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B.A.lllax6asa11 

I. O:euAH XAP AKTEPHCTHKA P AIDTli 

AK!YaJibHOCT!> npo6Aellli. 0.1t11ol 118 8KTj'aJ[DHHX npoMeM COBpe­

M0BBOI iPJ!sHKH .fWJ.UD>TCff BOllpOCH JQt0HTzqllm81:QUl aAeMeHTapHl:ilX trac­

TH:n BliCOKHX aHeprllf. 3TO 06CTOJIT0JI:DCTBO CTmiyJUq>OBBJIO pa3BHTHe 

paCSOT no llOHCKY HOBWC weTO,ItOB ,IteTeRTJlpOBaHHJI H H,n0HTzqllmaJ4Wi . 

3apJtl'.emna: 'llaCTlilIJ; BHCORHX aHepr.Hit. 

TeopeTH'lleoxH B.!.I'KHa6yproM H H.M.~aRRoM 61i1J10 noxasaHo, 

'llTO paBHOMepHO 'ABJDlYlllBSCI[ aap.szeHHaa '118CT~ npa npoAeTe 'Ile­

pea rpaJUn.zy pas,zte.na ,ItByx cpe,n c pa3JIJ!tIJWMI! ,ItHaAeKTH'lleCKHMH 

npo~ewocT.RMH acnycxaeT aAeRTpOMarBHTHOe H3JIY'leHHe (nepe:ium~ 
I 

Hoe H9AY'J6HH0) B OllTH'llSCXOM .IU!8ll880He '1{8CTOT. 

HaH60Aee npIIB.lieKaTeJihBHe, c TO'llKH apeHWI perHCTPaumt, 

cBolcTBa nepexo.ItHoro R3JIY1ie.llllUI 6hlJDI oCSHapyxeHH B I959r.r.M.ra-. 

p~ow H K.A.EapcYJ(OBHM. HuH 61i1J10 noxasaHo, 'llTO ocaoBHaa .no- • 

A& nepexo.1t11oro H3AY'1SHH.11 zcnycxaeTca Bnepe.n B peHTreHOBCKOM 

,Il.H.0Ila30He '1{8CTOT. B 9TO ~e Bpewa r.M.rapH6.liHON 61i1J!O llOK838HQ, 

'llTO noJIRaa HHT9HCKBHOCTb peHTreHOBCKOro nepexo,IUloro R3Jlyq0HHJl 

(PIIlf) JlllBeAJio pacTeT c aaeprael 'llBCT~. 

06paaOB8HJJ.e PITH B CTO!IKaX rIJiaCTHH 6HJio paccMOTpeHo 

M.n.Tep-MHKae.'IJlHON H A • .n.raaasJUlOM, A.U.AMaTyHH g H.A.RopXMa-

3JlHOM, r.M.rapH6JiBOM H H.H.rOJ!l.,ItMaHOM. Ilo3llte aTa sa,na'lla B 06- • 

meM CAY'Jae 6Wia HCCJ18,ItOBaHa TaRxe A.n.ABaKJlBOM, Jl.A.reBopr11-

HOM, r.M.rapHCSJIHOM M Ha nm. 
BJI.wnu!:e MHoroRpaTHoro pacceJUIWI sapn;na Ha oCSpasoBaHRe 

P!Il! K3Y1laJlOCh B pa6oTaX r.M.rapH6JIHa H H.H.IloMepaH'llYKB,M.n. 

Tep-M.lmae.ruma, ~.~.TepHOBCKoro, B.E.Ila~OMODa, r.M.rapR6J'IHa H 

.fill lllir. 
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3a nocJie,ItHBe ,D;eCJrrBJ1e'l'BJ1 •cCJie.ztoBilJDIJIM B o6JiaCTK PIIH 6wxc 

DOCBJm16HO HSCKOJil>RO COT TeopeTJNeCRHX H 8RCDepl04eHT8JILHHX pa-

60T, 'q'l'O,HeOOMHSHHO,OBIP'UlSTe.n::&C'l'BYe'l' 0 TOM 60JILllIOM HHTepece,RO­

TOPHI npo.s:BJIJieTC& K 8TOMY aBJieBJlll. 

