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38lllHTa ,n;RccepTaUHH COCTOHTCS! " " I97J r. 

B " 11 qacoB Ha sace,n;a.:I:1tH OO'I>e,n;HHCHHoro Yqeuoro coBem 
naOopaTOPHH HeltTpOHHOtt ¢H3~KH H naoopaTOpHH si,n;epHHX peaKuHtt 
OO'I>e,l!;HHBHHOro HHCTHTyTa i!,1!;8pHllX HCCJl8,l!;OBaHHll /r.lyOHa/ B 
KOH¢epeau-3ane naoopaTopmt HettTpOHHOll 1H3HKH. 

C ,n;1,1ccepTauneK MOXHO 03HaKOMHTI,C/I B dHdJIHOTeKe OHHH. 

0T3HBH H 38.M:eqaHHS! npOCIDI uanpaBJIS!TI, no aApecy: 
r.nyoua, ldOCKOBCKOlt oOnaCTH, OOM,l!;HHemrutt HHCTHTYT 
si,n;epHllX HCCJI8,l!;OBa.HHlt. YqeHOMY cexpeTapD 00'1>8,l!;HHeHHOro 
YqeHoro COBeTa nHP H Jll!P. 
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~H8Hq8CKll8 8KCil8pHM8HTN, npOBO;llHMN8 B Aa6opaTOpHH 

aettTpOHHOtt WH8HKH 06~8;llHH8HHOro HHCTHTyTa H;llepHNX HCCil8;llOB8HHtt, 

CBH88HN C perncTpaw,e.ltcneKTPOB H8ttTpOHOB MeTO;llOM Bp8M8HH nponeTa, 

~nH ;ll8T8KTHpOBaHHH HettTpOHOB B mHpOKOM ;llHana30He 3HaqeH~n 3HeprHn 

OT M8;llil8HHNX HettTpOHOB ;llO aettTpOHOB C aaaprnett ~IO MaB BO 

MHOrHX 8KCil8pHM8HT8X npHU8HHDTCH ;ll8T8KTOpN Ha OCHOB8 opraHH

qecKHX CW,HTHililHTOpOB, KPHCTannHqucKHX H EH;llKOCTHNX. TaKH8 

;ll8T8KTOPN 06.na;naDT xopomnu Bp8M8HHNM paapemeHH8M H .BNCOKO.lt 

8(pql8KTHBIJOCTI,D perldcTpanirn H8.ltTpOHOB, HO npn STOM OHH HMBDT 

T8Hllt8 xopowyn aqxlleKT!dBHOCTI, perHCTp8Ullld rauua-ldanyqeHHH, 

Koropoe npncyrcrayer n nn,ne cyll!8CTB8HHOro q>oHa B 

nauepHT8IlI,HNX IlBBHilI,OHBX HMilYilI>CHOro 6NCTporo peaKTOpa HEP, 
conyTCTByeT nyqKaM peaKTOpa, 8 T8Kllt8 B08HHK88T B peaynr.TBT8 

B38HMO;ll8ttCTBHH HettrpOHOB C B8ll!8CTBOM MHW8Hett. TaKHM o0pa30M, 

BO MHornx 8KCil8pHM8HT8X npH ;ll8T8KTHJJOB8HHH H8ttTpOHOB opraHH

qecHHM!d CWIHTHililHTOpBUH B03HHKB8T npo6neua perHCTpa~HH HettTpo

HOB B npncyTCTBHH cHnr.noro 1oaa rauua-0anyqeHHH. Eonr,wott (J)oH 

rauua-uanyqeHHH yaenHqHB88T aarpyaHy no BXO;ll8M 8Il8HTpOHHOtt 

annapaTypN H yxy;nmaeT pa6oqHe xap8HT8pHCTHHH _HettTpOHHNX 

;ll8T8HTOpoa, HX BP8M8HH06 H 8UllJIHTY;llH08 paapemeHH6. Kpoue Toro, 

;llJIH nonyqemrn 6onee TO'IHNX pe_aynI>TaTOB H806XO,llHMO YB8IlH1111B8Tr. 

apeMH 8KcnepHM8HTa. B H8CTOHlll86 apeuH pa8BHB8DTCH cnoco6N 

perncTp8Ul'IH HettTpOHOB npn 6onr,wou qlOH6 rauwa-HBBHTOB, 1(0TOPN6 

ncnonr,aynT paa;neneaHe aettTponon H rauua-KBBHTOB no qiopue 

CW,HTHililHW,OHHNX HMnynr.coB. Tauoe p88;ll8Il6HH8 B08MOXHO Ha 

OCHOB8 BJJ8118HHNX paam1qutt CWIHU1IlilHWIOHHNX m.rnynr.COB OT THllte-

IlNX H nerHHX 'IBCTH~, qTo, HanpHuep, Ha6nn.naeTCH ;llilH 6onr.WHHCTB8 

opran1qecKHX CWIBTHililHTOPOB. 
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B AHCcepraUHH npeACTaBJieHLI pe3yJibTaTLI paOor rio HCCJieAO

BaHHD H pa3paOOTKe HellTpOHHhlX AeTeKTOpOB C pa3AeJieHHeM HellT

pOHOB u rru.wa-KaaHTOB no 1opue CUHHTHJIJIHUHOHHLIX HMnyJibCOB, a 

TaKl!te no pa3paOOTKe 3JieKTpOHHOll annaparypu AJIH HellrpOHHllX H3-

MepeHHll. PaOOTLI 11 , 2, 4- 91 aunOJIHeHU aBTOpOM a 1963-1972 r.r. 

