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He<!JeAbeB O.K., lllyllbiie B. 13 - 7288 

.llsyxnapaMeTpOBblll: aaanH3aTOp C IIH!jlpOBblMH OKHaMH Ha 

nHHHH c Manon 8BM TPA-1001 

0nHCb!BaeTCSI CHCTeMa MHOI'OnapaMeTpOBblX 1!3M8p8HHit AnSI Slll8pHO

cneKTpOCKOnH'l8CKHX HCCnBAOBaHHit Ha ny'IK8 ycKOpHTSnSI TSilK8nbiX HOHOB 

Y-300. 
CHCTeMa COCTOHT 113 H3MepHTenbHOit annapaTYpbl AnSI HCCnBAOBaHHSI 

yy -cosnaA8HHll H Bp8M8H lKH3HH S!llepHbiX ypOBHell, a TaKlK8 perHCTpHpy!OIU8A 

annapaTypbl, B COCT8B KOTOpOfi BXOAHT ABYXMepHbiA aHanH3aTop C IIH!)lpOBblMII 

oKH8MH, pa6oTa!OIUHit aa nHHHH c Mi:moll: 8BM TP A no KaHany npSIMoro 

AOCTYna B onepaTHBHY!O naMSITb MaiUHHbl, 
l.laCTb naMSITII 8BM HCnOllb3Y8TCSI AnSI nporpaMM KOHTponSI, BH3Y8llb-

HOI'O npeACT:aBnBHHSI AaHHbiX, Bb!BOA8 H npBABapHT8llbHOll o6pa60TKH ,pe3yllb

TaTOB H3M8peHHSI B XOA8 9KCnepHM8HTa. 

Coo6IUeHHe 06be,l\HHeHHOro HHCTHTyTa S,!tepHbiX HCCJie,ltOBamdt 
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1. Beeoe1me . ·~'- "" 

XapaKTepHoii· qepioii coBpeMeHJ!oii 3KcnepHMeHTanLHoii 
S,II;epHOH 'ciJH3HKH BBnSeTCB npoBe,IJ;eHHe KOMnneKCHbiX. MHO.
ronapaMeTpOBLIX HCCne,IJ;OBaHHH S,II;epHLIX npo~eCCOB H SB
neHHH. MHoronapaMeTpo:BLie H3MepeHiis He TonLKo no3Bo
nsroT 6onee 3ciJciJeKTI{BHO BLillOllHSTL , 3K_cnepHMeHTbl- .Ha 

'i::m:JpeMeHHLIX YCKOPHTensx HO TaK:>Ke OT._KPbi:.:SaiOT HOBble 
B03MO:>KHOCTH . ,IJ;JIS H3yqeHH11 . CllO:>KHLIX HJIH oqeHL cna6LJ;X 
npo~eCCOB, KOTOpLie npOHCXO,II;HT C: o6pa30BaHHeM HeCKOllL ~ 
KHX qacTH~.H KBaHTOB. . . 

· · llac-To: TonLKo c noMo~i.ro onpe.neneHHLrx 3HepreTHqec
KHX, B·peMeHHLIX; rrpocTpaHC.TB~HHLIX HllH ,npyrHX Koppens~ii 

. B03MO:>KHO OT,IJ;enHTL cna6Lie HBneHHS OT '6onLworo ciJoHa 
6one.e. CHnLHLIX_ :npo~eccoB. p;ns~3THX ~eneii iieo6xo,IJ;HMa cne :
~HanLHas MHor-onapaMeTpoiias n3MepHTenLHas.annapa~ypa·. 
B H3MepHTenLHOM KOMnneKce·ManLie BLJqHCllHTenLJiLie Ma
WHHLI 3aHHMaiOT .Ba:>KHOe MeCTO H HCllOllL3YJOTC11 ,II;ll11 npHeMa 
,IJ;aHHhlX -~T ciJH3HqecKoii ycTaH.OB.KH, -HX per:H-CTpa~H H npe,IJ;:
BapHTenLHOH o6pa60TKH .. 

B Hacl-os~eii pa6oTe omlc~Ha H3.MepHTen~iias H perHcT
pHpyro~as· an_napaTypa .nns ._nByxMepHhiX H3M~peHHii _w -coB
iia.neHHii H ,IJ;BYXMepHLIX BpeMeHHO .:.aMnnHTY,IJ;HLIX H3MepeHHii, 

'. ~ ' 

KOTOPLie npOBO,II;11TC11 Ha nyqKe TS:>KenLIX HOHOB ~HKnOT·POHa 
.Y-300 Jla6opa TopHH 's.nepHLIX peaK~Hii> ,D;ns··3.THX 3KcriepH
MeHTOB xapaKTepHLI _6-onLmHe llJIOTHOCTH H3yqaeMbiX C06bi
THH. H Heo6~o,IJ;HMOCTL-.:~HaqHTenLHoro qHcna KaHanoB .nns 
perHCTpa~HH w·-cneKTpoB; H3MepeHHbiX C ·noMO~LIO rep

_MaimeBLIX ·,IJ;eTeKTOpQB;· HMeiO~HX BLICOKOe 3HepreTHqeCKOe 
pa3pemeHHe. · ·· - · ·· -·. ' •· '- ' · 
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B 3THX ycnoBHHX, HarrpHMep .[(nH orrpe.[(eneHHH rronHoro 
crreKTpa yy -coarra.[(eHHH B o6nacTH 3HeprHH 0-1000 K36, 
Tpe6yeTCH 06'beM IIaMHTH perHCTpHpyro~ero ycTpOHCTBa 
rrop~.[(Ka 1024 x 1024, T.e. "'10 6 KaHanoa. . · 

