
.. 

' 

an\ 

EPEBAHC:rool mSHliEXJI®!: HHCTHTYT 

Ha npal!lax pyxomi:c:e: 

I'KJP}l!RH BAP,Wl .APYTKHOBWI 

8KCIIEPIDAEHT.AJIDHOE HCCJIE.IIOBAirnE CIIEKTP.A..11IiHI:lX H 
IDITEI'P .A.lrbHHX XAP .AKTEPHCTHK H3J1YtlEHHH 3JIEKTPOHOB 
c ~ 4. 5 raB B YCJIOBWIX KAHA.JrnPOBAHIDI B 

TOJICTHX KPHCT.A.1J.1MIIECKKX CTPY.KTYPAX 

OI.04.I6 - ll)Ja:sHKa s,ixpa H a~eMeHTapHHX ~acT:mi; 

ABTOPE~EPAT 

.JU!CCepT~ Ha COHCitB.Bl!9 yqeHol CTeneHH 
RaH.IU'Ul;aTa g)irSHKO-MaTe:MaTH~eCKHX Baylt 

Epe:eaH-I99I 



Pa6oTa BHIIOJIHeHa B EpeBaHCKOM !fm:sH11ecxoM HHCTHTYTe 

Hayqm.re PYltOBOlU'I'l'e.mt: ~OKTop ~SHKO-MaTeMaTH'1iecRHx Hay!<, 

np*ccop, 'IJIGH-Roppecno~e:eT 
AH PA P.O.ABAIOm 

~aT psmco-11a'!'e11a.TJNecmrx 
Hayx, C!'apn:I H8Y1mHI coorpymmzc 
A. a. ABETHCHH 

OlimnrMHHe 0IIIIOH0H'l'T:l: .D;OR'l'Op «msmco-ua'!'tM8.'l'JA:ecm HayJl 

A. II. IIOTHJimUm (IDmffl TDJJ} 

.lOR'l'Op c)ISBI<O-MaTeMa.T11119CBBX B&ylt 
K.A.HcmIPJm 

B0.1lYJl(u opra:exaailJIUt - HAS JD1.I\v'p11a'l'o:ea 

3aniBTa COC'l'OH'l'Ca "-----" I99I r. B 
"---" 11aco:e Ha sace~aHHH Cne!llla.im:sHpOBSHHoro coBeTa 
~ 034.03.0I IIpH EpeBaHOKOM !fm:SR11ecxoM HHC'l'HTy-'l'e 
(375036, r.EpeBaH, YJJ:.Bp • .A.Jmxawm:o:e, 2). 

c lU'ICcep'l'aIJ;Hel MOJltHO 03HaROMRT1>ca B 6HOJ!HOTeKe 
Epe:eaHcxoro !fm:sH11ec:a:oro llHOTHTY'l'a. 

ABTop~epaT pasoCJiaH " " I99I r. 

Y11emrlt cexpe'l'apL Cne!llla.JlllsHpo:eSHHoro 
COBeTa, Rallitrf.ll;aT ~8.-Ma'l'.Hayx 

2 

B.A.IDaxdas.RH 

. 

-1 • 

I 

OEllWI XAPAKTEPHCTMKA P.ABOTF.l 

Axtya;u::y:oon noo6.Jew~ JI noe.ue.l{BJle l'O.JtH :ece lll'Iffl!CBBB:ee 
~ 8KCB8PJllJll0H'.fa:o.mre JiI TeOpe1'lf11eCDe IroCJI0ltQll8.JillDI" BO -mry-
1(81DD) Ke:aore ~ecxoro JIBJtemm - uelt'fPOllSl'D'fH<:>ro llSJcy"'le­

mm; B0smmaJl!tGrO B lq)KCTBUaX n.pl! ma.DpOB8JDDl sa:pimemmx 
11ae'f]ll{, -lipliipOJta KO'foporo He o6'r;acuei.rca ~Dot 'leQPHel 
KGrepesn;ere TOJJB081101'0 ~emut, a- cm:saa c n:pHlleeea.u.so 
:mmol ]lIIRBM1!!ROI :esamm,1;elc'fBDxeHe.npo'Ml1J!RX 11ae'fmt c nepmo­
lt1l'll•cD11 .s::u;epmm 110J1eJ1. lioJIHlol :mi.repec K npod.HMe :e:cCJI0,11;o:sa­
mm: l!uy-qemm np111 xaitaJlll]>o~ od'is:e:u:eTca, :e nepJ!Yll G1lepe.Jt!t, 
e TG11D spam npn'!lAeoKoro npmmBen. &Hro •SJlf"leDS!. li.Jla­
r())taps 'laDll oee~BHGC'fD Iuy"lemu: 1lPJI ~BamDI. EU,. 
mm.pnep. mreexas: CB8!ti.rpe.nJ:IU llJIOTBOC'fl>. lUlCOltU H8D]J8.UeB­

BOO'flo ll8JIY'I0mtlI, BBCOltU C'fenen IIG.U:PBSa:a;EI JI, 111'M) ll8lldo.Jlee 
llSDO c 'f01(D speos: JIP8,lt'!']lq0CKOI'O npBJ;lt:&:eDJI - B :KOpG'l'JtOBQJl'.­

HeBell pe~TI'eBOBCR<HI K ~ -,pauaso:sax xuyqemm mm6o.l:ee D're;a­
cme ~ :ace:x: Jis:aeo'fBJIX TDOB •SJrf"leBBa, ero llUB:e npne­
us B :pas:iBX od.Ka.ci.ra H8JD • TeDJl[Ell[. 

H8JJ1"leBlle npJI :u:saopo:aamm :aosmmaeT J1PK ltOC'!'aTO"IB& 

118.QX Q ~ SKp. yrn.x uHa ueltT})OBOB • noDT}}GB'.OB :a iqme­

T8J.Ul no -on:omemm It JtPJICTe.aorpa(BA:ecE1111 OeJlll • DGCKf>C:'l'B, 
ne 91<.p. - :EpKD"lecul yrox J!C8Ii8DPOBSBJIJl (yrQJ!: Jnn;xap,1;a) • 
~ 111BJtfap.Jt8, MODO ll(),QW'.rl> D BllJID9BU {j"\>· :: 
= V ~Uo/Eo- , l"lt8 Uo - MBKC11118nBU (lie JIO,Q'.D} Be.Dl'Ulla yo­
pe,lDtUDI'O 119'l'e~ no.u ao.re:11J10il m:ocncn DJ[ n;eno11D; 

:8., - IB8p!'D 1118.CDl'lJI. -
Ba OOBeBe lr.DQU"J'.8CPI U9Ko.rp8}tJIRaJQID' dUll lIUf'llBH OC­

BOoe CBOlena. D.13"'1e:uu: llJ>B BSBUJIPOMJDDI. Cllenp D.117'1e­
D.ll 111188'? mmGBYJ> C'fWK'eypf. • :mrteBCDBOC'ftt •UT'l&JiDla JIU:l:o . 

mmoiaol 1:e:e:prn llSEIT lIP&BBJDaH n•rescDHecn Top1eDere ••­
.Q'll'.9l!U ~ aep!JBol cpe.11e :u .1tB8. nopa;ua. Jineu: asepru JI 

o~e •Ul"'feD.ll B ,l'IDIODBOll npxdmeBD sance H H-8pl"D 

uenpe:a:eB :alt ) % ( '\ - .lepeBll-taftop U.C'l'JIU) , llGllBGCH 
-._. 2. -t -

~emu:~ 6 , a B'.811p8D8BBOCH ·~ - lWt ~ • 
R sae. -...,. :apellGD eJienpa&mie JI yr.-o:aue xapanepo-