B OTAeJie paAH03JieKTpOHHKH IlaOoparopHH HellTpOHHOll ~li3HKH OU.HU 

H OTpaxanT OCHOBHOe COAepxaHHe ~HccepTaUHH. 

B rAaae I AaH oOsop 3JieKTpOHHUX cnocoOOB pa3AeJie-

HHH HellTpOHOB H ra.wa-KBaHTOB no ~OpMe CUHHTHJIAHUHOHHllX 

HMnyJibCOB B opraHHqecHHX Cql!HTHJ!JlflTOpax Ha OCHOBe onyOJIHHOBBHHUX 

paCiOT. 

Oco6eHHOCTb 60JibWHHCTBa opraanqeCHHX Cq!!HTHJIJiflTOpOB 

COCTOHT B TOM, qTo ;D.Jlfl HHX Cql!HTHJIJ!flqll·oaaul! HMnyJII,C MOJ!t8T OUTl, 

npe;o.cTaBJieH B an;o.e cyiuu oucrpon,ocaoBaol! no ·co;o.eJ)lltaHHID aapH;o.a, 

KO!JITOH6HTLI H HeCHOJ!l,HHX !J8,IIJl8HHUX, H3 HOTOpux O;D.Ha flBJ!fl6TCfl 

npeoona;o.aro~eH. ~HCKPHMHHaW'JH no qiopMe CUHHTHJIJIHJ:tllOHHLIX HMnyJibCOB 

3JIOKTpOHHUMH cnoco6aMH ,~~H) B opraanqecKHX Cltl!HTHJ!JlflTOpax 

OCHOBLIBaeTCfl Ha pa3JIHqHOM OTHOCHT6JibHOM CO;D.6p)K8HHH 38pH;D.a 

B OLICTpOH H M8;D.Jl6HHLIX HOMnOH6HT8X CIUIHTllJIJiflltl!l! OT Tfll!t6JILIX 

H nerKHX qacTHUo A~H B03MOl!tH8 B illHPOKOM ;o.nanaaoue aaeprnl! 

Hel!TpOHOB: OT MeAAeHHhlX, perHcTpHpyeMI,IX no peaKUHHM 
10 B( n, rfi..) 11 

6 li ( 12,~) , conpoBOlK,llall~MCfl BLIJieTOM 

MeraBOJ!bTHhlX aapfll!t6HHLIX qacTHU, y;o.oOHUX ;D.Jlfl .perHCTpau1rn, ;o.o 

OhlCTphlX Hel!TpOHOB (c 8Heprnell En > 0 ,5 rJaa) npH Hcnon1,ao

B8Hllll ynpyroro pacceftHHfl_ H6l!TpOHOB Ha ao;o.opo;o.e, qTo n03BOJIHeT 

perHCTpllpOBaTI, npOTOHLI OT;D,aqH. 
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ToKOBHe H~nyn1,cu c BUXOAa ~01:oyuHoimTe_All ( q,fil') npeoOpaayDTCH 

C nOMO~l,I) ~~H T8HHM oOpaaou, qTo ;D.Jlfl HMriyn1,c9B, COOTB8TCTBYID~liX 

O;D.HOMY ll TOMY lite 3HaqaHHD aaeprHH, TepHeMOI! B CIUIHTHJIJiflTOp8 

H8l!TpOH8Mll H raUM8-HB8HT8Mll, Ha BliXO;D.8 ycTpOl!CTB8 -n,3'- pa3;D.6-

Jl8HHH.p8rllCTpHpyDTCH ABS rpynnu pasaux no ;D.JIHT8JibHOCTH llJIH 

aMnJlllTy;o.e HMITYJibCOB (;a.Ba annapaTypHLIX IlHHa). KaqacTBO 

1t,t'- pa3;D.8JI8HHH B OCHOBHOM xapaKT8pll8Y6TCH: H08ipq!HIUl6HTOM Ha

qecTBa f'1 = A/(1'; + I;) 1 r;o.e Ll - paCCTOHHH6 M6l!t;D.Y HeJ:iTpOH

HliM ll raMMB-nHKal,lll I a tf: H rJ;__ - HX illlip1rna Ha nonyBhlCOTe; 

CTeneHbll no;o.aBJieHHH raMM8-HBaHTOB HJIH H08q>q!HIU18HTOM OTOopa; 

aaepreTnqecKHM ;o.nanaaoHOM pa3;D.8Jlfl8MUX qacTHU ll T.;o.. C TOqKH 

3p8HHH KaqecTBa· l'Z,f' - pa3;D.8Jl8HliH B 0030pe paCCMOTp8HLI 

nyqwne COBpeMeHHhle CIU!HTHJIJ!flTOphl: KpHCT8JIJIU CTHJibOetta, l!tH;D.Hli8 

CIU!HTHJIJiflTOpLI (lKC) THna N£-2I3, N£-2I8, NE-224, NE-228, 

NE -32lA ( ¥MWWZ OUU'tf'"U-UJ, C.B~ ltd ) , ,(l -359, 

KL-369 ( K,ocli,- ltgld la8trtai-0 ~ ) , nnacTMaccoBNe 

CIUIHTHJIJIHTOpU THna N£ -103, /IE -150 H T.;o.. llpHBO;D.flTCH HX 

cpaBHHT6JlbBUe xapaRTepncTHHH. 

