 18 •211 /OTCYTCTBHe AHCKOB, MarHHTO
¢oHbl c Mano~ nnoTHOCTbiO 3anHcH HH<t>opMa~HH 1181 I. no3TOMY 
paHHHe CHCTeMbl 6bJnH OpHeHTHpOBaHbl Ha pelUeHHe 4aCTHbiX 3aAa4 
C y4eTOM B03MOlKHOCTe~ TeXHHKH. 

. noMHMO B03MOlKHOCTe~ 38M, onpeAenRIO~HX B 3Ha4HTenbHO~ 
CTeneHH ycnex B C03AaHHH YHHBepcanbHO~ CHCTeMbl MHOrOMepHOrO 
aHanM3a, Ba>KHblM ¢aKTOpOM RBnReTCR Ka4eCTBO nonynpOBOAHHKOBblX 
AeTeKTOpos, aHanoroso~ 3neKTPOHHKH 3HepreTH4eCKHX H speMeH
HbiX TpaKTOB H aMnnHTYAHO-~H<!>POBbiX npeo6pa30BaTene~. 

npH 6onbWOM 06beMe HH¢OpMa~HH, xapaKTepHOM AnR MHOrOMep
HOrO aHanH3a, AOnOnHHTenbHbiM ¢aKTOpOM, onpeAenRIO~HM 3<!>
¢eKTHBHOCTb HCnOnb30BaHHR CHCTeMbl, RBnReTCR nporpaMMHOe 
o6ecne4eHHe H, npe>KAe scero, CHCTeMa pa3BHToro AHanora 
4enoBeK-38M H npor~aMMbl 6blCTp0~ COpTHpOBKH HH¢0pMa~HH 
C MarHHTHblX neHT. 

OnHcaHHaR CHCTeMa 3KcnnyaTHpyeTCR a Te4eHHe Tpex neT. Ha 
ee 6a3e BblnOnHeH 6onbWO~ ~HKn ¢H3H4eCKHX HCCneAOBaHH~, 
rnaBHblM 06pa30M, B o6naCTH KOPOTKO>KHBY~HX H30TOnOB C nepH
OAaMH nonypacnaAa BbiWe ABYX MHHYT. AnR TaKHx RAeP 4a~e ~ce

ro OTCYTCTByeT npeABapHTenbHaR HH¢OpMa~HR, H y -y-COBnaAeHHR 
RBnRIOTCR OCHOBHblM . HCT04HHKOM AaHHblX AnR pa3pa60TKH CXeM 
pacnaAa. CHcTeMa MHoroMepHoro aHanH3a c perHcTpa~He~ see~ 
HH<t>opMa~HH HaH6onee nonHo OTBe4aeT peweHHIO 3To~ 3aAa4H. 

24 

Pa3BHTHe CHCTeMbl 6yAeT HATH no nyTH HCnOnb30BaHHR 6onee 
COBepweHHO~ aHanorOBO~ H ~H<!>POBO~ 3neKTpOHHKH B CTaHAapTe 
"KAMAK" 4epe3 COOTBeTCTBYIO~ee ycTpO~CTBO CBR3H c 38M / 23 1, 

COBepWeHCTBOBaHHR CHCTeMbl nporpaMM o6pa60TKH AaHHblX B Han
pasneHHM nOBblWeHHR 3¢¢eKTHBHOCTH H aBTOMaTH3a~HH npO~eCCOB, 
nepeHOCa TR>KeCTH o6pa60TKH HH¢OpMa~HH, B TOM 4HCne COpTHPOB
KH C MarHHTHblX neHT, Ha 60nbWHe 38M. 

OnHcaHHaR CHCTeMa 6a3HpyeTcR Ha pa3pa6oTKax 0TAena 
aBTOMaTH3a~HH ¢H3H4eCKOrO 3KCnepHMeHTa n~n H 060PYAOBaHHH 
H3MepHTenbHOrO ~eHTpa na6opaTOpHH. 8 CBR3H C 3THM Mbl XOTHM 
OTMeTHTb 60nbWyiO nOMO~b CO CTOPOHbl KOnneKTHBa OTAena 
H Bblpa3HTb eMy 6naroAapHOCTb a nH~e A.H.CHHaesa, C.B.MeABeAR, 
IO.K.AKHMOBa H A.H.KanHHHHa. 

6onbwaR pa6oTa no pa3pa6oTKe H OTnaAKe OTAenbHblX y3nos 
CHCTeMbl 6blna BblnOnHeHa B.H.rHneBblM, X.-r.OpTnennoM, 
C.H.OpMaHA>KHeBblM H P.ny~HHCKHM; 3Ha4HTenbHbl~ BKnaA a pa3pa-
6oTKY MaTeMaTH4eCKOrO 06ecne4eHHR BHeCnH n.Ho~6epT, 

8.-r.<t>poMM H B.Xa6eHHXT, KOTOPblM Mbl rny6oKo 6naroAaPHbl. 
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