'· nu B&JY'9h. .lpl[.UJ18Up0BaBBJI B BB'.Olq>IC~DX cpe-
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.ttax (:s DJiacnmcax 'l'~ol uops,ua xecxo.n.iatx ~ .1.1;elt8Ba.m­
POBaHJl'Jl) KCOJle.n;o!l8JDir ltfi>C'1'8TO'IJIO lIOJtl)OOHO. ~o c 'l'O'llD spe­
BJJJI npaenecxore xcno.:irHoMBU D.l)'"lleDJ[ JipJI ~ 
B9o0XOltBJIO l!p0,l{OJQD[1'J. IKCD9PlfM9B'l'&lll>Blffl IlOKCD BOSJIOZJIOC'!'el 
Y!le.Dl'IIeBU: DTeHo:orroen B'l'oro KSJ1y11eDJ1. 13 HOii :rr.mme, noam­
•o XOH0.&80~ ltpKC'fS.Ut>B 6o.nmol TOJDilHl'IJi, sa~ D'l'e­

pec 'l'eope'l'Jl'llecae npe;ztcusamm: O SHS'Dr'!'9JIHOK YBUB1lem n­
'l8RCDHOCD •3.IT!•RJrS lE8.Ra.DpoJJamm.x PU'.S:'l'DKCTCDX 11ac'!'Jm; B 

IIHSOUeit!p:necn.x ltpJllC'l'S.Uax B IIOJle rzpo.n:oamix lil JIOII&pe"IJill'a 
8!ey'C'l'JR9CDX C'l'<>.K11lfX BOJm. 

TB.KIM o6pasox, sxcnep:11teH'l'~Boe xcOJle.ttonamre IIJleJleccon 
ll3.1Y11eHllJl Ka.Haopo:eammx 1l&o'l'E{ B JIJ.980U8l!t'l'p:necm JCpl[C'l'U­
~ax MOZe'!' cnoco6cT:so:sa..r~ paCJmpeHJll) ltllau&9oHa Bpa.K'l'lil'leOlCSX 
npmreaemdt BSJJy'leDJI Pe.uTmlKc'l'c:rm.x 11:acHit B Kp.KC'l'8Jl'.D'lrecm 
cpe.ttax K_~Belm9111 nporpeccy '!'eop][J[ aToro JlllJ[8.RHE. 

lie.g. AA6on: 

I. IloBcR olI'l'JDla.nBHX sxcnepm1eH'1'a.nma YOJiomd JtJm ue:a­
'l'pOHBoro ~ (aaepru MeK'l'pOaOB ll n pacxoltlDIOcn), pa..n­
'l'Opa (C'l'pfK'.eypa, 0,PH9B'1'8QI.[ ltpKCT&Ua). odecne"lOSJIJtll llalt­

C&a.:rr.B71> CII9l!t'l'p&IJ.BO-yr.10By11 apxocn KSJij'1(0:DJ!. 
2. 8.KcnepBMeH'l'B.ll.Hoe xcc~e.n:oBS.BBe cne1tTp&11aRH% • BH'l'•­

rpau,m,a: Dpait'l'epllCTD ll8.1)"11e:eu U8It!p0HOB c eepnel 4.5 I'8.B 
B PelllDlaX OC8BOI'O lil D'.18CKOC'l'Boro K8HaJDlpoJJSBJrJI B Dli988UeK'!p•-
11:ecux xp:i:cTa.uax KBaJlIUl, D06a'!'a JDl'l'U • cy~a KQMU paa­
.:ommx 'l'<>.IJQBB. 

3. CpaBHeDe H9JIY11a'l'e.11im.a: enoco6Hoc'l'el ue~'l'peHOJI o 
3B9pI'llel 4.5 I'aB B '1'0..C'l'OK .llOHOKpl[C'l'S.Ue a.uraaa B D!t8SOl.l:eK­
'l'pJAecm ltpllc'l'a.uax m]>Ila, ooCSaTa .IJl'fllJI, cy~a R.QMU :a 
J>9JDDla.X ocenoro ll iu:ocxoc'!'Boro RB.Hallq>o:eamr.a. 

4. COS){B.Blle 8B'1'0MS'l'Jl8llp0Bmmo.I 3RCneplDleHT8.DiBOI YC'l'aROB­
D NfJi H3Yll9HliUI OD9K~mt:x: • OII9K'l'pam.HO-yrJ[OBKJ: Dp&K'l'epuc­

Tmt K -:e:SJIY"lemrs:, a Mae MBoroKpamoro paoo8JIBBJI U8K'l'pO­
HOB B ltpllC'l'BJJ.lll1lecm cpe){ax B YOJ[Olllf.SX ooenoro • JIZOCKOC'l'HO­
ro RaHa.mrpo:e8BHJI. 

HanHM uomua paCSO'l'H. Bnep:sue ll811epea adoo.nmure CIIeK­
TpaJn.HHe Dpalt'l'ep•o'1'HICJI ll8J1f119BU U9K!'pOKOB 0 •••PI'l:el 
4.5 raB :s m.esouex'!pnecDX KpXcTauax D8Pll& '!C>.111&81111 r.o. 
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2.86, 3.5 lI 6.0 Mii, Do08'l'S Jm'lJM '!~ 2.0 l! 3.0 lllM, 
oy~a J.taJtns: 'l'unimol 3.5 •:a peaoax oce:eoro :e: ILJiocxoc~ 
Horo KB.Ha.DpOBSBU:. 

Bne:pwe J(atm oueima :xapax..repicDK :a:~em 0'1' m.eao­
a.xeK'!'P1AecR11X JUllJIEIHel no cpa:anelDID c pesf.llli'l'a'l'aMB:·HeOJie,11;0:aa­
BJll ClI8ItTpa.Dmct H BH'1'erpaJIHHX :xapalt'!ep:a:c'1'D H3.JITfltlllUUI: ueK­
'l'pOHOB 0 SHeprBel 4.5 raB B MOHOltpHO'l'SJJJiaX SJIM83a 'l'OJllll'.HHBl'il 
I.6 •.Io.o • 11 pes:Dl8X oceBOro JI IJJiooJtocnoro KaRa.mpo:ea.mu:. 

Haman: H II'QMIDEi!CIM IIm9CD pa6om. Il0Jll"l9Hml9 8R­
cnepllM'.eli'?a.in.mte ,11;amme • n opa:aHeBKe c TeopeirnecKBMI'. rrpe;a­
CR838BllJllMI[ enoco6C'l'BYIJ'l' pa3H'!DJ '1'80pJDI BSJI.Y"[9IDM ll .JQIR8Jll[Klll' 

upox~e:eu IJIEIK'l'pOHOB BHCOKKX &Heprd B '1'&.IC'l'BX ltpKC'l'aJJ'Jl1l'q9C­
ltllX epe.1;ax. Ilpo:Be,1temme sxcHepBlteHm yxaslil:Ball'l' Ha BOSMODOC'f~ 
II0.111f81DDJ'. JIH'l'9HOBBBHX IlY'Il'£0B \PQ'l'OHOB B HpOD;ecce KaliaJIBpOBaBJIJ.[, 
Tax UR s:a6.Jm,lae'l'cs: .nmebd poc'l' ne.mol 1Heprn nJ1Y11eHEI O'l' 
'!'~ pa,Jl][&'l'Opa. . 