BBH.[(y OTCYTCTBHH TaKOro 3aiiOMHHaiO~ero ycTpOHCTBa 
BLI6paH MeTO.[( perHCTpaUHH, IIPH KOTOpOM OCYIIJ:eCTBn.JieTCH 
rrpe.[(BapHTenLHbiH OT6op IIOCTyrraiO~HX C06LITHH ITO orr'pe
.[(eneHHLIM, 3apanee YCTaHOBneHHLIM · 3HaqeHHHM O.[(HOrO 
H3 rrapaMeTpoa. TaKoii oT6op B03MomeH .[(nH pH.[(a 3KcrrepH
MeHTOB, B KOTOpbiX HCCne.[(yeMLie C06LITHH noKanH3YIQTC.JI 
He IIO BCeMy ,[(Haiia30HY H3MeHeHH.JI rrapaMeTpOB, a nHWb 
B orrpe.[(enenHLIX ero o6nacTHX /oKHax/. B CBH3H c 3THM, 
He3HaqHTenLHO·yMeHLWaH IIOnHOTY HH~OpMaUHH, perHcT
pHpyeTC.JI He BeCb CfieKTp COBIIa,[(eHHH, a TOnLKQ BLI6paH
HLie 3apaHee 3KCIIepHMeHTaTOpOM o6naCTH B HeM. 

lf3MepeHHe, aHanH3, OT60p H. cmaTHe 3KCIIepHMeHTanL
HOH HH~opMaUHH oc·y~ecTBnHIOTCH .[(ByxnapaMeTpOBLIM aHa
nH3aTopoM C UH~pOBLIMH OKHaMH Ha nHHHH C Manoii 3BM 
TPA -1001, onepaTHBHaH naMHTL KOTopoii HcnonL3yeTCH 
.[(n.JI HaKOIIneHH.JI H IIOKaHanhHOH COpTHpOBKH OT06paHiiOH 
HH~OpMaUHH B XO,[(e 3KCnepHMeHTa. 

BKnroqenHe 3BM B H3MepHTenLHLiii TpaKT no3BOnHno 
3KCIIepHMeHTaTopy ocy~eCTBJI.JITb rrpe.[(BapHTenLHYIO o6-
pa60TKy ,[(aHHbiX B XO,[(e 3Kcm!pHM:en'fa, rrpe.[(CTaBn.JITb ,[(aH
HLie Ha 3KpaHe ocn:HnnocKorra B y.[(o6no~ .[(nH Hero BH.[(e, 
OUeHHBaTb ·_ XO.[( 3KCIIepHMeHTa, onepaTHBHO B Hero BMe
WHBaTLCH, MeHH.JI ycnOBH.JI H ,[(aBa.JI HOBble yKa3aHH.JI orre-
paUHOHHOH cHcTeMe. I 1/. . 

,lJ;aHHaH anrrapaTypa pa6oTaeT B Jia6opaTopHH H.[(epliLIX 
peaKUHH C 1972 ro,[(a. 0Ha BOWna COCTaBHOH qacTLIO 
B KOMIIneKC H3MepHTenLHLIX CHCTeM HaKonneHH.JI H o6p'a-
60TKH ,[(aHHLIX,. nepBLie H3 KOTOPLIX ~YHKUHOHHPYIOT B na-
6opaTOpHH c 1969 ro,[(a /2/. · · · · 

2. H3MepumeAbHa.R annapamypa OA.R u.ccAeOoeaHU.R 
yy- coenaOeHuii u epeMeH JICU3HU .ROepHbiX ypoeHeii 
mi ny'IKe ycKopumeA.R Y- 300 

BnoK-c;xeMa H3MepHTenLHoii anrrapaTypLi .[(nH Hccne.[(o-
• • J'lT • • 

BaHHH yy _ -coBIIa,[(eHHH C IIOMO~biO .[(ByX repMaHHeBLIX 
.[(eTeKTopoa rrpe.[(cTaaneHa na pHc. 1. · · · 

4 

Ge(li)-aerexropbl 

MUWeHb-~El{x) 
. ~El(y)-

.• 

r-------E1(x) 

rr 
co6naileHuR 

~ ·I • Erlyl 

1 PHc. _ 1. BnoK-cxeMa H3MepH-renLJ!oii annapaTypLI MH Hc
i cne,[(OBaHHH yy - COBIIa.[(eHHH Ha rryqKe YCKOpHTenH T HmenLIX 
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PHc~~2. BnoK-cxeMa H3MepHTenLHoii: anrrapaTypLI ,[(nH Hc
cne.[(oBaHHH apeMeH ·mH3HH H.[(epHLix ypoaHeii:. Ha rry~e . 
YCKOPHTenH THmenLIX HOHOB Y-300. 
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Cnei<Tp.oM:eTpllqeci<ne cnrHaJILI c I<a)K~oro ~npe.IJ;ycnnn-