B HaOTO.lll!lee :epeMJ! ,D;eTeRTOPH PIIH ycnemHo npJD1e.BJB)TOH B aKc~ 

nepBM0HTa.Jn.HOI ~sli!Ke AlIS pas,D;eJieHJIJl '11.BCT.l!U BHCOKI!!X aaeprlli! 

KaK Ha YOKOPHTe.IIJlX, TaK .III B KOCMl!'i0CRJIX BCCJI0,D;OBaiU!UDC. 

B cBSSB co Bea BospacTalXIUDI .llBTepecou R PIIH HOBHe TPS60BB• 

HWI npe,T.{'loJlBJUll)TCJI Be TOJIDKO R Pa.ztBa'l'OpaM PIIH, BO III K MS'l'O,ll8M 

ero perBCl'PSUW!,• B031UIR86T HS06xO,nJIMOC'l'b 60Jlee ,D;0TBJil>HliX 8KC­

nepPIMeHT0JI:&H!JX • T60P6TJII'li0CRJIX JroCJI0,ZtOBa.IUIA B 60JI&l!IOM ,Ill!IB.IIaSO­

He 3Heprllli1 D)OXO.JV'llQllX 1180'1'.HU,o6P030BaRROro KSJ:IY"l6BJUI • aTOMllO­

ro JIOMO.DO llflll6CTBa pa,IU!0TOP0 113JIY116HU. 

llOllHJl. 

1KJOO<JaJU101> D CJie;zyJllleM: I.IIpoBeCT• cao'l'euau.+ 

uepexo,IUloro •8JlY11e.&aJI B pas~ 

HOMOPOB l - 6 + 50. 

00.llXO,ltOB B CJij"IB8 ,ROI'­

TOHOO H MKOrOKP8TH08 paccemm:e B3JIY'Ull>-' 

I OOMOM .DaJUIBTOpe MOrY'l' C&lr&HO BJIJIJIT:b Ha nponeoc 

3. l1CCJIO,ll.OBSTI> .JUJ(W)epeJmHSJII>HHft 451-,D;eTeKTOP nepexo,lUloro BS­

Jiy'l.8 WllI. 

HamaJI HOBll3Ra pa6oTH. I.Bo:epm.te IIPOB8Jl8Jm CKCTellB'?Rec-. 

RHe sKcnepHMeBTaJII>HHe KCCJieJlOBB.llllll PIIH B lllBPOROM J:tKBDaSOBe 

' 8TOMHHX HOMepOB BemecTBS pa,n11aoropa 'l.- St-50. 

2.BnepBHe noxasaHO,'q'l'O BJnm!Ule 1i111oroxpaTBoro pacoeRB1111 sJieKTP°"'" 

HOB c a.HeprIDIMH £e - (I,0!-4,0)ThB BB o6pasoBBJIJle PIIH B .llH'?ep:aa-­

Jie 0MTOHHX HOMepoB ~ - ~5() npaKTJII'li0CKB Be IIPOJIBJUre'l'Cff. 
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3. BnepBHe DORasaHo;crTO BO BCeM .llICCJie,uyeMOM ,UH8D830He sHeprHft 

9JI€KTPOHOB Ee - cr,'o.:.4,0)ThB, 1l8CTOT WOTOHOB J;w_ (2~250)RsB 
I( aTOMHHX HOMepoB BemeCTBa z - &;:-50 TeopIDI Pilli y,noBJieTBOP.llITeJII>­

HO OD.llICHBaeT 9KCnepHM6HTaJII>HUe cneRTpH. 

4. BnepBHe HsMepeHa saBHCHMOCTl> cpe,D;Hero sHeproBH,D;e~e!UUt'ti! .III 

cpeJ:tHero 'll!CJIB lf>oTOHOB 71, Pill! OT aHepru aJieKTPOHa Ee .Il;.IIJI pa.ztRS­

TOPOB l!3 Me.JUI ( 'l = 29) Ii! OJIOBB ( 'E ::: 50) K 06HapyiteHo, 'IITO w 
.H 7l paCTY'f 0 POO'l'OM £e '1'8K Jte ,KBR H ,Il;.IIJI JierRJJX 9JI8M6HTOB. . .. 
5. Paspa6oTaH MeTo,n MoHTe-KapJio pac11eTa, Mo,neJWp~ WHSH<Jec-

RHe npoyecCH B ,neTe~Tope,B KOTOPOM He Tpe6yeTCH npocTpaHCTBSH­

HOro pas,neJieH.llIH 'CJ8CTHI4 H HSJiy'IIeHM,DOSBOJIRIOOUtli onpe;:i:e.1Il4Tl> xapaK·· 

TepHcTm<H 4 Jr -JleTeRTopa PID1. 