Ha Cp8BHBT9.JIJ.HOI OD;9HKH pe3fJll.'l'aTGB IKCll8pJDl9H'1'8JllaHHX 
llCCJle.v;oBS.Bd npoD;eccoB JCaHa.mpoBBlDUI :a m.esouerrpnec:ox JI 

a.maami:x :apmcTa.uax OJie.J;Ye'l', -uo c np&t'l'necitol TO"ID spelDl'.Jt 
,Jgrll :e:peoCSpasoBa.HU auepl'D se.paemmx 11ac'l'JID; B aaepl'lD> •8.IY-
11emm t -!CBaR'lo:a .J;GpOrooTo-.e a.mmsBHe xp:a:CT&JJJm llOI'J'1' 
dsn ycli1e111Ho SSMeHemt .n:ememDDI m.esouexTp:necDIDI Kpl!O'f&aa-

1111. COS.11;8BHU IHtcnepDeBTS.U.Kaa'. Y'0'1'8HOBK8 c mICOlD!lll lipOC'l'P8H­

C'1'BelDDDI, yr.XOBIDI ][ IH&pl"0'1'JR9CIUDI paapQeBJIJDIB, a 'l'aDe Jll[a­

.mre.u CllO'HMa AJUI aBTOJrall3aIOD axcnepDleB'l'&IDHOI yHasom 
BS dase DBB-:9.Bll eM-!407 MO'f!Y'f 6Hn llcnonso:samt ~ 1.te.iero 

PH,ll8 8BenepD18H'1'0B lIG D8aJDIG.J;elc'l'Bl'll> tJl8R'!pOBOB BHCOBKX 1Rep­
.ed 0 itpBO'l'&U:n90Dlllt C]'>e;ll;SD. 

la papn BillU)We1: 

I. IIpoeK'l'Jl'.POUBJle 11 co8,ll;aR11e &KCIIeplDleB'l'a.&lld Y'O'l'aROB­
D Ha TpaKTe :a:rme.u;eBBoro U:9It'!pOBHOI'O ~ EpeBaHOltOro CBH­

:r:po'l'pOHa • MJI llCCJJ:eJto:eamui: npon;eccoB B38lDIOJ;eloT:au u:enpo­
ROB BHCODX &Beprlll C RJ>KOTB.!JrB'll9CEJDOll IDllll9JUlllK. 

2. llpoeKTHpO:eamte ll COS,ll;8BJll:e aB'l'OM8.'l'][8KpO:aatmOI ,Jg!UO­

l'OBOI CllC'l'ellH j'lljlaB.1[9IDl'.Jt JiapaMe'l'p8MJI 8KCD9PlfM9B'1'Ul>HOI ye'fa­
ROBD •. a '!'mate pe!'llC'!p8Il;JIDI. BSROIJJleBlilJI, o6pa60'!'D JI ma:syau­

. 88Il;JIDI 8XCJI9plDl9HTB.ll>BJiX .J;aBHJD: Ha OB.Se llJIBll-aBll CM-!407 ~ 

5 



3. 8ltcnepl!MeHTaJII,Hiie pesyJID'l'aTu RCCJie;itoBmm:s: cneRTpaJD.­
:em: H HHTerpa.n:em: xapait'l'epl:tC'l'lm UJIY'll9mts: M9R'l'p0HOB c 8H0:p­
rueJl 4.5 rsB B MOHORpHC'l'8JIJJ:ax BJ1Ma3a c TOJll1.{HH8MR I.O H IO MM 
:e: B m.esoueIC'l'pnecltl!.X RpHC'l'SJrJiaX eapixa, mroOa'l'a Jm'l'JU!, cyJ.11>­
®a;a ~ pa~ !?O.llllHH. 

AnrinMpnn PadO'l'H. OCHOBHHe pesy.n.'l'aTH, BltJ!Dqemme B .1llIC-;­
cepTB.IU!OHHyJO pa6o'ey', .JtOJIOJiteHl:il Ham BcecomsHo:ft xoHq}epeHIJ;lm no 
Rsyqemm PeJUI'lDlICTCltHX "laCTBIJ; B RpRCTaJIJlax (Ha.m;"!DR, 2~30 
Ma.a: I988 r.); XYlll BcecomsHOM co:aemaHJJJI no IPKsHRe BSaJ!IMOlteA­
C'l'mts: sap.szeHHHx t1acTm:t c RpllICTaJrJraam (MocRBa, 30 MBJI-Imnut 
I988 r. ) ; xm MeJJr,11yHapo,TUio:I Ito~epemom no aToMHBM CTOJJialoBe­
HJlSM B TBep)UlX 'l'eJraX (.l{amr.s, Qe:zyc, 7-II aBryC'l'a I989 r.), 
Me~po,n;HOM pa6o11eM COB91l!a:amt lIO 8J!9RTpOMBI'HK!?HHM BSBJIMO­
;iteitC'l'BWJM B,ltpOHOl3 H J1Ut9p llpll 1IpOM'ezy'l'O'lllmJC 8Heprl1UCC (Ho:p-,AM­
CSep,D;, IO-I4 OR'l'116pa I990 r.) JI Ha CeMllHapax E¢\H. 

IlvMmsanp. 0oHOBHO:lt Ma.Tep:e:SJJ: )tKCC0pTa.I{HOHHOI pa6om 
OIJY6JnntOBa.H B CEIMH CTS'l'LJ!J: B lltYPHaJiax "Nuclear Instru-
ments and Methods ", "IlHC:&Ma B J[!3'J.'qi", "IIHe:&Ma 
B IN" H B mute n:pen:pmr'l'OB ~H. 

CTpYRTYPa. JI Od:i9JI mrocepTMm!{. ,ZUrccepTaJlHOHHB.ll pa6o'l'a 
COCTOHT HS BB9Jt:0HW!, Tpe::X: rJJ:aB JI Sa&11D11emm. Olla HUOJlteHS Ha 

97 C'.rpa:amtax MSBDIHOIJH:CHOro 'f9RC'l'a, CO.D;9JllKH'l' 4 'l'a.6JJ:m:tH H 29 
PJICYHitOB. Cmmox UHTHI>TeMol JmTepa'eypH oo,11;epmtT 78 Ha14Meao­
Ba.Hldi. 

KPATKOE 00.11.EPJil'.A.Im P.ABOTH 

Bo pe11:em I!pl'IBO.Jtll'l'CJI Rpa!?Rd oCSsop JJ:H'l'epa~H, nooBS1-
lll~HHo:I npodJJ:eMe JluYtJ:emm 3Jl9RTpOHOB H lIOSHTpOHOB BHOOKBX 
9H9prd J!l RpBCTa.rJnAeoICBX cpe.n;ax, pacCMa'l'pllBaeTCJ'I o.JOlQD!lllSJI­

c.a: 11: Ha11B.IY" padoTH SRClI0pmleH'l'a.m.JUUI CH'ey~. ~puy.opye'!'CJI 
n;e.n. pa6om H llpJIBO.JtH'l'CJ'! Rpa'l'Roe conepgamre KSQol ma rJmB 
,ll;lICCep'l'B.IU!OHHOI pa6o'.l'H. 

B lI9p!!Oi rwe OimCaHH BHBe,11;emm1 NeKTpOBBJd '!'palit'f Epe­
lla:BCROro CJIHXpoTpO:a:a JI 3KCnepneH'fa.n.HalI 7C'1'8BOBU AU mccxe­
ltOllElHKJI n:p~eccoB HSJiy119BJU[ H paoce~ &'18E'.rpOBOB B ltpKC'l'S..­
JI][1{9CRHX cpe~ax. 