. ' Te.ri:a ---:/3/ nocTynaroT Ha nH:H:eifHLre ycn.riiiienH, I<oTopwe 
pa6oTaiOT -B YCJIOBHHX 60JibWHX . H 6biCTpO . MeHJUOU(HXCH 
3arpy30I<, lfTO xapai<TepHO _nmi 3I<CnepHMeHTOB Ha pa6oTaiO
W:HX B HMrrynLcHoM pe)KHMe yci<opnTemrx. liLicTpLre clirHanLI 
c rrpe.D;ycnnnTeneii rro,IJ;aroT~1(.D;mi rrpe.IJ;aaplnenLHoro oT6opa 
coami.D;aiOU(HX • co6LITHH Ha '6LICTpbiH BpeMeHHOH Tpai<T, 
-.cocro~~Hii n3 6LICTporo ycHniiTemr, clJopMnpoaaTemr H: 
.D;HCI<PHMHHaTopa .D;JIHTenLHOCTH I 4~ ' 

C IIOMOW:biO BpeMH~aMIIJlHTY.IJ;HOrO I<OHBepTOpa H O,IJ;-
HOI<aHaJlbHOrO aHaJIH3aropa H3 apeMemwro -crrei<Tpa aw-

.. ,IJ;eJlJIIOTCH COBIIa,IJ;aiOU(He HJIH 3a,D;ep:amHHLie C06biTHH. 'f;JLi
XO.D;HOH CHrHan O.D;HOI<aHaJibHOro aHaJIH3aTopa HCIIOJIL3yeTCH 
3aTeM B .I<aqecTae nornqeci<oro.cnrHana .D;JIH ynpaaneHHH 
pa6ol-oii .D;ayxnapaMerpcmoro · aHann3aropa c unciJpoBhiMH 
OI<HaMH. IIpH IIOMOW:H 3TOH arrrraparyphl c .D;BYMH repMaHHe
BhlMH ,IJ;eTei<TOpaMH C o6'beMOM 60JILWe 30 C:M 3 B 3I<CITe-. 
PHMeHTe H:a nyqJ<e' YCI<OpHTenH .D;JIH acero crrei<Tpa Y"I<BaHTOB 
c 3Heprneii · 6onLme 50 K:Je /rrpn 3arpy3I<ax nopH.IJ;I<a 
10 

4 
ceK -t I 6Lmo nonyqeHo apeMeHHoe pa3pemelme ·nylfme 

lfeM 20 HceK. 

Enoi<-cxeMa annaparyphl .D;JIH H3MepeHHH BpeMeH !KHJHH 
B03 6y:>K,IJ;eHHbiX COCTOHHHif H,IJ;ep, B HaHOCei<yH,IJ;HOM .D;Ha1Ia3 OHe 
Ha rryi.J:I<e yci<opnTe.ira Y- 300 rrpe.D;cTaiim!Ha Ha pH c. 2. 

HcrronL3YH apeMeHHyro cTpyi<rypy rryqK.a, oHa rroJaomreT 
orrpe.IJ;eni-TL apeMeHa :>KH3HH H.D;epHLIX ypoaHeii B o6nacTH 

. ."10 Hciik ~ r112~300 I{CeK. 3TO ynyqrueHHbiH BapHaHT c'XeMLI, 
o_rrncam1oii a pa6oTe ( 6 I. 

3._ .Pezucmpup)'IOU/afl annapamypa u ee ocuoeubze 
· napaMempbi 

< • 

. EnoK- cxeMa perncrpnpyiOU(eii anrrapa Typhr rrpe.IJ;cTaa-
. . ' . 

JieHa_ H~ PHC.·· 3 .. B e·e COCTaB BXO.D;f!_T ~ByxrrapaMeTp_oBhlH. 
aHanii3aiop c 'undJpoahiMH oKHaMH, oro6paH:H:aH HHciJopMauna 
c I<~Toporo qepe3 I<OMMYT~nop clJopMina, rrpoMe:>KyTO'I.Hhlii 

, perHCTp IIOCT'ynaeT B ycTpOHCTBO COIIpH:>KeHHH /HHTepclJ~!i~/ 
aHann3aropa :H ·3aTEi'M no Kaliany rrpHMoro . .D;ocrYiia/aaro- · 
HOMHbiH KaHan rrepe,IJ;alfH ,IJ;aHHbiX/ .:. B orrepaTHBHYIO rraMHTb 

. . . 
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MaiDHHLr.· Ha Bxo.n;LI JJ:BYXMepHoro aMIIJIRTY.z:\Horo I<O.D;Hpos

IQRKa CA-25 dJHpMLI "INTERTEKNIK" litJpaHU,HHI aHanH3aTopa 
llo.n;aroTcH ClleKTpOMeTpH11ecKHe cHrHanLI E (x) , E (y) H · 

. ~ ~ B y y 
yllpaBnHIOIQHH norHqeCKHH CHrHan T. KOJJ;HPOBIQHKaX OCy· 
IQeCTBnHeTCH 11peo6pa3osa1me aHanorOBLIX cHnianos B u,HdJ
poBLie KOJJ:LI X H Y. BpeMH llpeo6pa3oBaHHH Ko.n;HpoBIJJ,HKOB 

Tnp = 111±0,25 N I MKceK~ r.n;e N- 11Hcno KaHanos, cooT
BeTCTBYIOIJJ.HX perHCTpHpyeMLIM aMIInHTy.n;aM. qHcno HC· 
llonL3yeMLIX KaHanos .n;m1 Ka)f(JJ:oro llapaMeTpa ·3a.n;aeTCH. · 

3apaHee. TaK, npH H3MepeHHH cneKTpoB Yl' -cosna.n;eHHH 
MO)KHO pa60TaTL C 11HCnOM KaHanoB .D;O 1024x1024. 