;:)JI8KTpOHHli6 CX6MLI h,f ... pa3~eAeHlrn 1maccHqili!UHPOB8HLI, B OTJ!l1qHe 
- -. /IO II/ 

oT paaee npe;o.nor.te1rnon 1macc11qi~rnauJ,1i1 ' , no cnocoOau 11cno111,-

aoaaHHH pa3JIJ,lqJ,lj:i B qiOpMe CUliHTliJIJif!Uli!OHHliX li!Mnyn1,coa. 

Onpe;o.eneHU ;!I.Be rpynnu, K KOTOpliM CBO;D.HTCH MHOro

oOpaaua ueTo;o,uqecKHX peweaHR B aTOJ:i oOnacTn: cnoco6 apeueaaux 

OTM8TOK H cnocoO a.JpH;o.oBciro cpaatteHnH. )lJIH nepBoR rpynnN 

xapaKT8PHO 11cnOJib80B8Hli!8 ;D.BOttHoro ;o.nqiqiepeHIUIPOB8Hlifi H HOHBepTH

pOBSHHH Bp8M8HH H8 pacTaHHH B aMnJIHTy;o.y. Ko BTOpOJ:i rpynne -, 

OTHOCli!TCfl 38pfl;D.OB08 cp8BH8BH8 KOMllOH8HT C TIOMOJlll,~ naCCli!BHNX 
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l,f BKTHBHUX qeTupexnOJIDCHHKOB, HeJIHHellHUX pezHMOB p3Y I 

OCUlfJIJIOrpa~a, pezHua AByxuepHoro aaanHaa. AHaJIHS noKaaan, qTo 

cnoco6 BpeueHHllX OTM6TOK A88T B03MOXHOCTL nonyqaTL 6onee 

WHpOKHll aueproTHqecKHll AHanaaoH paaAeJmeuux qacTHU H 60JILWYID 

AOilYCTl'IMYID cqeTHyD aarpyBKY ~ 8.104 HMil/C8K IlO CpaBHeHHD 

c ~ 104 HMn/ceK AJifl cnoco6a aapHAOBOrO cpaBHeHHH. IlpeHMy

uteCTBO cnoco6a sapHAOBOrO cpaBHeHHfl npOHBJUleTCfl B HH3K08Hepre

THqecKOlt 06JIBCTH paaAeJitteuux qacTHU ( Ell,= 50 KSB ¼ 300 K8B), 

a aiMJeHTHBHO~ 11.,r-pa3,11eJieHHe' AOCTHraeTCfl C IlOMOUlLID 60Jiee 

npOCTOtt H HBA6l!HOtt annapaTypu. 

Bo BTopott rnaBe OilHCUBaeTCfl HOBOe npHMOHeHHe pauua 

ABYXMepaoro BH8JIH38 AJifl ueneil -l'Z,-;J' -pa3AeJieHHfl /I, 2/. 

liCilOJih30B8HHe POEHM8 ABYXMepaoro aHBJIHSa MHOrOHBHBJihHOrO BHBJIH-

38TOpa Il03BOJIHOT BllilOJIHflTL -YZ,f' -pa3A8JI8Hlie HenaepeACTBOHHO 

B Il8LlflTH 8H8JIH38TOpa H cyuteCTBOHHO CHH3nh nopor fl,f'- paaAeJieHHH. 

AJifl 3TOro paapaOOTBHB annapaTypa C HCnOJih30BaHHeM aunnHTYAHoro 

8H8Jil'.l3aTopa AH-4096-2, B KOTOpott OCHOBHUM 6JIOHOM HBJUIOTCH OJIOH 

BUAeJieHHfl HOMnoaeaT (BBK). BBK BUpa6aTuBaeT curaan c aunnuTy-

AOll, nponopuHOHBJILHOtt qacTH aapHAa, COA6Jlllt8utellcH B 6UCTpOtt 

KOMilOHOHTe TOHOBOro HMilYJILCa Ha BllXOAB. p3Y (6.K.), l'I Cl'lrHaJI, 

aMilJil'ITYAa HOTOporo nponopWfOH8JILHa cyuuapHOLIY aapHAY TOHOBOro 

l'IMnyJILCa Ha BllXOAB 1!3Y (c.a.). CHrHanll 6.H. H c.a. IlOCTynaDT 

Ha TOKOBUe BXOAU AByx OJIOKOB 8MnHHTYAHOro npeo6pa30B8HHH aHanH-

38TOpa ( X H /j ) . 3apH,IIOBOe cpaBH8HH8 ocyutBCTBJUIBTCH HenoopeA

CTBBHHO. B naMHTH 8H8JIH38TOpa I H CHrHaJIU OT HBilTpOHOB H ra1u,a

HB8HTOB perHcTpHpyIDTCH P83A8JILHO B flqellKaX naMflTH, JI8l!8UOIX 

Ha ABYX npHMUX JIHHHflX B IlHOCHOCTH YX (no OCH it:- - qucno 

BMnyJILCOB) • 
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Paapa60T8HO H l'JCCJI8AOB8HO TPH B8pl'.18HT8 cxeu BBK, HOTopue 