3ItcnepBMeHTH llpOBOltlfJIB:Cb Ha n;rnte BIDl8~8JIJIB% NtK'.rpOHOB 

6 

c :speMeHHOI paC'l'mutOI UBlt!pOHBOro mmo,11;a, pa.JSBOI O.>I.O •• 
lll "ISC'!'O'!'e:I e.:le,ll;OBmwI, PBBBOI: 25 I'Et. IBHBCDJIOC'fl> lt1"'IR8. ·Y!pll 

pa6o1Dl::x: sasopa::x: ROJfJDDIB.Topo11 H3llleu:eTC.11 B npe1,1;uax ro2 + 
!06 u/e. Ifp:m: HOM yr.xo:au pacxo,JUDIOe'!':a ~ COC'!'aJ3.UeT 

rn-4 pax. 
l(uee OlilllCSBa 1enepJD1eH'l'&nBM 11e'!'o,nxa. llpooror.ro.s: 

ODJIC8.!Dll8 OCHOBBHX "l&eTel sxcneplOISB'l'&IJtHGI 70'!'3.llOBKK, c no­
MODll>m ltOTOPRX H3MepeHH xapaRTepHC'!'HltH H3JIY'q9HH.'1: U8R'?POHOB 
B MOHORpHC'l'SJI.Xe a.in.ra.sa H Ill>9303JI.9R'l'pJII'll00RHX RpHCTaJ!Jlax ~~Oa • 
U.N'b03 , CJ.$ paSJIJrmmx TOJDl{l!H 11 pemn.ra.x oceBoro H IIJioc­

ROc'l'Horo Ita.HBJIHpoBamm. IIpmse,11;eBH xapaxTepxcTllKiI cneRTpoMeT­
pa nOJJ:Horo nor.11o~emm (CIDI) Ha ocao:ee Rpl'ICTa.JJia Nu.~(\l) • 
Olm:Ca.HO roHKOM9'l'pll[ll9Clt09 ycorpoiC'l'BO, lIOSBOJIBDQ00 Bp&lla'l'l> MJI­
men B 'lf)3YX :ssammo-nepneHJVi!RYJU!PHHX H8n:pa!3J19HWIX, YCTaHaB­
.nmas: yrOJl MHlllGHK C '.?O'l!HOC'l':&ID ±IQ-S pa,D; • .liJJJI HSMepemm yrJI.O­
BiilX ~pait'.?epHC'l'l!IIt HSJl'YT{emur 9JI0RTPOHOB HCIIOJ!DSO~aJIC.S: ROMDJ[0XC 
MHOI'OI!pOBOJlO"IHHX llpOIIOpD;HOHaJ!I,HHX Ra.Map (MIIK) H rasoBH::X: npo­
Il0pn;l1IOHaJll.HHX C"l0T1Dil:ROB, lIOSBOJllmlllHX pesxo YJ140Hl>lllliIT:& ltOJD1I -

'tleeTBO Be~ec'.l'Ba Ha nyTH 'tlacT:rm; H, TaltTllM 06paso111, YJ.IY1DlmT1> yr­
JI.oBoe B suepre~ecxoe paspemeHJiIJ! ycTa.HOBRH. 

l(aJree npHBO,ll;HTC.FI orm:cmme ueRirpomum oT6opa coOH'l'd. 
Bo BTOpol rJia]3e OmICHBB.lD'.rC.S: OT,JteJII>HHe YSJIH CHCT0M ~ 

aB'l'OMaTHSato;m: 9RCil0pm.!0H'l'aJlloHOI YCTaHOBIGI. 
JJ;l:J! aBTOMS.THSB.Itfill IPKsHtJ:ecKOro s&cnepBMeHTa no BCCJie,n:o11a­

Hl!D xapaxTepHCTHK HSJl'YT{eHH.FI uexTpOHOB npx n;poxoll,1teHJl!H "le­
pes RpHCTaJIJm'l'i[8CRHe cpelU>I B peDMe Ra.HaJmpOBamm 6wra cos;ixa­
Ha aB'l'OJ.fa'l'HSBpOBaHHaJI .D;HaJioro:eaa CHCT8Ma ROHTpOJIJI H ynpaB­
JieHJiIJ! napaMeTpaMH SKCnepm!eH'l'aJI:&HOI YCTa.HOBKH, peI'llC':Pa­
UHH, HaitoIJJiemur H o6padoTKH &RcnepmaeB'l'aJmHHX ,11;ammx Ha 

6ase MHHH-3BM CM-I407. 9'ro ltBYJtYPOBHe:sas:, MBoron:po~eccop:rm.a: 

CHC'l'eMa pa,ll;lmJll.HO! C'fllYR'fYPH· CTPYR'rYPHaa: cxeMa CHCTeMH npe.n:­
C'l'al3JI0Ha Ha PKO. I. 

liacT:& CKCTeMH - KJiacTep aa CSase MBRp0-3BM "3.D:eRTpOmnta-
60-I" 6epe'l' Ha ce6a: WYHKD)41l permcTPamm H C!r>eMa lm(popMa.D;lm c 
MIIK sRcnepHMeHTam.aol ycTa.HOBltH. Ha RJISCTep, -paspadoTamml Ha 

6ase mmpo-SBM "3.D:eRTpomma-60-2"' B08J!OJ!t0BH ip:ymw;a:e: ROH'l'pOJIJ'I 
H ynpa.:BJiemur aJ!:0It'l'pOIIHTamrJ.IMll MBI'HKTHWt 3Jl0M0HTOB J![ BHCORO-

7 
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PKc. I. Ci:rpyxi:rypHaa cxeMa cxcTew a.BTOMaTE:aa­
n;HH axcnepHMeHTam:.Hoi YCTaB:OBRH. 

BOJfHHoro ITE:Ta.HW! ~SY. Ha 8BM "3JreRTpoHmca MC-I20I n l30SJIOJ!t9H 
ps;u; ~: 

I. HaJISJ:Uta SJreETpOHRltH axcnepHMeHTSJn.Ho:lJ: YCTBHOBRH. 
2. Op:e:eHTlitpOBRa ltpPfC'l'aJJJia. 
3. AMirmrTY.D;lmA aea.mi:a cnn Ha OCHOBe ltpl!C'l'aJtmi N~ ~("ft). 
4. IIpenapn9JlbHM odpa.6oTRa x ~Tpa.mm HJ$>:p14SIJ;D. 
5. BB:sya.imaa.mra pesy.n.'l'a'l'OB npe.1{BapPr'l'9JlbHo:lJ: odpa6o'l'RP! 

ll0C'!'YIDIB11m:X 9ltCil0pHM9B'l'SJil,HHX ,ll;aHJIHX. 

6. Ilepe.ttalia qJHSlN9CROii :m(pop.um;u Ha Bep:md YPOB9Hb -
wnm-SBM CM-I407. 

UeH'l'pa,ll1:.HBJr 3BM CM-I407 npoHSBO.l{HT IlOJIHyJD qmairqecltYIO od­
pa6o'l'XY - BoccTaB:oBJieHKe KC'l'KHHoro cnexTpa. EvdN/dEK H op­
raHHayeT dasy .n;amna: Ha .ltRCKOBHX HOCH'l'0J!Jl!X eMROC'l':&D 2x29 M6aiiT. 