U:HdJposoii Ko.n; o.n;Horo HJ napaMeTpoB, HarrpHMep x , 
C KOJJ;HPOBIQH-Ka IIOCTynaeT B YCTpOHCTBO OT6opa HHdJOpMa· 
ll,HH. _3JJ;eCL IlpOHCXOJJ;HT orpaHH11eHHe JJ;Haiia30Ha H3MeHeHHH 

napaMeTpa X 3apaHee BLI6paHHLIMH ceqeHHHMH loKHaMH/ 
3Toro . napaMeTpa. B ycTpoiicTBe MO)KHO ycTaHoBHTL oT 1 

.n;o 8 ceqeHHH. Hcxo~HLIMH .n;aHHLIMH .n;nH 3a.IJ;aHHH HHTepe

CYroiQHX 3KcnepHMeHTa-:ropa o6nacTeii I ce11eHHii/ napaMeTpa 
X,3Ha11eHHH HX rpaHHJJ, HBnHeTCH OJJ;HOIIapaMeTpOBLIH HHTer-

·panLHLIH CIIeKTp, HaKonneHHLIH B Te11eHHe KOpOTKOrO HHTep

Bana speMeHH Henocpe.n;cTBeHHO _nepe.n; HaqanoM 3KcnepH
MeHTa. C IIOMOIJJ,LIO onepall,HOHHOH CHCTeMLI 110 KOMaHJJ;HLIM 

npHKa3aM Tene1-aiina Ha 3KpaHe ocu,HnnocKona o6e.cneqH-
.. ' ) . 

BaeTCH Ilpe.IJ;CTaBneHHe CIIeKTpa HnH CTaTHCTH11eCKH pac11pe· 

.n;eneHHLIX H3yqaeMLIX BeJIR11HH, H IIO _ CBeTOBLIM MapKepaM 

3KCIIepHMeHTaTOp onpe.n;enHeT 3Ha11eHHH rpaHHJJ, B'HHTepe· 
CYJOIQHX ero CC11CHHHX. 

YCTpOHCTBO OT6opa HHdJOpMaJJ,HH COCTOHT H3 .JJ:BYX JJ;HCK· 
PHMHHaT~poB sepxHHX H HH)KHHX rpaHHU. .n;nH 8 U.HdJpoBLIX 

OKOH, JJ;HOJJ;HOH MaTpHJJ,LI .n;nH ycTaHOBKH KOJJ;OB rpaHHJJ, ce-
11CHHH, 8-pa3pH.D;HOrO perHCTpa CJJ;BHra H 3-pa3pH.D;HOrO 

C11CTHOro perHcTpa HOMepa· OKHa. B YCTPOHCTBe HCIIOnL3y

IOTCH U.HdJpoBLie CXCMLI OT6opa - U.HdJpoBLie JJ;HCKPHMHHa TOphi, 

IIOCKOnLKY JJ;nH "Ge(Li) .n;eTeKTOpOB, 11T06LI HCIIOnL30BaTL 
HX XOpomee pa3pemeHHe, OKHa JJ;On)KHLI 6LITL JJ;OBOnLHO 

Y3K~ H cTa6HnLHLI, a 3To Tpe6osaHHe Tpy.n;Ho BLinonHHTL, 
· IIPHMCHHH aHanorOBLie CXCMhl • 

. B JJ;HCKpHMHHaTope HH)KHHX rpaHHU,CpaBHHBaeTCHIIPHXO

JJ;HIJJ,HH OT KOJJ:HPOBIQHKa Ko.n; X c 3apaHee ycTaH<_?BneHHLIM 
'' KOJJ;OM HH)KHCH rpaHHJJ,LI OKHa- A, a B JJ;HCKpHMHHaTope 

8' 

~ ' " 

'l' . I 

;} ' 

i • _:, 
-~ 
\if 1 
.,.(., ~ 

sepxHHX _ rpaHHU. cpaBHHBaeTcH l<o.n; X c ycTaHoBneHHLIM 
Ko.n;o:M sepxHeii rpaHHU.LI • OKHa...; B. Cxe:MLI cpaBHeHHH KOJJ:OB 
BLipa6aTLIBa~T ·. norH11CCKHH CHrHan "1" /perHCTpaJJ,HHI; 
ecnH 

A~Xf:B~ 

3TO CBHJJ;CTeni.cTByeT 0 TOM, . 11TO 3aperHCTpHpOBaHHaH 
KO.D;HpOBIQHKOM aMrrnHTy.IJ;a HaXOJJ;HTCH BHyTpH_· U.HdJpoaoro 

OKHa. · 3Ha..feHHH sepXHHX :H HH)KHHX rpaHHU. .n;nH Ka)K.n;oro · 

H3 8 U.HdJpOBLIX OKOH YCTaHaBnHBaiOTCH Ha 16 ropH30HTanL· 

HLIX lUHHaX • JJ;HOJJ;HOH MaTpHU,LI C IIOMOIQLIO lUTCKKepOB. 
8-pa3pHJJ:HLIH perHcTp c.n;BHra ynpaBnHeT nocne.n;oBaTe.irL