6. BnepBNe IIOR838H0,1ITO HCIIOJll>SOBaHHe "cJIOlltHDro" pa).UUlTOpa,co­

CTaBJieHHoro K3 'CJepe.uyIOlllI<tlCCH Me,IUIHX ~OJibr .III 6pyCKOB Il6HODJI8CTa, 

B .neTeRTope ,B ROTOPOM pcrHcTpaUWI WOTOHDB npo.11Icxo,nRT nocJie YJlB·· 

JISHH.R: HX OT TPeRa 118CTRUH nocpe,ncTBOM pacceHHHJI lll'J!H xe WoTOaq,... 

WeRTB (BNXOJl quxyopecuelfURH) B caMOM BemecTBe pa,nHaTOpa yB6Jlll1IR­

B08T RPYTHSHY saBMCm.tOCT.llI tmCJia KB8HTOB OT aEeprHR 9JI6KTpOHOB. 

IlpaKTH'CJ6CKaJI neHHOOTb noJiy'IIeHHHX pesy.lli>TBTOB 38RJIIO'CJaeTCH 

B CJie,D;YlOllleM: I. TeopeTirqecxze WDPMYJIJ:l Pilli MoJKHo Hcno.lll>soBaTb 

.Il;.IIJI pac11eTa ,D;eTeRTOPOB PIIM H B c.IIy'l.ae pa,UJlaTOPOB c ~oJII>mEM.llI 

BTOMHHM.llI HOMepaMH1 ~ 50. 

2. Pa,nHaTOPH PIIH .llI3 TRl!teJIHX sJieMeHTOB MOI'YT 6NTb np.HMeHeHH B 

,neTeKTopax npH perHcTpaUJd.H PITH MSTO.UOM sHeproBH,D;eJieHIDI. 

3. 4JI -,neTeKTOP PIIM MOllteT CJiyitHTb .Il;.IIJI i'Ul6HTHg)w<anim -qacT.llIIJ; 

60JI1>1111tX: sHepr.ldi c BliCORoa CT6D8Hl>D pexeK~ K a~RTBllHOCTH 

perHCTpSIQUI B ysRHX nytmax 1l8CTJiill. 

Anpo6aI!J!S! pa6oTH. PesyJll>TaTH ,ItldcoepTaHHOHHD2 pa6oTH .UOKJia-
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,nl:lBa.Jlllch Ha MeJK,UyHapo.nHOM cm.mo3eyMe no nepexo.ItHOMY l'l3.1Iy'ieIDOO 

"!aCTHU Bl:lCORl!X snepr:Wl: (EpeBaH,1977r.) ,Ha IY KDH<lJepeHUM MOJIO­

nwc Y'{eHwc EpeBaHCRoro Wl'l3'N0CROro IDICTl'ITJTa (Hop-AM6ep.n,I979r.) 

l'l Ha HaY'{Hl:lX ceMIDiapax EpeBaHcKoro qlE:sl'l"iecRoro l'IHCTHTyTa. 

Tiy6JIID<aIJ;ID!. ITO T8M8 ,UilCCepTaUHiiI ony6JllIKOB8HO ill8CT.b pa60T, 

JmICOK padoT npmie.neH B ROHU6 aBTOpeqJepaTa. 

CrpYJ5Typ2 a o6~eM .JlHCCepT8lljHH. ,IUl:ccepTaUl'IH COCTOHT H3 

BB'3,U6HH.q, Tpex rJiaB h saRJOO'!eHM.OHa H3JIOlK6Ha Ha 122 CTP.M3llJl1HO­

rrncHOrr. l'cKc:ra H co.nepMT 4 TD6JTimbl H 45 PHCYHROB. CnHCOK UI1-

• l!;lyCMut1 JIW epoTW>U Bl\JIJOtiaeT I05 HaHMeHoBaH.IDi. 