Taxm.r o6pasoM, TPRIT9pHl:lii CBl!B'.BJI c HH'l'9HCBBHOC'l'Dm 25 cex-I 
sanycitae'l' MO.ztYm, onpoca suattBJ!lel ~PMan;mr c·MIJK, ROTopHI ne­
pe,D;ae'l' B OSY 8.BM "3JreRTpOHHRa-60-I" HOMepa cpa6oTamimx npooo­
JIO't!ex MIIR. 3aTeu HHiPoJ>Mamra: nepe,ItaeTcsi: B 3BM "3Jrex'l'pomma. 
MC-I20I", r.tte OCli>e.lXJ!HJreTc.a: c m$)PMEUtHel oel &mmITY.ltHoM: aean:­
se CIIII. 06-r,eM m$):pMa.D;ml: o6 O~OM COOLt'l'KH COC'l'Er8JI.1£1r B Cp9,D;H9M 
200 Claii'l'. "31IeRTPOmnta MC-I20I" lipOBO.l{HT npenapH'l'eJJl.HYD oopa­
OOTRY llOJ!Yir9HHOI HHqlopMalUD!! c BHBO,I!;OM P93YJIIiTa'l'OB 8TOI o6pa6oT­
KH Ha rpaqlrqecRBi .zurcIIJiei!. JJ;aJiee imqio:pMBIUIR nepe,ItaeTca Ha 3BM 
BepXHero YPOBW1. PesyJII,TaTH OROHtiaTem.Hol qmsirqecxoA odpadoTRH 
Bl!l3Ya.mISHpYlJTCH Ha Y.D;8JI9HHOM T9J>MHHBJie 3BM CM-I407, pacnOJiozeH­
HOM B IIyJII>TOBOM IlOMe~eHHH. 

B 

CxopocTJ> CXB03HOro OOMeHa .D;B.HHHMH Beel CHC'l'eMH COCTB.B-· 
JI.1'!9'1' OROJIO 40 K6aiT/c. 

Jl;Jm: ynpa.BJiemrs: paOOTOi!: CHCT9MH C03,ll;aH Il8.R9T npHKJJ:a,iumx 
nporpaMM, noaBOJUmltHX EOHTpOJ.IXPOBaTI> 11 yn:pal3.l'J!T:& o6pa6oTRol 
,11;ammx B pea.m.BoM Ma.Cm'l'ade BpeMemt 11 llOJJY'Ul'fi> pesy.m.'?aTH od­
padoTRH npaxTirqecEH napa.JJJrenHo c npo:a;eccam: perHc'l'pB.llHR H 
HaEoII.lemrs: sxcnep:meu'l'a.nma .D;ammx. IIporpaMMH pa6o'l'ax>T B HH­
Tepax'?HBHOM pezHMe. B xo.n;e eitcnep:meHTa OHR nosBOJIJDJT aRcne­
p:meHTaTopy ROH'l'pOJlHPOBQT]) np~ nyqRa nepelt Mm110Iil>D H ero 
MeeTonOJIOJteum:e, HSMepgTI> pacxo,ll;JIJMOCT:& JIY11ICa, ua6Jm>JtaT:& B .ltH­
HaMl!t':reeKOM pel!li!Me pesy.m.TaTH npe.n;:sapHT9.llloHOI o6pa6o'l'RH ,IJ;a.HHHX, 

IlOJIY'la&MH:X O'l' CIIII l'L1IH JDl'.l6ol HH'lepecYDJlel nponopD.HORaJ.l:&HOI ~­
M9pH, :aa:ewm: no X01fY wcm'l'a6 Jr mar paccMaTpll!BaeMHX cnex'l'pO:e. 
lleHTpaJn.HM SBM no sanpocy sEcnepKMeHTaTopa BimO.ztHT ua Tep­
ID!HaJI pesyJI:&Ta'l'H OROH'taTeJD>HOI «aisJNecxol o6padOTEH lta.RHHX. 

Ila.KeT npHKJI~ nporp&m pa6oTaeT no.n; ynpa.BJieHHeM TC-· 
Momirop~ OC PAIJ?OC. 06md o6'beM npmtJJ:a,n;Horo nporpa:MMRoro odec­
ne'tJeHH!l COCTaEJUJ:eT OROJIO 300 R6a.IT. 

B TP&Teel I'JJa.Be IIpll!Be,IJ;eHH pesy.m.TaTH sxenepJD1eRT&lliliHX 
HCCX0~0BaHl!!i HBJ!Y'l9HJ![J[ SJI9RTpOBOB C SHeprJrel 4.5 raB B MOHO­
KplrCTe;ir.;m:x a.JIMa.sa H B lll>9S03Jl'.01tTpJA9CRHX RpHCTa.Jl'Jlax R.Ba~a. 

mi:oClaTa Jm'l'liIJ!, cy~a l'tB,D;MlilJt pasma TOJIJ!tHH l3 YCJIOBUX oce­
Boro H ILIOCltOC'l'HOro I«U:taJmpOBamu.r. Jta,Ho OIDICa.HHe npon:eme: 
HmaepeBHI H M0TO,'llHRl! odpa6oTKH «zsH"!eCEHX pesy.m.TaTOB. 06pa-
6oTRa pesy.nTa'l'oB npoBOJllJJ!ao:& Ha aBM C~I407. 

1Ipl'm9,D;eHH a6COJID'?llll9 Cll0R'!pll HHT9HCHBHOCTl!f H8Jly1Iemtl! SJieR­
'l'pOHOB B :KpHCT8JfJI9 R.Bapn;a HHSltOTeMIIepaTYPHOI MO~ ~e­
'l'J.il)eX 'l'OJ!Jltl!H c StO.a , t = r.o. 2. 9, 3. 5, 6.o MM), :e RJ>HCTaJI­
.xe Do6aTa Jm'fl'UI 'JI:BYX TOJJl!IHH ( Li_Nh()~ ' \:. = 2.0 H 3.0 MM)' 
B Rpl[CTBJtlle cy~a ~ reRcoroHa.n.Hol MO~ ( CAS, 
t = 3.5 MM) H :B MOHOI<pHC'laJ!J!e M:Masa ( C. , t = I.0, I0.0 MM). 

PeS¥n'l'aTH H3M9pemd npne,,;e1m Ha pia:c. 2-7. 
8Ha11emrs: :mreHCHBHOC'l'JI E x~N /d.E~ npKBe;n;emr Ba o.zum 

uexTpOH m na o~ MJJ.JJJll!Me'l'p TOJllllHHH. Ha p:a:c. 2 11 5 npue.w;e­
BH Ta.late 3aBHCJ/1llOCTH O'l'Homemnt llOJIHHX ITO'l'ep!> 3H0PI'HJ1 9.1!0K'lp0-
HOB It Ha11a.nHol 9Heprn: (B npo:a;eHTa:x) O'!' TOJDl(lmH RJ>HCTUD­
~ecitoro paJUJaTopa. IfyHR'?HpoM Ha pmcyin:ta.X o6osu~eHH eneRTpH 
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K8JJ'.Y110HW3: 0'1' ,ll;080pH0HTJ<tPOBBllll:Oro Iq)HCTSJ:rJra (Ha pile. 2 H 5 
OHJll np:r.me,IJ;em.t lJ;Jm RpHe'l'aJl'J!a c t = I.O MM). Ha npe,IJ;e'l'a.BJieH­
HilX pesy.n.Ta'l'oB CJI0;llye'l', 'll:TO Bee KSMepemme eneRTPH HMeDT 

mmoBy.10 e'I!PYK'l'YPY· ,11;1.m CJIYl;[M IJJIOCitOe'l'HOro KaHaJnrpOBamra: !! 
$\.02. TOJJ!llHHOI I. 0 MM {p:r.m. 5) :tnmOBM 9H0PI'l1Ui q. ~·oHOB ua­