HLIM . OIIpOCOM 3Ha11CHHH · A i H B i .n;nH i - ro OKHa ·H- HX 

cpaBHeHHeM c KOJJ:OM X. Onpoc ocyiJJ,eCTBnHeTCH Ka)KJJ;Lie 

5 MKCeK 11epe3 BCJlTHKanLHLIC lUHHLI MaTpHU,LI; T.e. BpeMH 
onpoca BCCX 8 U.H¢pOBLIX- OKOH paBHO 4() MKCeK. Ka)K.n;LIH 
HMnynLc o11poca ysenH11HBaeT ·3Ha11eHHe 3-pa3pH.D;Horo cqeT

Ho~o perHCTpa HOMepa OKHa Ha 1. ilpH BLIIIOnHeHHH ycnOBHH 

A1 $X ~B1 lu.HdJposoii Ko~ X "11orran" B i -oKHol Ko.n:.co 
C11CTHOrO perHCTpa H U.H¢poBOH KOJJ; C KO.D;HpOBIJJ,HKa .. Y BLI· 

.n;aroTcH qepe3 KOMMyTaTop dJopMaTa Ha IIJ>oMe)KyToqHLiii 

perHCTp, a .· OTTy.IJ;a TpaHcdJopMHpOBaHHLIH U,HdJpOBOH KOJJ; 

IIOCTyllaeT B HHTepdJeiic aHanH3aTopa. 0JJ;HOBpeMeHHO BLI.· 

-1 .n;aeTCH CHrHan pa3pemeHHH perHCTpaJJ,HH IHPPI C06LIT~H 
B ollepaTHBHoii llaMHTH 3BM. 

linoK- cxeMa HHTepdJeiica ailanH3aTopa llpe.n;cTasneHa 
Ha·pHC. 4. 0HOCYIQCCTBnHeT.pe)KHM HHTerpanLHOrO aHanH3a 

B Te11eHHe o.n;Horo- .n;syx aBTOHOMHLix U.HKnos pa6oTLI TPA-
1001 B. 3aBHCHMOCTH OT Tpe6yeMOH CMKOCTH KaHana /2 12 -

11. HnH· /2 24 ~- 11. ·Bo apeMH"10·MHKpOCeKyH.n;Horo aBTO· 

HOMHoro u,HKna ocymecTsnHeTcH BLr6op ft.D;peca HoMepa Ka
Hana B llaMHTH, .n;o6aBneHHe "1" K co.n;ep)KIIMOMY BLI6paH· 
Horo KaHana H 3aiiHCL HOBoro 3Ha11eHHH co.n;ep)KIIMOro 110 

3TOMy )KC a.n;pecy;-

Ha BpeMH aBTOHOMHoro U.HKna llporpaMMHOe y11pasneHHe 
pa60TOH 3BM llpHOCTaHaBiiHBaeTCH 6e3 HapylUeHHH COCTOH· 

HHH OCHOBHLIX llporpaMMHLiX perHCTpOB MalUHHLI. TaKOH . 
pe)KHM pa60TLI II03BonHeT BLIIIOnHHTL OJJ;HOBpeMCHHO C pe· . 

rHCTpaU,HeH C06LITHH o6pa60TKY ,' Ha6nro.n;eHHe H BLIBOJJ; .n;aH· 
HLIX, IIOnyqaeMLIX' B XOJJ;e 3KCIICpHMCHTa. 

Kar< yKa3LIBanocL · BLime, miHu,HaTopoM aBTOHOMHOro 

·g 
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UHK.iia -nanR:eT-cn:,.. cnrHan pa.3p.emeiirrn: .perncTPaurtn:, :s:w:.ua
:BaeMhiH· c· ycTpoiicTBa oT6opa nHclJopMau;nn. OH ocYIIJ;eCTBnneT 
YCTaHOBKY B. '~1'~· .. TpHrrepa OKOH'IaHHH · npeo6pa30BaHHH 
TOil. c rrpHXO.IJ.OM B imTeP.clJeiic H3 3BM oqepe.n.Horo HMnynh
ca 'ITeHHH· ''KOLK"ycTaHaBnnBaeTcn B ''1" rpnrrep 3arrncn 
/T3A/ H B :Mannmy noc:i:.maeTCH noTeHIJ;Han· 3anpoca aB-
. TOHOMHOro IJ;HKna_:+:A_AK:. Ja.n.ep)i(aHHhiH Ha 2 .M Kc.e K HMnynhC 
'ITeHHH·''KOLK~yCT_!iHaBnHBaeT B "0" perJICTp a.n.peca HHTep
I}Jeiica /P AH/, a no HMnynLcy 3anncH I!KJRK" TpaHcclJopMH
poBaHHhiii a.n.pec HOMe_pa KaHana c npoMe:m:yTO'IHoro pernc~pa 
nepe.n.aeTcn. B PAM.· O.n.HoBpe'MenHo Ha .. perncTp HoM epa 
Mo.n.ynn naMHTH. /PHM/ 3anocHTCH i<o.n. · "2''. 3a.n.epmaHHhiii 
na. 2 MKCeK n:Mriynhc ·3anncH "KOLK" ycTaHaBnHBaeT · B "1" · 
TPHrrep HHTerpa.Ti:i:.noro. ananH3a· /THA/, . H .·B' MaiiiHHY ·.· . ' ' 

· nocbmaeTCH. noTellu;nan 3anpoca . HHTerpanhHoro -aHaJIH3a 
+AivK. B Te'l.eHne aBToHo~Horo u;nKna a.n.pec H3 PAM R.PHM 
nepe.n.aeTcH B a.n.pecHhiH perncTp naM.HTH MCR H Bhi6npaeTcH. 
2-ii MO.D.YJJh. B 6yclJepHbiH perHCTp naMHTH (MPR) H3 03Y C'IH-. . 