OTJIHqamTcH cnocodaMH nonyqeaHH curaana 6.H. HS ABYXIlOJIHpHoro 

CHrHaJia, o6paaoBaBwerocfl nocne AHiW/epeHUHPOB8HHfl aHOAHOro 

CHrHaJia RC - uenLD. HaH60JI8e HH3RHH BHepreTHqecKHll nopor 

p83A6JI6HHH HellTpOHOB H raMM8-HB8HTOB ( EQ ~ I0 mm) nonyqeH 

co cxeuott BBK, ucnon»ayDutell peaoHaHcH~ll HOHTYP /I/. AnnapaTypa 

6UJia npl'IM8H8Ha AJifl MCCJI8AOB8HHH ,x,3Y (~SY-82, ~SY-52, ~SY-13, 

56AVP ) , AJifl HCCJIQAOBBHHfl CBOHCTB pa3A6JI8HHfl HBitTPOHOB H 

raMM8-HB8HTOB HpHCTBJIJIBMH CTMJIL6eaa H XHAKHMH CUlfHTHJIJiflTOpaMH 

npH 6onee HH3HHX aHeprHflX p83A8Jlfl6MUX qacTHU, 8 T8Hl!8 npH 

paapadoTKe TeXHOJIOrHl'I uaroTOBJieHHfl EHAKOrO CUlfHTHJIJlflTOpa AJifl 

perHCTPBUHH L18AJI8HHUX aeltTpOHOB,H8 ycTynaDutero no HaqecTBY 
/(,21 • 

Ne -32lA (aaanora NE -32IA). B peayJII,T8T8 HcnuTaHHlt 6UJI 

Bll6paH P3Y THna ~SY-82. ~JIH OTeqecTBBHHUX HpHcTBJIJIOB CTHJIL-

6eua pasnuqaoro pasuepa uccJieAOBaaa noporoBaH o6nacTL -n,-;r -
paaAeJieHHH, HBqffHBfl c alleprHII Er :::::- 30 HBB. ,/lJifl 8H8JIOra 

NE - 32IA nonyqee M = 0,8 -t 0,9 121 (o6JiaCTL o<. - nHHB 

peaHUHH 10 B (n,~J ,,ii ), qTo ee ycTynaeT nyqw14y sapy6exeuw 

peayJILT8Taw. BuJIO npoBBAOHO f8HS8 l'ICCJI6AOB8HH8 eeMTpOHHUX 

A6T6HTOPOB ea OOHOBe IC paaJIHqaoro o6~eua ( 11"' ), ABHHlle 

CB8A6Hll B T86JIHUYo YAOBJ16TBOpHT8JlhHUe peayJILTBTll (M = 1,0 ¼ 0,6) 

nonyqeeu c KOHTelleepaMl'I ,lJ.JIH IC UHJIHHAPH1{8CHOH ipopMU c 71'" = 14 CMS 

(pa~oqeJt IlJIOutaALD -:5 = 12,5 c1i) H V""= 150 cw3 
( ::S = 50 Cli), 

l'I HOHTeffeepou, H.-ieDutHM 4Jop1,1y yceqeaaoro ~oeyca c V- = 350 cws 

( ~ = 130 cu2). 
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TpeTLH rJiaBa IlOOBH~8H8 paapa60TH8 H HOllliTBHHHM O'AHOro 

H3 B8pH8HTOB OX8Mbl 38PH'AOBOrO opaBH8HHH ('AHOHpllMHH8TOpa 

ipop1.1bl ~~) I 3 I. HeoMOTPH Ha nee npeID1y~~oTna HononLsoBaHHH 

pei1mua 'ABYXM8pHOro 8H8JIH88, T_O, llTO 'Anfi era ooy~eoUJI8HHH 

Tpe6yeTOH !.IHOrOH8H8JILH!dl 8MilJIHTY'AHblil 8B8JIH88TOP HJIH 'A8lit8 

6onee 'AO po roe !.IHOrOM8PH06 yoTpottoTBO, HBJIH8TOH H ero B8'AOOT8T

HOM. Kpo1.1e _Toro, Il0'A06Hli18 888JIH8HPYJOIIUJ8 yoTpOilOTB8 J,f!J8IOT 

60JILlliH8 !.18PTBbl8 Bp8!.18H8 H orpaHHllHBBIOT 'A8T8HTOpHyIO aarpy8Hy. 

Il03TO!.IY 'AJIH !.IHOrHX 3HOnepHM6HTOB Tpe6yeTOH annapaTypa O _OT'A8JIL

HOl! Oil6W,BJILHOl! OX8MOl! ·fl,;f'- p83'A8JI8Hl1Ho CX8!.IB n~ /4/ ~BJIHBTOH 

OOHOBHbl!.I yaJIO!.I paapatiOTBHHblX HellTpOHHblX 'A8T8HTOpOB O 41.,( -
p88'A8JI8Hll8M. OHa BblilOJIHeHa. HB noJiynpOBO'AHHHOBblX 3JI8M8HTBX -

TpBH8HOTOpax THna rr-313 H I'T-311, 'AllO'ABX ~IS. 