XO,ll;l!TeJ'I mme nopora peneTPaJ:Um eneRTJ>OMeTPa). B yCJiommx 
oeeBoro RaHSJniPOBalD!Ji Maite:m.fYMH eneKirpoB eMe~em.r B o6JiaeT» 
60Jiee zecnoro ~ -HsJzyqemm D" epaBHemm e eoo'l'Be'!'eTBJDIViI­
MH eneKTPSMH ,ll;JIJ1 lJJIOCROeTH~~o RSHaJnlpOBa.HHJI. Ha6Jm>,n;aeTeH T0H­
,ll;0HI:W.a: YB0JllflI0HJllJi IIBKOBOI SHepI'Hil H8Jzyq0HHHX qio'!'OHOB e poeTOM 
TOJJl!lHBB'. RpHC'l'aJIJia. Ynmpege eneKTPOB K CM011temre KX MaKCmfY­
MOB B o6JraCT» 6o~ee xeCTROrO HSJIY13:0HJ/1Ji c YBe.JnrqSHJlleM TOJDl{HHii[ 

pa,ltHSTOpa MOlltHO 06'!.siCHJllTl) CJIS,ll;YDllll!M o6pasoM: 
a). B TOJICTHX itpHCTBJ.l'JiaX BOSMOJJtHO HSJzyqeHHe O.ltHHM SJreR­

TpOHOM H6CKOJll>RHX 9,ioTOHOB, KOTOpHe BOCIIpi!HmllaJ:)TCH raMMa-cneK­
TPOM0TPOM KaK O,ll;HH \ -KBB.H'l' cywapHOI SHeprim. B CBHSH c 
STHM B Hame.M CJzyqae 8Kcnepli!M0HTBJIDHO HSMepeHHM CII0KTPaJIDRM 
DJIOTHOCTD HSJJY110HJlll.[ B HCC~0.JtY'0MHX o6pas:a;ax J!BJUl9TCH npOHHTer­
pHpoBB.HHOI no ueeKOJll,KHM t -KBaH'l'BM. 

6). Bc~e,IJ;CTBHe MHoroiq>aTuoro paeceHHHJI KaHa.mq>oBa.HHirll 
e.JI0RTPOH MO!t0T IIOKHHY'nt KB.HSJ.[ H nepel'l'l'I B ua,n:6ap:&epaoe COCTOH­
HJ/le. Ha.n;o oTMe'l'HT:&, 'll:TO BOSM021teH H o6paTHmt npo:a;ecc. IIOHOMY 
npoxOZ,IJ;eHRe SJI0RTJ;lOHO!l -qepes TOJICTul Iq)HeTaJIJI :xapaKTepmsyeTCJ'I 
noo-qepe,ll;BHM npe6HBaHH0M BX B Ka.HaJIHpOl38.HROM ii ua.n;6ap:&epHOK 
cocTOJmlira. Tamw o6pasoM, ynmpemre pacnpe,IJ;eJieHHI cBHsaHo c 
YBe.im:qeBB:eM !!RJIS,l!;a B axcnep.D1eH'l'aJ1I>Ho KSMepeHHYJJ cneRorp._n.HYJ> 
IlJ!OTHOC'l':& KSJIY1l:0HJllJi BllCOROaHepreu:11ec1toro ROrepeH'l'HOro TOpMOs.­
Horo HSJzyqeHJllH Ha,n;6ap~epHHX 9JI0KTpOHOB c O,ztHOBpeMeHJWM YM0Hb­
memreM BRJra.n;a OT Ka.Ha.mq>o:eammx -qacTHD;. 

B Ta6JI. I npBBO.JtHTCa HeKoTopue o:a;eaoinme xapaxTepHCTHIGI 
cneRTJ;laJIDHHX pacnpe~eJieHHI .itJUI n:&080SJI0KTJ;ll'f110CRHX Iq)HCTaJJJIOB. 
Rs Ta6JD!IU,I BJ!UtHO, 13:'1'0 IIOJimle IlOTepH 9HeprHH Ha K3.JY13:0BB:e pac­
"rYT c YBeJDII'q0HH9M TOJ!DIJ![HH !tpHCTaJJ'J!a H cpe.itHero ~OPJ'lltROBoro BO­
Mepa BTOMOB ; npH S'l'OM HenOJll>SOBS.BiiI CJI0JIYD!tH0 o6o3Ha13:0HJllJ'I: 

IM~. I:' I = t:.. Yf.o - nOJIHHe noTepH SHepI'HH aJieRTpoHOB aa 
H8Jzyq0HJ/le OTHOCHTe.Jll>HO SReprm!! 3Jl0K-· 
TpOHOB; 
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80 170 20 0.42 1.11 28 180 15 0.18 
240 800 18 0.88 2.41 80 440 4 0.43 

240 710 14 0.84 - - - - -
800 880 11 0.89 15.14 80 280 4 ·0.81 

700 1470 14 0.88 8.10 90 15150 15.8 0.80 
710 1800 10 0.83 - - - - -
700 115150 15.8 0.98 12.90 380 1900 2.2 0.74 

- IDIROBOe saa~eRl!e aaepI'lUl.I HSJry'q0HHHX iboTOHOB; 

- ump:m1a Ha llOJJYBHCOTe cneRorpaJILHOI Rpm!!ol; 

- OTHOmeim:e RHTeHCH!ll'IOC'!'ll HSJry'qeHJUI i»c>TOROB 
IIRKOBOI aaeprBJI K J!R'!6BCBl!IHOOTH HSJJY'l'l&HBR: 
OT ~esopHeHTEpO:Ba!DIO?'O JtpHCT8JLKa; 

N\ = N~ ~/Nt -OTHomemre uOJia Kuy-qnBlllX .aJiexorpoao:e It 

1DICJly BepB:nimX UeE'fPOHQB. 

B onpe,11;eJJ:emm Ng yq:TeBH uonpa»o aa nor.10111eHHe ~ -RBSH­
TOB B Be~eCTBe MllllI0HH H Ha Sa.BHClr!MOCT~ s<PlieRflD3HOCTH YCTa­
HOBRH OT 9H0pt'ln!I iboTOHOB. 

CYDtecTBeHHoe BJJllJmHe TOJJlllHHH xpHcTa.vra Ha Be.muBY nOJI­
HHX llOT0PD saeprHH 3JI0RTJ>OHOB Ba ·~eHHe H Ol(HOBpeMeHHO Ha 

OTHOmeHHe IIHROBOI HHT0HC.J/!BHOCTH Ha.JIY110HM R ·~eHmO OT ,11;e­
sopxeH~OBa.BHO~O RP,HCTSJIJia CBl!;It0TeJII.CTBY0T 0 TOM, ~TO AJis: 

lt83,D;Oro itpHCTaJfJia CYJ!t0CTBY0T OllTl!Ma.n>HaH TOJ.llltHHS ~Topa, 
ROTOP8J'I HaH60Jiee 3<PliexT11!BHo MOJJteT 6HTD HCrrOJII.soBaHa ,1t1IS: re­
Hepamm ~ -:ayintOB xa.HaJmpOBammMI! 3JI0RTpOH&m. 

BalitHoi xapaxTepHCTHROi iboTOHHOro :ayiraa aBJI.f.[0TCH BeJJH"CDiI­
Ha JipROC'l'H H~e:ims: ( 6 E/AG - nOJIHBJI HSJry'qeHHaH saepnm 
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B e~ TeJiecmd yrOJI) • Ha aJ!MaSHOA MHl!leHH TOJill{HHOi IO Ml 
opl'I0HTailJiIJI! <III> B oceBOM CJ.cy"IIae KSMepeHHaa: .IIpKOC'l'b coc-
Ta.BJI.l'IJia: 

AE~e = (0.53 ± 0.04).109 MaB/cp. 