ThiBaeTcn co.n.ep:m:n~10e. nepe.n.anHoro a.n.peca 2-ro Mo.n.y.rin, 
.no6aBnneTc». ''1 ", :H-~oBoe 3Ha'leHne co.n.ep:>KiiMoro_ 3anH:c~>I-
.BaeTcn no -3TOMy.:>Ke· a.n.pecy. . . . 

IlpH el'.fKOCTH Kaii~na /2 24 . - 1/HaKonne,HHe co.n.ep:>KHMO;; 
ro ero 12 CTapUIHX pa3pJI,tioB OC}'IIJ;eCTBnneTCH B MO.D.yne' 
"3". B Te'leHne BToporo aBTOHOMHOro _:U:HKmt. · 3To. nponc-· 
X,O.D.HT .Tor.n.a, Kor.n.a. HMeeTCH 'nepenonHeHHe co.n.ep>KHMOro 
12 · Mna.n.mnx · pa3pH.iioB B.LI6paHHoro KaHana, T .e. ·~:Reno 
·co6hlTHii n= 212, M3 3BM B Te'leHHe ·nepaor.o aBTOHOMHOrO 
:U:HKna. B HHTepclJeiic ~LI,i(aeTCJI HMnynhc nepenonHeHHH +ADI ; 
no KOTOPOMY ycTaHaBnHBaeTCH~·B "1" ~pnrrep nepenonHeHHJI 
Mna.D.I;11HX pa3pH.IJ.OB /TIIM/. Qqepe.n.Hi.IM HMnynLcoM 3anncn 

,''KIRK!' 1MeHB:eTCH, HOMep MO.D.ynn naMHTH co 2-ro Ha· 3- ii 
/B. p:erHCTpe- 'PHM/, ·H.O He MeHHeTCH 3Ha'leHHe a.n.peca· pe 7 

rnc'i'pa PAH.' Bo BpeMJI BTOporo aBTOHOMHOr9 ':u;nKna B :Mo:- . 
.n.yne. 3 OC}'IIJ;eCTBnneTCH. HHTerpaJihHbiH aHaiiu'J· .n.n». CTapWHX _ 

,- .. . ' . . ~ 

pa3p.II.IJ.OB Kanana. · . ·. 
,nn.11 IIOKaHanhHOH • copTHpOBKH cneKTpa COBna.n.eHHH B 

TPA -1001 oT:Be.n.eHo 8K n'leeK.03Y. ~ 3To .n.aeT Bo3M:o:>K:.: 
HOCTh perncTpnpoliaTh cneK}Phi c o6IIJ;HM q~cnoM KaHan~:B, 
paBHhiM 4K npH :eMKOCTH KaHana /2 24 '·- 1/, JIH6o. 8K npH 
eMKOCTH KaHana /2 12 - 1/ .·OcTaBmancH 'laCTh onepaTHBHOH 

J' _•. • . 
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naMHTH. 3BM e!-IKOCThiO 8K HqeeK HCnonb3ye;:CH .D.n!l npo
rpaMM BH3yanhHOrO> npe.IJ.CTaBn(mHH cneKTpOB, .KOHTpOnH, 
BhiBO.IJ.a H npe~BapHTenbHOH o6pa60TKH . .D.aHHhiX B XO.IJ.e 
3KCnepHMeHTa. 

BpeMH. o6pa6oTKH· nerKO Bhi'IHCJIIITb npH pa6oTe atina
paTypbi c YCKOpHTeneM Y-300, ecnH onpe.n.enHTh. MaKCH.;. . 
ManhHyiO. 3arpy3KY '3BM npH HHTerpanhHOM ananH3e. Ilpn
MeM cpe.IJ.Hee MepTBOe BpeMH. KO~HPOB~HKa· CJ\- 2S. Tk·paB
HhiM, 140 M.KCeK, MepTBOe BpeMH YCTpOHCTBa OT6opa HH-

. ·clJop:Ma:o;liH .n.nn 8 OKOH ·1~ - 40 M.KCeK, BpeMH perHCTpa:o;HH 
· co6biTHn B TP A npn · eMKOCTH KaHana /2 24 · - 1/ T P ·:. 

20 MKCeK. TaKHM o6pa3oM, 1!,=-' Tk + 10 + T = 200 MKCek. 
Ecnn perncTpa:u;liH · co6LITHii. rrponcxo.n.nT P.B Te'leHne T Y = · 
3000 MKCeK npH nepHO.D.e MaHHnynHIJ;HH 4000 MKCeK; 
TO 'IHCno C06biTHll, . 3aperHCTpHpOBaHHhiX 3a 1 nepno.n.;· 
paBiio: n = T y I TI, =15. Co6cTneHHoe BpeMH perncTpa:u;nn B 
3BM C06biTHH 1-pn=rp.•n' ='= 20 MKCeK.15 = 300 .MK~eK, 

300·100 . 
---:--:-- =7;5 .% MamHHHoro BpeMeHH. OcTaBmnecn 92,50/o 4000 .. . . . 