IlpHBO'AHTOH xapaxTepHOTHKH nP,nonyqeHHble.c IlOMO~L~ pa,D;HOB.KTHB

HblX llOTOllHHHOB: ti- - 110TOllHHH8 {ciieoL. 80T80TB88HblX H80TOilOB 

ypaaaJ o aeeprr,iel! tJ.... - qaoTH~ ~ =-4,5 Man,. a TBHllte 
D fJ1 f>. 60 />_ ro+Be, l,d. w. J.lJIH Hpl!OTBJIJIOB OTHJIL6eHa noJiyt1e80: OT8Il8HL 

Il0)18BJI8HllH raMM8-HBB8TOB. ~ 108 npH 3~8HTHBHOOTH perHoTpaw,H 

o<. - qao~H~,6JIH8HOll H 100%, 3Hepr8Tllll80Hllti nopor d:.,f .- p88'A8JI8-

HHH £~:::. 300 HSB, saepreTHll80Hlll! 'AHBil880H pa8)18JIH8UblX ll80TH~ 

= 40 / 4/. B OJiyqae !C OT8Il8HL IlO'ABBJI88HH ra1.1ua-HBBHTOB 

6blJI8 88 116888 .108 , a n~Tepll aqxlleHTllBHOOTll perHOTPBWl,ll M8)1JI8HHblX 

88~~-poeoB, noJiyqaaMblX 8BM8)1JI88H8M HellTpOHOB OT Po+ Be o 

IlOMO~LIO OJIOH napaipnea, 88 npeBblW8JIH IO%, H8H STO OJI8)10B8JIO 118 

HB'AMH~Bolt pa8HOOTH / 5/. HonblTBH~H ]Ji'iJ noHa8aJIH, t1TO oxeua uoz;T 

yonem8o Ilpll!.18HHTLOH HBH 'Anfi 3~8HTHB80ro p88'A8JI88HH 6blOTpblX 

88l1TpOHOB, perHoTpHpyeMblX no npOTOH8U OT)l8llll H raMMB-<.[>oea, TaK 
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H 'AJIH 3~8HTHB80ro p88'A8JI88HH M8'AJI88Hb1X 88l1Tp080B, perHoTpH

pyeublX B lKC B PEl8YJILT8T8 p88HW,H 
10 B(n,,1..)?,i , H 

. . rauua-<.[>oaa. 

B IY rJI8B6_0Illl088bl Oil6KTpOM8TPHll80HH8 noJiynpOBO'A8HHOBbl8 6JIOHH, 

paapa60T888bl6 'AJIH 88l1Tp088bl~ HBM8p8~Hl1 / 6~8/, HOTOpble mHpOHO 

HOOOJIL8YIOTOH, H8'1WH8H O 1963 rO'A8 B JIN' OHHH, a T8HllC8 B 

'APYrifX opraHH88W,HX, BO !.180rHX !pH8Hl{60HllX 3HOil8pllM8HT8X. 

3TH 6JIOHH BXO'AHT B OT8H'A8PTH80B8HHYBl 11Jlll88fiHY11 6JIOHOB, O'AHY 

1!8 nepBblX B CCCP, HOTOpaH 6blJI8 paapa6oT8H8 ,HOJIJI8HTHBOM 

OOTPY'AHHHOB OT'A8JI8 P8'All03'JI8HTpOHllHH nli~ 'AJIH HOMilJI8HTOB8HllH 

. Oil8HTpOM6TpOB 11 'APYrOlt perllOTpHpyio~el! annapaTypbl B88!.18H npHue

HHBmeltoH pa888 JI8MilOBOlt. AnnapaTypa Bblll0~HH8TOH B THilOBOl! 'AJIH 

011HH OTOfiHe, llTO Il08BOJIH6T HBM8HHTL 6JI~H~OX6MY 3HOnepHM8HTB 

no uepe H8'A06HOOTH. IlpHBO'AHTOH npHHW,OH8JIL8bl8 OX6Mbl H,T6XHH

l{80KH8 xapaHT8PHOTHKH OJI8'A]IOIIUJX 6JIOKOB: 8MHTT6p8oro Il0BTOpH

T6JIH O BblOOKHM BXO'ABblll oonpOTHBJI8HH8M ( RC" 3:, 100 HOM); 

3MHTT6p8oro IlOBTOPHT6JIH 'AJIH p83ll8~88HH B HOpnyoe CW,8THJIJIH

W,OH80ro Cll8TllHH8; U80rOHB88JILHOro JIHH8l18oro oyuuaTopa 

(MO'Alll])HH8W,H Q 8 H 4 BXO'ABMH) MHHpooeHY8'A80rO 'AH8Il880Ha; 

6blOTporo 8MllmlTY'AHOrO 'AHOHPHMH88TOpa 'AJlfl BXO'A!lblX HMilYJILOOB 

'AJIHT8JIL800TLHl tu ~ 0, I + 0 ,5 !.IKC8H, O J{HBil8808011. BXO'AHHX 
_::, - ' . ' ' 

8!.IIlJIHTY'A 0,4+ IOB (peryJIHpOBH8 noporoB OTYil88HMH ll8p88 O,IB) -

H 14BHOH!.18JIL8bl!.I .IJBPTBblM BP8M888!J I,5 IIHCBH; 148'AJI8880ro 'AH!p!p8P88-

~HBJIL80ro 'AHOHPHMHHaTopa / 9/ 'AJIH BXOJtHblX HMilYJILOOB .o 

Cu 2::: 0,2 + IO MHceH, 'AHa~a~o8oM nxo,1teux aunJIHTY'A_0,5 +.IOn 

HO YHQPOll~H8blM C06CTB68HHM uepTBblM npeM8ff8M (MaRCll!.18JID80~ 
., ; • ¥ 

!.18pTB08 BP8MH "' 3,5 MH08H). Y8Jibl paapa60T888bl~, 6JIOH0B npOOTbl . 
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B aacTpottKe H H8A8EBbl B pa60T8. 8TO o6ycnoBHnO HX mHpOK08 