II 

KPATKOE COJ(E:PliWUfE .1MCCEPTAUVII1 

,,. •••• , .... \· 11111\ oCcylK,JWCTCR 8KTY8JlbHOCT.b BOITPOCOB. 3aTPOHYTblX 

WHJllJ!Oi\ pnC!oTC ,qiopMy.IIHpyCTCJI UCJI.b HCCJIC.UOBaHWI H 

fl co;;,1)pJRon11e ,zmccepwUWI. 

~~..::· A ........ )ln11u wuio·rmuu.1 oc11on111u aKcncpHMCHTaJr:bHux 

PTH1, fl T!'.KJIW CJlCJmH o6:rnp pa6oT, B ROTOPblX 

1, ,llO'l'ORTopu PIIH n nonpocbl TcopHH PHH. B peayJI.bTDTe 

0 <lTEl OC!JlaCTb <lKCIJePHM8HT8JibHOJ.l cpli3ID<H B H8CTO.IIIU8C 

' 
1110MJI 6,yp110 p113mmae•rca. TeopeTlittec.KHe no.n:xo.ItH npaB.KJ.I.bHO orrHchl-

ur.io•r upoueccbl o6pa3oBaHIDI Pill1 .II.JiiI pa.iwaTopoB c MaJIJlMI! aTOMlWMH 

ilOM"P01v"H, .UeTeKTOPhl ?ill1 ycnemHo rrpHMeHJIDTCH .II.1III .m:yqeHIDI iJ}HsID<~ 

'l6CTIU.( BblCO!UlX "IHeprHii Ha BCTPe'UIWC llY'{Kax Ii B I<OCME'l6C.K.l<!X HC-

CJI6.UOB8HHJIX, 

B STOH rJiaBe o6CYJK,n8.KlTCH B~npOCbl Teop.IU:l, CBH3a.l:ilible c o6pa-

30BDHHeM Pill1 OT O.nHOn IJJiaCTID!bl, a TaK~e OT CTOll.KH llJlaCTlilH. 06-

cyK.,n;aIDTCH Ta.KJKe H BOilPOCH TeopHH Pill1 c yqeTOM MHOrOHpaTHOro 

pacceHHIDI qacT:ru:( H rror~omeHKr! HsJiy'ieHWI B pa.n:eaTope. 

]lQ_BTOpoii rr..aBe 0[ll[C8Ha 3KCnepHMeHT8Jl.bH8H ycTaHOBRa, npH-
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M6HHBlli8HCH .IJ;JIJI RCCJI8.UOBaHHH PIIl1. 

PIIl1, o6paaoBaHHOe aJieKTpoHaMH, perHcTpHpoBaJioch lcTeI\To­

poM (CIJ;HHTH.JJ.JIRUlIOr!Hhl~ CilCRTPOMeTp Ha OCHOBe KPHCT3Ma.Jifo."J(re)) I 

pacnoJioJKeHHhlM 38 pa,IT.HaTopoM. qT06hl H36eJKaT.b npHMoro norra.namm 

3Jl8Y.TPOHOB B .IJ;8T8KTOP SJie.KTPOHbl OT.KJIOH.R:JIHC.b MarHl'ITOM, ycTaHOB­

JI8HHOIM M6JK,Uy pa,nHE:TOPOM H .neTeKTOPOM. 3HepreTl'l'i8CR8H .KaJIH6pon­

.Ka H rrpoBepRa JUUiefurocTH Cll6.KTPOM8TP8 ilPO.ld3BO,nIDIBC.b BO BCeM HH­

TepBaJie KCCJie.nyeMblX 'iaCTOT (20-250) KaB c llOMOmh~ HCTO'iHH.KOB 

MOHOaHepreT.IN8CKOro d -li3~""l8HHH. 

B aTOll rJiaBe OilHCaHa TaK~e M8TO.n.H.Ka HsMepeHHli H oopa6oT­

RH 0KCrrepHM6HT8JU:.HhlX .naHHWC • 

EoJihmoe BHHMBHHe o6pa~eHo aa npoueccbl, RDTOpble MoryT .naTb 

BRJia.n B cneKTpaJI.bHOe pacape~eJieHMe,KaK H8llpHMep,TOPM03HOe H3JIY­

'ieHK8, o6pasoBaHHoe B pa,l:\HBTope rrpv. npoxoJK,Aemm qepe3 Hero aJie11T­

poaoB, TOpMosHoe K3.1Iy'i6.HHe 8"' -0JI8I<TPOHOB,KCllYIUBHHOC B pa.n;~aTope, 
(j)oHoBoe nepexo.naoe Jt3.1Iy'ieHKe, BOSHRRaDmee np:r npoxolfl.nemui: aJieHT­

poHOB qepes OK Ha BElKYYMOllPOBo.na. reJIHeBoro M8lllli8. B03.IJ;ynJHbl8 apo­

M6JKYTKH H T •. n. 