B ~esopH0H'filP0BaHHOM !tpHCTaJIJl'.0, RaR H B BMOP<!>HOM BemecT­
Be, BSa.HMO~elcTBHe ~aCTID.l,H c aTOMalvm BemeCTBa HOCHT xaoTH1nlHI 
xapaxTep, H YI'JIOBSH pacxo~OCTD TOPMOSHOro H~eHHH onpe~e­
JIH0TCH B OCHOBHOM MHOroxpaTHEM pacceJ'IHJ/IeM. IlpH xa.HaJIHpOBB.HHH 
rrpa.eKTop:wr 8JI0KTPOHOB onpe~eJ!f!eT ycpe,llBeHHHI llOT0Hil,l'IaJI ueno~­
RH aTOMOB. YrJIOBW! paCXO,ltHMOCTll HSJIY'qemm Ra.HSJmpOBaHHHX SJieK­
TpOHOB onpe~eJIHeTCH B OCHOBHOM B~Oft xp~ecxoro yr.1a 
MeTa B RpHCTaJIJ.[. 0.n;Haxo B TOJICTHX itpHCT8Jt1Iax, B~e~CTBH0 MHO­
roxpaTHOro paccesnntli, xa.HaJmpOBBHHHi 8JI9RTPOH MOJJteT llOICHBY'l'D 
xa.HaJI H nepe:hH B Ha,n;6apllepHoe COCTOsmHe. B TO llte BpeMH B TOJI­
CTHX !tpHCT8Jl'JIH'q0CRHX pa,n;Ha.Topax BOSMOJ!t0H H o6paTHHi npouecc -
3axBaT 9JI0RTpOHa B xa.HaJI H3 Ha,n;6apDepHoro COCTOHHJJH BC..n0,1l;CTBJl[9 
YM0RE>meHHH yr.Jra. B9RTOpa CROpOCTH OTHOCHTeJI])HO !tpHCTaJIJI0~­
"19CROi!: ocx .no saa~e:imi 't k.p. xs-sa MHoroxpaTHoro paccemmit. 
TI03TOMY B TOJICTHX.ICpHCTBJIJiaX cpe;IUl0RBBJtPa~ yrOJI. MHoroxpa'l'­
HOro pacce.mDUI 9JI0KT:pOHOB CJia60 3a.BHCHT 0'1' opHeHTaQBH ICpBCT8JI­
JIR0CRHX pa.iumTopoB. T8.RHM o6pasOM, .us TOJIOTHX xpHC'l'aJJJIOB MOJt­
ao C'DITST!i, ~TO YI'OJ! pacXOJtHMOCTH HSJIY'qeHHH npH RS.B8.1mp0'.BSllHOll 
:ztBmtemm M9RTpOHOB npH6Jm3HT9Jll>BO paBeH yrJIY MHOrOxpaTHOro 
pacceHHHH SJI0RTpOHOB. PJ'Meg B BB,Jzy' 3'1'0 06CTOHTeJIJ:.CTBO, MOZBO 
rpy6o OU0Hlll'l'D .IIpROCTI> HSJIY'q0BJllSI .n;.7IJ! m.es09Jl9RT:pn9CKHX Iq)Bc­
TaJIJIOB H CpaBHHTD c 3RCnepBM9HTSJlliHO ne>JryqeHBol .us BJ!MaSHOI 
Mm110HH TOJDl!BHOi I0.0 MM. 

· B Ta.6J.r. 2 IlpHBOMTCH .IIpROCTH HSJIY110HHH .US pa.3HHX TOJllllHH 
m.eso9JleRTplI1leCRHX itpHCTaJfJIOB H MOHOICpHCTaJfJIOB SJDl88a 'l'OJDQJJ;­
H81D! I.0 H IO.O MM. 

IIpee.nemme s1tcnepBMeHTam.HHe ,na.mme no.nTBePllJlaJrr CYDleCT­
BOBSHHe 3<Plie1tTa xs.nyqemm peJUITllBHC'l'CRHX 9JI9RT:pOHOB npH RSHa­

Jmpo:eamm B m.esoueRTp1r11ecRHX KpBCTSJLJiax ~i.. Oa. , L\.N\~~ , 
tel~ • IIO CBOHM xapaxTepHC'fllltSM He H811Horo ye~ BJ!Ma3-

HBM pa,JlBaTOpSM. 3TOT 3KCnepJIM0H'l'BJ!bHHI <l>ax'l' .nae'!' OCHOBaHHe 
npoBo~ .JXSJII,He:llmte sxcnep:HMeBTSJIDHHe HCCJle.JlO:BalDIJ! AM 6o.Jlee 
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Ta6JmI.ta 2 

t AEf(MaB) AQ (\>~.) 6 E/1::.Q 
(11M) (~.~\I.e.) (n.o-p) ( t-he,/c\>~) 

SI02 1.0 82.31 8.24·1<f' (0.25!0.05)-109 

8102 2.88 287.8 5.88 ·10·4 
0.28 ·10

9 

8102 3.S 881.8 8.28 ·10·• 0.292 ·108 

8102 8.0 588.5 a.ss·10·• 0.25·108 

LINb08 2.0 857 7.27·104 0.89• 108 

LINb08 3.0 780.S -· 8.97 ·10 o.s ·10
8 

CdS 8.8 913.5 1.48 •108 0.14·108 

c 1.0 200 3.23 ·10-4 

0.11 •10" 

c 10.0 1710 1.14 ·10
11 lO.e8"1.04J-10• 
u.4a·1~-

,11;e'l'&nHoro itcc.xe.u;o:aamra: nponeccoB RaHamq>o:aamm B pasD% 
m.eseu:eit'!pH'leCEBX ltpJIC'l'BJIJl'.ax c ~e.ll!tl) no:ireRa HODRX siP)eKTD­

ma m.esou:e:npB11eem J.t'.PllC'fU..Ol!I e '!~ BpeDJI enenp&n11e­
yr:re..t DO'fHOCTB H&Q'11emu:, ~OBJ!OI C'?OhOC'1'lt ltpJIC'l'U­
.l:OB JI 'l'.l!; •• a 'l'aKEe ~ !IJUIBX0Im.ll 01I'filll8JI!tHO:I 'fQ.'lllPIIm KpllC­

'l'aJJJIOB, npK ROTOPHX mao.u; H8Jcy'qemmx ~TOBO:B MaltC:DaJl:e:a:. Blaec­
Te c HBll npel(CTaBJJa:e'l' 60Jl])mol HH'l'epec npoBel!;eime aKCnepoe:e:­
'l'&nma pa6o'? no nyq:eHJIII> HSJIYllemu.r: ueKTpO:e:OB s p~e Ra.Ha­

npo:samrs: s m.esoueKirpnec:KllX I£P11IC'l'aJJ:JraX B nOJ1:e npo.u;OJt&ma 
H nonepe11BH% atey'C'.rlt'tlecimx CTOJ11mX BO.!H ,U.11 8RCnepBMeHTaJil>HOI 
npo:aepu :r.JX011I ycueBJIIJ! H:e:T0HCHBHOC~ 11uyqemu.r: np:e: RaHaJIJllPO­
:eamril B_np:e:cy'l'c~ sHeimmx nOJiel. 

B 8@!'V!9:aiUJ: llsJr8I'Bl>'l'CJ! OCHOBBH0 peayJ[l>'?aTH ltHCCep'?a-
IlHOBHO:I J.)a<Som: . 

I. Co8,'ltaua :e: HaJlazeHa BKcnepBMeHTB.IDHM yc'?aHOBICa MJi: 
11cCJie.u;oBalDIJ1 cnex'rp&IDma, cneK'rp&IDHO-yrxoBHX H JllHTerpa.in.­
ma mpaK'l'epHC'l'HIC Huyqemu: 9Jl0R'rpOHOB, a 'l'amte ,U.11 HCCJieJ;O-

rs 

:samrs: nponecco:a pacceaRllSI B MOHOI£PHC'l'aJIJiaX. 
2. Cos.u;a.Ha a 'OMa'?l!SHpOBaHHa.a: ltHaJIOrO:BM CHC'l'eMa pe­

I'HCTpa.IUm, HaICOIJJie~-r ... ra:, o6pa60TRH H BH8YaJm8at:tHH 8ROnepBMeH­
TBJ!])HHX lta.HHI:ll: Ha Ci.''•3 MHHH-:3.BM CM-!407. 