T.e • 

HCnOnh3YIDTCH .D.nH BbiiiOJIIIeHHH nporpaMr.f npe.n.BapH"I:_enhHOH 
06pa60TKH, BhiBO.D.a, KOHTpOnH H BHJyanbHOrO npe.IJ.CTaBne-
HHH .D.aHHhiX.· . -· .·• _:; ... · 

4. HcnMmauu·e annapamypbl 8 ¢u3ut.teciwM 3KcnepuMenme 
r~, 

,nnn HCfihiTaHHH annapaTyphl 6biJIH H3Mep~Hhl cneKTPhi 
. yy - COBna.iJ:eHHH, KOTOpbie o6pa3yiOTCH npH pa'nuoaKTHBHOM 
pacna.n.e n.n.pa HTTep6nn 169 Yb. CxeMa pacna,il:a npe.n.cTaB: 
neHa Ha pRe. 5. · . 

PerncTpau;HH yy- cneKTpoB ocy~:o;ecTBnHnacb .D.Byxnapa
MeTpOBhiM. aHanrt3aTopoM B pe:>KHMe 8 i. S12 i<aHanoB; 
Pe3yn~>TaThl 3KcrrepnMenTa npe.n.cTanne~hi Iia pnc. 6. B Bepx-

'U ' •• ) ..... - • '. ' ~ 

.Hen qacTH · .3Toro pncyHKa npHBe.n.eH .n.nn·· cpaBHeHHH TaK:>Ke 
. o.n.Iio:MepHhiii ·e:ne:K-Tp. y -nyqeii ».n.pa 169Yb. B. cooTBeTCTBHH 
co ' cxeMoii -pacna.n.a ·16't. Yb ·B cneKTpax yy - coBna.n.eHHii 
Bhl.IJ.enHIOTCH BCe Te nep.eXO.D.bi~ KOTOpbie no BpeMeHH :>KH3HH 

· YPOBHeii: .D.On:>KHhi .D.aBaTb cneKTpbi COOTBeTCTBYIO~HX y -nn
Hiiii, . HanpHMep, CHnhHhie KacKa.D.Hhie nepexo.n.hl 109,78 -
197.,97 :K38 n.l30,7 - 177,24 K38 aim cmi.6hre KacKa.D.H.i.Ie 
nepexo.n.LI·109,78- 261 K38. 

< II 
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Puc. 5. CxeMa pacna~a 

H~pa 169 Yb /71, 

... 
!: 

' 5l 
L72 91 /_ :;: .,.-----.. -

~ ~' ~:;~ -o-.-~ ...... 
379.31 "' ...... 

--s-.. S.:~ !!! 

~-eE--3]6 I 

316.19 

__ .., 

1JUS 

118.20 

... .. 
U2 "' . i ll I 

1:Tm100 (stabll) 

169yb (30.6d.l 
70 99 

E. C. 
.w1(rf. 

712' -

9/2" 12 x 1o·10 

-r.o-1. 

'1/T, - ux1o·8 

•20'1. 

712' u. 10"7 

112' 2.9 • 10-10 

sn• 6.2 • 10"11 

312' 3.7 x 1o·9 

112' 

I" 'r V2•' 

BpeMeHHOe pa3pe-WeHHe COCTaBJIJIJIO B 3THX H3MepeHHJIX 
OKOJIO 20 HCeK, 'l{TO IT03BOJIHJIO npH 60JibWOH 3arpy3Ke 
~eTeKTOpOB /OKOJIO 10 4 CeK -l C06b1THH/ HMeTb OTHOCH· 
TeJibHO He60JibWOe 'l{HCJIO CJiy'l{aHHhiX COBITa~eHHH. 

5. 3aKAto'leHue 

Pa3pa6oTaHHaJI-.annapaTypa. Mo:>KeT 6b1Tb ucnoJib3oBaHa 
6e3 KaKHx-nu6o c'fmec.Y.aeHHbiX H3MeHeHHii ~mi npoae~eHHJI 

. - ,_ . - ~ l'lE ; 
MHOronapaMeTpOBbiX 3KCITepHMeHTOB THITa H3MepeHHR-1X E • . - - . . l'lX 
AxTr H T.~. 3KcnnyaTaU:HH annapaTypbi B TeqeaHe ro~a 

· noKa3a,Jia ycTOH'l{HBYIO H Ha~e:>Kayro ee pa6oTy. · · 
_,_ 

PHc. 6. ~~yxMepHbiH c~eKTP ~Y -co:Qna~eHHH, H3MepeHHblii ~
npH pa~HoaKTHBHOM pacna~e H~pa 169 Yb. ~ · . · _ - , 

12. 

JCO ~_:_--r_:_:_:-----r::::-:~--:r--;--~ 
197.97 

109.78 lOU keV 
200 177.24 , 

' 
SINGlE SPECTRUM 

130.7 

100 - ·.115.2:. •• 

93.60 • • •• • • • 

-..A.i 'N ".__j \..,..: . 
261.0 

r-·• - ~ I • 
·~ 

COINC. WITH 5· 93_60 keV 

. 
': :; :: r- .• . I 

0 ~ 1W' -z'...., ·.....;'ns .., .-e 

15 
COINC. WITH f109.78 keV 

10 
~-

-\ />, _j: :. 
~"--'._,, • • t..,.l • r-:• . ...____ •. • :\ 

.A 

COINC. WITH f 118.2 keV 

• ·~ . I z ' ., l ' .. 
~ . : :. ': - ; . ;: ~ ·~ -n 0 ="!: 1""-f• , , ;.,.... b....Aohr· p t!:sn ....... 