.ll.nJI ~paBH61U!JI c pesyJibTaTaMl'l T6DP8T.lf<i8CHHX paC'i8TOB H no­

JIY'i6Hl!H KCTIDUIDro 8MIIJIKTY.nHOro pacnpe~eJieHV.Jt 3KCnep~eHT8JI.bHH6 

cne.KTpbl CKOppeKTHpOB&Hbl c yqeTOM CJI8.IJ;YJOl.llRX nonpaBOK: 

a) HaJiogeHIDI HMIIYJlbCOB OT H8CHOJib.Kl'IX ~OTOHOB, 06pa30BaH-

!UiX B pa,It.HBTOpe; 

6) ~OHOBoe KSJiy'ieHRe; 

~) BJIIDIHWI KpaeBoro aqxpeRT~ B KPl'ICTaJIJie; 

r) BJllL<!HIDI aqxpeKTKBHOCTR cneRTpOMeTpa. 

B aTo~ rJiaBe npKBD.nHTCH TaKJKe pe3yJibTaTh! a.KcrrepIDl'!eHTaJl.b­

HhlX KCCJie.n;oBalilrl!: H PIX 06CYJK,n8HHJI. 
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Ha pzc. I np.ime,neHhl cneKTPN Pilli ,nJm: Me,ItHoro pa,IUiSTopa, 

COCTOR!llero H3 j\/ = 40 IIJiaCTZH c TOJil!lmiBMH 0.. = II MKM H pac­

CTO.fIHHeM Mellt,lzy H.l'IW1 g = I MM. IlyHKTRpHBH Kp.IimaH COOTBeTCTByeT 

TeopeT.Hi:ieCK.HM pacqeTaM c yqeTOM, a CllJIOWHaH - 6e3 yqeTa MHO­

KpaTHoro pacceru!IDI npH sHeprllll eJieKTPOROB I,O H 4,0 I'aB. 
H3 pHcyHHa cJie,nyeT, '!TO Y'J8T MHoroKpaTHoro pacce.flliRH npz­

BO.UZT K 5 - 6% CHIDKeHmo cneKTPOB B 06RSCTH MaKC.m.fYMOB, a B 

.npyrmc o6JiaCTHX 'IBCTOT H3MeHeHKe H83HaqzT0Jll>HO. 

Hs pzcyHKa B~o, '!TO eKcrrepKMeHTaJIDHhle crreKTPN (TOqKH) 

B npe.neJiax aKcnepli!MeHTaJIDHWC olll.K6oK Haxo,WITCH B xopomeM corRa­

mm c TeopeT.Hi:iec1rn pacctJHTaHHHM"1. 

E!xJIO HCCJie,ItOBBHU Pilli B pa,IUiSTOpe H3 OJIOBJililWX ~OJil>r npH 

:weprHH aJieKTPOHOB (I, 0 .;.. 3, 5) ThB B o6RSCTH sHepru ~oToHoB 

(20 + 200) l<aB; pn,UHaTop COCTOHR H3 fl = 20 ILllBCTHH c TOJJlllHH8-

Ml1 0. • 20 MRM H paCC'l'OIDU18M MeJK,Uy HID.m g = I MM. B STOM 

:JIY'WO IlOIWUOHO' 'l!TO a1<eUOpHMeltT8JibHble pe3yJil>T8Thl Hf!XO,IVITCH B 

.Y.UOIJJIOTUOpl1'l'()JlllllUM oorJUlCIW c TOOpeT~eCKHMH cneKTIJaMH. 