HcnonD30B8BH8 B'ApyrHX CX8MBX,B TOM qncne norHqeCKHX: B 

HBTerpanDBblX AHCKPHMHBBTOpax, CX8M8X COBil8A8BHtt MHKpOC8KYBABOrO 

AHanaaoaa (cxeua ABOttBblX COBilBA8HHit, cxeua qeTB8pBblX COBTIBA8BHtt) H 

AP• 

B TIHTOtt rnaBB 'AHCC8pTBUl'JH-- npHBOAHTCH npHM8pbl npHM8B8BHH 

paapaelOTBHBblX aettTpOHBblX ;zt8T8KTOpOB C n.,;r-- pa3A8R8BH8M B Jim> 

ARH HayqeaHH peaKUl'ltt A8R8HHH. IlpH TIOHCK6 CilOHT8HBO-A8nH~8roca 

H80!.l8pa t!J6mu B p88KUl'JH P8AH8Ul'JOHHOrO 88XB8T8 BBHTPOHOB C 
23S 

aaeprHeU 6U K~B HAPBMH 9~ 'lJ.. C HettTpOHBblM cqeTqHKOM B8 

OCBOB8 KPHCTanna CTHnD68B8 (p88M8poM 70x70 MM) 6Nno nonyqeao 

IlOABBn8HH8 r-r COBil8A8B~J:1 ... B 3.103 paa IlpH 34Jql6KTHBHOCTH 

BblABneBHB aettTpOBOB, aaperHCTpHpOBBHBblX B cqeTqHKB, 80 .:t.20% 

H CT8Il8HH Il0ABBR6BHH rawua-KBBBTOB 600. B pesymT8T6 8KCil6pH

M8HTa 6Nna ABBS 0U8BKB rpaBHl.lli H30M8paoro OTBOmeftlffl ;l!RH.u
6
~ • 

Elina HCCnBAOBBBB TaKE6 B08MOXBOCTD npHMBBBBHH_annapaTypli 

C 12,f"- p88A8n6HH811 ;ztJI.11 H3M8p8BHH ceqeHHit A8R8BKH H P8AHBUl'JOH

BOrO 88XB8T8 H30TOilOB ypaaa H nnyTOHHH B oelnaCTH aaeprHtt 

BBBHMO'AettoTBYElllMX eettTpOHOB AO 50 KSB. AHanHs cyuuape1,1x 

BPBIIBBBblX cneKTpOB aettTpOBOB H raMM8-KB8HTOB H BP8M8HHblX 

cneBTpOB H8ffTpOHOB1 C ;ztpyrott CTOpOHbl, noKaaan, qTo paapaeloTaH

HBH B ;l!HCC8pT8Ul'JH M8TO'AHKa H annapaTypa ~OX8T ClliTD 3'1>q)8KTHBBO 

HCil0RD80BaBa 'ARR H8M8p8BHH napuHanDBblX ceqeeHtt B88HMO;ztettcTBHH 

peSOHBBCHblX eeATpOHOB C ;l!BnfllllHMHCH H;ztp8MH H ;ztnH HCCRBAOBBHHH 

HBKOTOpblX APYrHX xapaKTBPHCTHK npouecca ;zteneHHH. 

PeaynDTBTbl paelOTbl, npe;ztCT8Bn8BHOit ;l!HCC8pTauuett, BKPBTUB 

CBO;l!HTCH K cnB'AYE~ei,y: • 
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I. IlpOB8;zt8Hbl aaanua H KRBCCHWHHBW!H ony6nHKOB8HHblX paeloT 

no aneKTPOHHHM cnocoela11 paa;ztaneeua aettTpOHOB H rauua-KBBHTOB. 

Bee MHorooelpaaue T8XHHqecHHX pemeBHtt KRBCOHWHUl'IPOBBHO Ha ABB 

rpynnu - cnoco6 aapfl,ltOBoro cpaBH8BHH H cnoco6 Bpeueaaux 

OTM8TOK. TaKaa KnacCHWHKBUHH noaBomieT ClblcTpo oueaHTD ;ztOCTOHH

c·TBa· H H8;l!OCT8TKH Jil!ClblX 3R6KTpOBHblX CXBM n.,r- pa8;zt6R6HHHe 

CoBp8M6HH08 COCTOHHH6 T8XHHKH fl,r- paa;zteneHHH A88T OCHOBBHH8 

CA6R8TD BblBO;zt, qTo B HBCTOH~66 Bp6MH npe aanHqHH ~OTOYMHOEH

Tenett C BblCOKHM KBBHTOBblM BblXOAOM H HH8KHMH C06CTB8HHblMH 

my11aMH1 8 TBKE6 EH;l!KHX H KPHCTannHqecKHX CUl'JBTHnnHTOPOB C 

xopomHMH p88A6nH~~HMH CBOttCTBBMH, B08MOEHO aqxl)BKTHBH06 OT;ztene

BH6 paanHqHblMH aneKTpOHHblMH cnocoelaMH H~itTpOHOB OT raMMB

KBBBTOB B mHpOKOM ;ztHanaaoae aaaqeaHtt aaeprHtt eettTpOHOB OT 

50 ~ 200 KSB AO 30 MaB npH HwnynDCBblX.38rpyaKa:x&.I04~ro5Hwn/ceK. 

li1M66TCH orpa1rnqeaH8 TIP6A8Jll,HblX paauepOB 06:r,eua npm.teBH8MblX 

EH;l!KHX CUl'JHTH111IHTOpOB ( "'I n) • .nonyCTHMbl8 Cll8TBb16 aarpyaKH 

onp6A8JIHDTCH B H8CTOH~68 Bp6MH CBOitCTBBMH c°i~HHTHnnHTOpOB 11 

P3Y B 6onDW6U CT8TI6HH, qeu cnocoelHOCTDD paanHqHblX aneKTpOH

HblX CX6!.I pa8A6nHTb no ~opue CUl'JHTHnnHUl'JOHHli8 HMTIYRDCli npH 3THX 

aarpyaKax. 