·0: 

"' 11-

~ 
z 
:::> 

20 

8 10 ... 
2 

25 

25 

I 

.1'·-t..._;_i: J\ 

. .· 
j\_;: 

.J}A 

" -.;~ 

~ -

" A 

A. r. 

~ , '· 
'· .. ,. 

o,.._·~~ ~~' 
100 200 300 

CHANNEl 

COINC. WITH "( 130.7 keV 

r·· ... 
COINC. WITH '( 177.24 keV 

r-•• 

CO INC. WITH f 197.97 keV 

r-·• 
-"" 

CO INC. WITH '( 261.0 keV 

COINC. WITH t 307.7 keV 

4 

400 500 
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ABTOPLI BLipa~aiOT 6naro.D:apHOCTL aKa.D:CMHKY r .H,<I>nc
poay 3a no.D:.riep)KKY :noii paGoTLI, K.r .KayHy n c~>.CTapn . . 
3a nocTaHOBKY 3a.D:a~m. 

· ABTOpLI oqeHL 6naro.D:apHLI A.H.KannHnny,.K.AH.D:epTy 
H <I>.ra6pnenro 3a caoeapeMeHHoe H3roToarieii~e .n·:Hana
)KHBaHHe ncnonL3yeMLIX B .D:aHHOii pa6oTe npe.D:ycnnnieneii, 
CllCKTpOMeTpH'ICCKHX ycHnHTeneii H . 6LICTpLIX BpeMCHHbiX 
TpaKTOB. 
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HeT ·JI.t· ·npo6eJios s· Bameii ·6H6JIHoTel<e? 

Bbl hloliceTe • no~yt011'b no no'ITe. nepe'IHcJieHHhte . HHJKe KHHrH 

13-3700 

,Lt-3893 

P1-3971 

,lt1·6349 

,Lt-6465 

MaTepHanlol CHMn03HyMa no HAHO• 
CeKYH.IXHOi JIJXepHOi 3neKTpOHHKe. 
JJ;y6Ha, 1967. 

. Coo6111eHaJI. y•ui~TaHJCois MelK.!lyHa· 
· PO.IIHOro CHMn03HyMa no CTPYKType 

.. ~ ~.zxpa. ,lly6Ha; · 1968. :. · 

x· HyxnoHw· ~a mioHw. Muepaanw 
. ·1. MelK.IXYHAPO.IXHOro· COBeiiiAHH.I no 

HYKnOH•HyiCnOHHWM H nHOH·HYKnOH•
Hw"M· B3aHMo.zxeiC.TBHliM.. ,lly15Ha,. 
1968: ' . . 
. ~-'.. ':. ·-
BeJCTOpHwe Me30HW H 311eJCTpo· 
MArHHTHWe BJAHMO.IXeilCTBB.I. ,lly6• 
Ha; 1969. 

. .zio·~HMeTpH.I H~ny'leHHil H 4!H3HKA 
3AIIIHTW YCICOpHTenei 3Ap.llKeHHWX 
'IACTHU. ,lly6Ha, 1969. 

JleKUHH no . HelTpOHHOit 4!H3HKe. 
JietHllll WKona, AnywTa, 1969. 

MelK.zxy8apo.zxHu KoH4lepeHUHll no 
annapayype 'a 4!H3HKe BWCOKHX 
JHeprait:··· ,lly6ua; . 1971. 2. TOMa. 

Tpy.zxw . MelK.IIYHapo.zxHoro CHMno· 
JHYMA no 4!HJHKe BbiCOKHX JHeprHA • 
.!J:peJ.zxeu; 1971. • .. · • · 

liuuapuble peaxuua a.zxpouoa npH Bbi· 
COKHX JHeprHIIX. ,lly6Ha, 1971. 

Tpy.ztbl VI MelK.zxyuapo.zxuoro CHMno· 
JHyMa no 'll.llepHoii· JneKTpOHHKe • 
.Bapwaaa, 1971. · 

Tpy.zxw MelK.IIYHapO.IIHoro CHMno· 
JHyMa no BOnpoCaM ABTOMaTHJaUHH 
o6pa60TKH' .llaHHLIX C nyJWPLKOBLIX 
H HCKpOBLIX KaMep, ,lly6Ha, 1971. 

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.'t_4 K. 

772 CTp. 1· p .. 69 K. 

··-

.768 CTp. 7 p. 60 K. 

372 CTp. -3 p: 67 K. 
. ' - . .. 

564 CTp. 6 p. 14 K. 

Tpy.zxw IV MelK.IIYHapO.IIHOii KoH4!e· ~ ' 670 CTp. 
peHUHH no 4!HJHKe BbiCOKHX JHeprHii 

6 p. 95 K. 

H CTpyKType JIJXpa. ,lly6ua, 1971. • 

MelK.IIYHapo.zxuaJI wKona no cTpyxTy· 
pe llitpa. AnywT~, 1972. · 

525 CTp. 5 p. 85 K. 

·. 