Onpo;(uJ101undi l1H'repec npe.n.cTaBJUleT HCCJie.ItDBaHHe PID1 Tam~e 

1 I>O.IllltiTopax, upe.ncTaBJIRIOUlHX coOoi! Hae!op llJiaCTHH BemecTB c 

•1ope,nyx>11(HMHCJI 8TOMHhlMH HOMepaMH z ' npIDJtaTblX .npyr K .npyry 

083 B03.nyJllHWC npOM0ZYTKOB. 

Eix.n:o zccJie.noBaHo PIIli aJieKTPOHOB c aHepr.liUIMH (l,0 + 3,0) 

raB B oe!RSCT.I! '18CTOT ;? w - (20 + 200) KaB B pa,nzaTope Jil3 qe­

pe.nYJ>ll\IDCCH Me,nHHX ~oJII>r H noJIHSTBJieHOBhlX rIJieHoK. ToJim.l!,Ela KBllt­

.no~ Me,ItHoii: ~Jil>rH 6wra II MKM, a noJIHaTwreHoBoit IIJieHKH -

200 MKM. ~OJihrH H W10HKH 6wm fiP.l1Dlta T!i .zwyr K .zwyry TaK, 'ITO 

Mellt,lzy HliMH He OCT8B8JI0Cb B03.nyJllHWC sasopoB. KoJIH'leCTBO TaK.lllX 

qepe,noBaH~ 6blJio copoK. 
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Ha pHC. 2 npHBe,nefUI 8KCllepm.teHT8Jll>HO H3MePBHHHe Cll0KTPN 

PIIH WIH TaKoro pa,nzaTopa. Hs pHcy.HRa BH,ItHO, 'ITO Ha6Jm,ItallTOJl 

MBKCJr!MYMY B 06.naCTH aaeprwt ~ -uf ...... 40 KaB. CneKTPhl H3Jiy'18HHH 

npH ~uf? 50 i:eB HMeJOT cna.naD!Uli1 xapaKTep c y»e.ruAeHHeM Jivr 

Hs cpaBHeHHH pac. I H pac. 2 BH,ItHO, 'ITO 06.nacTH pacnoJio­

zelllUI MBKCJllMYMOB BO BCBX CJiy'IBHX O,ItHHaKOBble • a HHTeHCHBHOCTb 

HSJiy'leHBH BO BTOPOM c.nyqae MBH:&llle qeM ,n.J1l'l CTOIIKH HS Me,ItHhlX 

~OJil>r c BOS,nyuJHl:lMH OTC8K8MH BO BCex o6JiaCTHX 'IBCTOT H aaepr~ 

SJieRTPOHOB. 3TO o6'wlcHHeTCH TeM, qTO pasH.HU,a Me-.ny UJIOTHOCTH­

Wl Me,nz H llOJIH3THJleHa Ji!eHi>1118. qeM ,n.J1l'l Me,ItH H B03,llYXB H, B RB­

qecTBeHHOM cor.nacHH c TeopHeA, 8TO llPHBO,ItHT R ya&eJil>wewm HH­

TeHCHBHOCTH HsJiy'leHHH PIIK. 
B sToi rJiaBe npHBe,neHhl pesyJll>TBTl:il HCCJie,noBBBM PllH aJieI<T­

poHOB c aaeprHeA 3,0 ThB B HHTepBaJie saeprJm Auf- (20 "° IOO)RaB 

B pa,nzaTope H3 aJillMWieBblX ~OJll>r (JV = 230 IIJIBCTHH, Q = 8 MK~, 

fi =I MM), a TaRxe pesy.1ll>TaT1:i1 acCJie,noBaHHll PIIH sJieKTPOHOB c 

aHepmeA I .o ThB B o6JiaCTH '1{8CTOT ~ii- (20 ~ 70) KaB B pa,IUlaTO­

pe H3 MaWpOBlilX llJI0HOK ( Ji" = 70, U :s 20 MRM, g =.I MM) • 

IlpHBO,IUl'l'CH pesy.IIhTBThl TeopeTH110CKJIX pacqeTOB ,n.J1l'l eTHX pa­

,IUlaTOpOB, mfliHCJieHHble 6ea yqeTa MHoroxpaTHoro pacceHHHH H c 

yqeTOM yrJioBoA ,ItHCKPHMliUl8nBH WOTOHOB PISf, cooTBeTCTBYJllllel an­

nepType .neT9KTopa ~TOHOB PIIH. IloxasaHo, 'ITO a1<011epHMeHTBJibHhle 

pesyJil>TaTH xopomo cor.nacyJ>TCH c TeopeTH11.ecI<BMH pacqeTaMH. 