2. llpHll6H6H peimw ABYXM8pHoro BH8JIH88 ;l!JIH paa;zteneBHH 

aettTpOHOB H ra11MB-KB8HTOB. J{JIH 3TOro Clwta paapaelOT8H8 annapaTypa, 

B TOM q11cne cxeua Bbl;zt6H6HHH KOMTIOH6HT C HH3KHM aaepreTuqecKHM 

noporou. M6TO;l!HK8 OKaaanaCD B6CDll8 3~6KTHBBOtt ;ztnH HCCH6,llOB8-

BHH H paapa60TKH OTA6nDBliX YBHOB B6ttTpOBHblX A6T6KTOpOB C -M,J" 
-paa;zteneaueu. C TIOMOll!l,D npeAROX6HHOtt M6TOAHKH Clblno npOB6A8HO 

HCCn8AOB8HH8 pa8A6nHIDlllMX CBOiCTB pH;zta OTeqecTBBHBblX CUffHTHnnfl-
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TOpOB - HpHCT8JIJIOB CTHJII>68H8 H XH'AHHX CWfHTHJIJI!ITOpOB. 

UCCJI8,lt0Jl8Hlf8 xapaHTep'HcTHH CUHHTHJIJI!ITOpOB 61mo npOB8,lt8HO B 

6onee HH3HoanepreTHqecHoil o6nacTH aneprHil paa.14eJIH8MliX qacTHU, 

qeu BTO 6HJIO BliOOJIH8HO B 'APYrHX pa60T8X ( aaepreTHqecHHil 

nopor COCT8BHJI E,r = IO HBB BM8CTO Er:::::: 800 HBB). 

UayqeHO BnH!IHHe T8XHOJior1111 npHrOTOM8HHff IC Ha HX pa3,lt8Jlffl)

llll18 CBOllCTBa. 

COBM8CTHO C U.M.CTOJI8TOBOil paapa60T8H8 T8XHOJIOrm1 lf3rOTOB

Jl8HllH Jl!.t.: C MeTHJIClopaTOM 'AJl!I. 'A8T8HTOpa C pa8,lt8Jl8Hlf8M M8'AJl8HHliX 

H8llTpOHOB 11 raMM8-HB8HTOBo Ilonyqen !C,ClJIH3KHil no CBOHU 

xapaHT8pHCTHHBM K Jiyqweuy IC THna NE -32IA. 

UCCJl8'AOJJ8HO BJIHHHH8 o6~eMa HOHTeilHepa CIC Ha HaqecTBO 

12,r- p88MJI8HHli. 

UCCJI8,lt0B8Hli pa3JIHqHli8 THilli <1>3Y H HX npHM8HlfMOCTI, 

AJIH .iteTeHTopon c fl,{' - paa.14eJieHHeM no cnoco6y aapa.14onoro 

cpaBH8HHff. 

3. Paapa60T8H 'AHCHpHMHH8TOp WOpMli CWfHTHJIJiffUHOHHliX 

HMnyJII>COB ("11.~) 'AJlff acMJ8RTHBHOro_p83,lt8Jl8HHff H8ilTpOHOB H rauua

HBBHTOB no cnocoely aapH,ltOBOrO cpaBH8HHff ROMnOH8HT. Ilopor "11.~ 

COCT8BJlff8T OHOJIO ~ 200 MH8 npH Rtx""'IO0 ou. AunmlTYAHliil ,ltHanaaon 

AHcHpHMHHHpye11ilx BXO'AHHX HMnynI>con 40 : 'I.' Paapemalllllee npeMH 

CX8Mli'0,5 MHC8Ho nonyCTHM08 H8M8H8HH8 Hanp!IXBHHff nHTBHHlI 

<l>'J'f COCT8BJllI8T .± IOOB OT onTHM8JII,HOro. 

Uccne.itoBaHa pa6oTa n~ B 'ABTeHTope c HpHcTaJIJIOM cTHnI>CleHa. 

IIopor cneHTpo!.ie-rpa coc.TaBHJI £,1. ~ 300 xan. aw)eHTHBHOCTI> 

Bli,lt8JI8Hl1ff ,,(_ - qacTHU HS raw.ia-qioHa 6JIH8H8 H 100% •. IlpH 8TOM 

cTeneeI> no'Aanire1rnii ra1.n.1a-HBaHT01/ omia ~ 103 ~ · PeaynI>TSTli 
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nonyqeHH co CJI8.14YllllU1MH pa,ltH08HTHBHliMH HCTOqffHH8MH: 

c( - l1CTQqffHH (CM8CI, 8CT8CTB8HHlU H30TOilOB ypaea, ~ ~ 4, 5 Man); 

mu ; bO Co ; Po+Be. 