Cosl(aH naICe'l' npi. · •;aJtHoro Ma'l'eMaT:rnecxoro 06ecne11emm 
~ HaJla.intH axcnepma:eH'l'B.IDHol YC'l'a.HOBKH, Ma'l'eMa'l'Hl!ecRoro no.D;­
.ztepmmamm pa60'l'J:i CHCTeM ltO"T'l'POJUi lt ynpallJiemm: SJ!9K'l'pOII11ITa­
BW:lllH MarmI'l'BHX SJI0M0HTOB H CTa6wm:aamm nap&!e'l'pOB CII6K'l'pO­
M0'l'PJn0CROI'O TpaIC'l'a, a i:raae MJi: ynpauemm o6pa6oTKol .ztammx 
B peaJ!])HOM Ma.CmTa6e B:p0M9Hlil H IlOJ.IY1!9HHH pesyATa'l'OB o6pa6o'?Kll 
npaxi:rnecKH napaJr.JienHo c DpOIJ;eccoM per:e:cTpa.IUm :e: HaICoIJJieBB'J! 
&KcnepmreHTa.nHHX ;n;ammx. 

3. BnepBHe :e:s1rtepem ac!cOJm'l'HHe cneR'l'paJ!])mie xapax'l'ep:e:c­
Tl!KH H3JIY"I6Bl!'J! 9JJ'.0R'l'pOHOB C 3H0pI'H01 4.5 raB B m.esoa.n:eR'l'pH-
110CRHX I£PHCTaJr.JraX Dapn;a, Hl!Oc!a'l'a Jm'?JIJI H cy~a ~ paa­
JIH11HJ:iX 'l'OJDIPIH B YCJl'.OmrJIX OC0BOI'O JII IIJ'J:OCROC'l'HOro R8.HSJD!p0Bamm. 

4. MmepeHH cneK'l'paJ!r.Ho-yrJioBHe :e: BH'l'erpau.HHe xapaICTe­
pBc'?l!KH HSJIY119HllJI 3JI6R'l'pOHOB C 8Hepr:e:el 4.5 rsB B MOHOitpl!CTaJI­
.lla.X aJ.!Ma.Sa B pez:m1e OC6BOI'O JII lJJIOCROC'l'HOI'O RaHaJntpOBalDIJl. 

5. BnepBI:le .1{8.Ha cpasHl!TeJII>BM onemta :e:cCJie.ztoBa.Hd HB'l'e­

rpa.n.HHX %apaIC'l'9pl!C'l'ltR JII Jl.PROCTJII HS.ty1i9HBS: 3J[6R'l'pOHOB C 8H9p­
I'Hel 4.5 raB B MOHOitpBC'l'aJf.Jiax BJIMaSa, eapn;a, Jmocla'l'a JIJJ:'l'JIJI 

:e:'cy~a 1t8,ltMHJ![ B P0ZlrMS.X oce:aoro H DJIOCKOC'l'HOI'O KaBa.llKpo:ea­
HHH :e: noxasaso, l!TO MR npeo6pasoBS.HJ[J[ saeprKH sapm1:emua 11ac­
TBD; B 8H0PI'Bll HS.ty1i0HBS: ~ -ICB8.H'l'OB ~OPOI'OCTOJ!ll(Be 8JDlaSHJ:ie 
I£PllC'l'aJJJ.!I:l MOI'Y'l' 6H'fl. ycneDIHo aBMeHeHH .u;emeBHMB m.esoa.1eK'l'pB-
11ecIGIMH ItpHCTaJrJiaMlil:. 

Ocuome nesyA'l'MH, llltDJlleBB'.He B .ztHccepi:r8IlD>, ony6.l:no­
BBHH B C.ll6JlYD!tHX pa6oi:rax: 

I. ABawm P.O., A:Bawm :3.0., Al3enCJm A.3. H ltP· :3.ltcnepJJMeH­
TB.IDBM YCTaHO:BRa ,n;JrJI HCCJ[0.JtO:BEl!Dm DpOIJ;90COB B&Q'118DJI K 

paccemma: SJ!9R'rpOHOB BHCODX &Beprd B J'CJ[OBJlll IWl&DpO­

:eamra: B MOHOltpllC'l'8.UaX. - Ep9Ball, !987. - !3 c. Ilpe!Ipmft 
MH-IOI8(68)-87. 
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2 • .ABaKSH P.O.' battsm 9.0 •• AB,l(aJmB r.A. :H ;n;p. YI'JIOB8.11 sa­
mromrocTr> imorottpa'mOI'O paccemms: SJieRTPOHOB B MOHOltplilC­

WJJJJlSX al!VSsa. - Epemm, 1987. - I2 c. IIpenpm!T Em­
IOI9(69)-87. 

3. A1mtn P.O.' . .ABa.tum 9.0.' A.BJta.mm r.A. :H ;n;p. Cnelt'fP8Jll>­
mae l!l yr.mBBe XB.paEffplleftllat Jl8JIY'l9mM U:errp0RGB B 

TWm'l'Oll lllOHOltplilC'.ra.De aJll!Ssa. - Epemm, IS87. - I3 c. 
lJpBlplDI'! EIH-!023(73)...87. 

4. A19alum P.O., beTKCJm A.3., I'mp;IJ;llrsm B.A. H ;n;p. Hs.ly'qeBlle 

ym.~CTCRHX uer.rpoimB B MOBOitPJICTaJl'J[e :imapna. I I 
IJBcldla B IBN. - 1988. - T.48. - Blm. II. - C. 577-580. 

5. ABaxsH P.O., beTHCSB A.9., Ear,nacapmi r.A. H ;n;p. bTOMa­
Tl!lSlq>O:eaBHWI ,ltlla'!OI'OBM'. Cll:CTeMa perHC'fPaIOiil!l, HBXOIIJI&mm:, 

odpa<SoTIGI H Bl!SJ'a.m3~ SRCIIepm&eBTaJll>HHX .ItamIHX Ba 

6aae MHHK-311.f CM-1407. - EpeBSH, I989. - IO c. IlpenpmlT 
EIH-IIS0(57)-89. 

6. Jmpnm A.P., I'acnapSB P.A., I'a6pme.mm P.T. 1il J{P. HSJIY­
qeBllS 3JISKTPOHOB SHSpI'HJ!I 4.5 rsB B IIJ..9808JI9R'rp14i:reCROM 

ltplilCTaJUle L\.N~()~ // lhroi.ua B FN. - 1990. - T. I6. -
Ball. 9. - c. 4-?. 

7. Avakyan R.H., Avetissyan A.E., Aharonyan A. V. et al. 
Radiation from 4.5 GeV electrons in piezoelectric Qr7Stals// 
l'fucl. Inst. and Meth. B48 (1990), P• 266-268. 

l8 

TexHHqecKHM pe)tal(!Op A.C.A6pauaa 

Ilo:ztnHcaHo B ne11an 15.05.91r. 
~e!l!Has: neqan. 
3aic. !rHll.~ 0118 

Tapu 170 ~OJllQ! 60x:84/I6 
sxa. 

~neqa!raao B EpeBaHCKOM cpasaqecKOll HHC!H!yte 
EpeBaH 36, y.n.EpaneB AmfxaHllH, 2 