~lCCJI8,ltOB8HB pa60T8 "11.~ B A8T8HTOpe C lltH,ltHHM CUHHTHJIJI!ITOp0!.1 

T1ma NE -32IA (c 6opou) o6~eMOM 14 c1?. SttepreT11qecH11ii nopor 

cocTaB11JI Er~6 Han, cTeneHI> noAanneHHH rauua-HBBHTOB ,;;:- 103 • 

lIOT8pl1 3~W8HTHllHOCTl1 perHCTp8Wfl1 M8~Jl8HHliX HBilTpOHOB H8 

npeBwnaJI11~IO%. Hef.iTpoau HCTOqHHHa Po+Be aaMe.itJIHJIHCI> c noMOl!lI>ll 

CJIO!I napaq/HHB. 

PeayJIU8Tli, nonyqeH·eue npH paa.14eJI8HHlf HBilTpOHOB H raMMB

HBBHTOB AJI!I Rpl1CT8JIJIOB CTHJII>6eHa H lltH,ltHOro CWfHTHJIJI!ITOpa c 

ClopoM, H8XO,ltffTClI Ha ypoBH8 Jiyqw11x MHpOBliX peayJII>T8TOB. 

4. ilpH paapa60TH8 H HCCJl8,ltOB8HHH·HeilTpOHHliX A8T8HTOpo~ 

C n,;r -pa3'AeJieHH8M 61ma HCilOJll>30B8H8 TllnOBBlI CTOiiHa co· 

CTBHABPTHSOBllHHOit ,lt8T8HTOpHOil annapaTypon. CTBHABP'fH30BBHH8lI 

,lt8T8HTOpHalI annapaTypa' npe,ltCTBBJI!IlllllBff co6oii 11 JIHH.ei1HY 11 CilOHTpO

M8TpHqecHHX 6JIOHOB, paapa6oTaHa B JJa6opaTOpHH HellTpOHHOll qmamm 

npH yqacTl111 BBTOpa B I963-I969rr. CneRTPOM8TpHqecHH8 6JIOHH, 

paapa60TaHHli8 AHCC8pT8HTOM, WHpOHO HCOOJII>3YllTClI B AH~(B 60Jib

WHHCTB6 qiHalfqecRHX :3KcnepHMeHTOB, npOBO,ltHMblX Ha ~EP H ar-5)1'1 

B .14pyrHX opraHl'l3aUfflIX. K HHM OTHOC!ITC!I CJI8,ltYllJIU18 6JIOHl'I: ABB 

Tl'lna 31.!HTTepHblX nOBTO PHT6JIO!l, .rnoroHa H8JII,Hblf.i JIHHOliHlill CYMMBTOp, 

ABB THIIa aMilJil'ITYAHliX .1411\l4.lepem-1HaJII>HliX 'AHCHpHMHHaTopOB l'I APYrl'le 

CX8Mli Ha HX OCHOBe. 

5. COBM8C"tHO C rpynnon W1'13l'IHOB coa.14a11a 3Hcm;pl'IMOIIT3JII,HalI 

ycTaHOBHa C 11CilOJ!b30BBHl'l8l.l . .14eTeHTOpa C 11,;r- pa3,lt8Jl6HHOM AJiff 
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IlOllCHa CilOHT8HHO-,ll6JIHil\6rOCH 1:130M6pa 1.JCmu B peaHWil:I 
2.35 

pa,lll:13WiOHHOrO aaxBaTa aettTpOHOB c aaeprHett 60 HSB H,llpaMH U 
92. 

Ha 3Jl6HTpOCT8TllqecHOM reaepaTopo ar-5. 11pOBO,ll6H pH,ll 3HOnepH-

MOHTOB ll nonyqoaa BepXHHH rpaHHua ,llJIH OTHOOllTOJlbHOro BliXO,lla 
2J6mu 

CilOHT8HHO-,llOJIHII\OrOOH ll80MOpa • 

6. Coa,llaHa TaKXO 8HonopllMOHT8JibHaH ycTaHOBHB C npHMOBOHHOM 

.fl,r- paa,lleJIOHHH H HCCJIO,ll0B8B8 B08MOXHOCTb ee IlpHM6HOHllH ,llJIH 

H3MepeHl:IH ooqoHllil ,llOJIOHHH H pa,llH8WiOHHOro aaxBaTa ll80TOilOB ypaHa 

ll nnyTOHllR B o6JIBCTll aaeprlltt B88HMO,llOilOTBYDII\HX HOilTpOHOB ,llO 

50 H8B. IloJiyqoHH npO,llBBpllTOJlbHliO 8HOilOpllM6HT8JlbHliO poayJibTBTH, 

HOTOpliO IlOH83liBBDT, qTQ ,ll8HHBR MOTO,llHKa H annapaTypa MOryT 

6HTI, 3iN/6KTllBHO l!OilOJII,80B3HU ,llJIR ll3MOp6HllH napW1aJibHliX coqoHllil 

B33llMO,llOilCTBllR poaoaaHOHliX HOilTpOHOB O ,llOJIRII\HMllCH R,llpaMll ll ,llJIR 

uccno,llOBaHHR HOKOTOpliX ,llpyrHX xapaHTOpllCTHH npouocca ,ll6Jl0Hl!H. 

faapaOOTOHHBH ,llllCCOpTaHTOM annapaTypa HamJia npHMOHOHHO 

B PH.llO 8KCnepHM8HTOB. PoayJibTaTU ,lll:ICCOpTauHH ony6JIHKOBa.JlH B 

pa6oTax /1,2,4-9/. 
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