.AHa.ml3 BCBX llPOB8,It8HJlblX HCCJ18,ItOBalll!A noxasl:ilBaeT, 'ITO BJll'l'.H­

HH8 MHoroxpaTHoro pacceSDU'ISI sapJUtB Ha o6pasoBaHHe PIIH npH aHep­

rmt aJieI<TPOHOB Ee- (I,O ~ 4,0) ThB H B HHTepBaJie aTOMHHX aoMe­

'90B ~ - 6 ~ 50 npaKTlil'IBCI<JiI He npoffBJ.UleTCH H 9KCllepHMeHT8JID­

Hble pesyJ1I>TaT1:i1 HaXO,WITCH B xopomeu corJiacHH c TeopHel PIIH. 

9 



• ./ r."t-
B TpeT.oei1 rJLaBe .i\0il8 J:WHCTPYKWIH, np.<1HUll!J pa6oT!i ·l:J• -

AereRTopa Plll1 K s.1<cnep1<1MeHTaJILHa.11 ycTaHOBRa JLJ!H. Hcc~e.noBa!!.WI 

411 -.neTeHTopa, a TaI<~e rrp:a:Be,neHN pesy.m;TaTu MOHTe-KapJio pac-
/,r.-

'lleToB -r ':J 1 -.neTel\Topa PID1. Jmo.r..r.. ocH Me.iurnro 1rnpnyca .neTe.t<Topa 

c ,IUJ.8M0TPOM 40 CM ii ,JJ;.Jll1HOiti 200 cu pacnoJIOllt6H pa,nM:aTOp nepexo.n:­

Horo .1113Jiytie1um ,D;HaM0TPOM 6 CM. Pa.mmTop ORpyiiteH .ll6CJiT:blO npo­

rropo;aoHaJil>.HHMH C1l6T"l.l<IR8Ml! 1't B8RYYMHO H30JUipOBaH OT rasoBoro. 

o6'beMa .neTeETopa rIOJlliaTMeHoBblM I<Olltyx:oM TO.ll!!Ullioli IOO MI<M. 

ITpK ~~Mep&HYJOC ncnom.sOBaJil[CL .JJ;Da TRna pa,n;HaTopa. Ilepruill: 

npe.ncTD.BJ H.Jl 0060~ 6pycoK HS rI0HOWI8C'.l.'0 co cpe.n;Heh !lJLOTHOCThlO 

p = 0,04 r; cM
3• BTopof1: PB.11.llBTOP COCTOM HS 85 6pyCJ.<oB neHO­

.G • .JI8CT8 0 ' ) cpe.'l.He~ IlJIOT!iOCTl>ll j0 = 0,04 r/ct11.3 H .wmuof !JO 

2 CM, Meu.zzy !(l)TOPHMkl diii.lill pac.uoJIOllte.Hhl Me,IUilie !flOJlh.l'i:'l TOJI!ll.IWO~ 

6 MI<M. B pa~liIBTope uepDoro THlla odpaaoBa.H.HHe WOTOHH PITH rrpe­

TepneBaJW paccemme B caMOM BemecTBe pa,mm'l•ora n perHCTPHPO­

BaJIBCI> 60I<OB!:<MH iJPOHOP~OHa.ill>HID4Jll C'IJ0'l"UolKaMll, OKPJIXBD!ill™H pa­

,IUIBTOP HSJiytiemm:. B pa,ll;.iiaTope BToporo Tlil'.!Ia o6paaoBaHHlie woTo­

HH Pill1 npeTepneBa.llH·paccesnm:e B neHollJlacTe, B Me.zvn,ix ~oJn.rnx 

ll.llil ~e, norJiomaac:r, B Me.n;Hux: ~o;n,rax, odpasoBHBaJIK peHTre.a:o:s­

cEoe xapaKT0pMCTJ;fq6CI<Oe H3JIY'qeHRe c sHeprHeH ~iJ"~a,I R3B, H 

perBCTpKpDB8.1lliC!i 60itoBE&l'I nponop~!OH8.1Ib~ C'lleT~HKaV.li. 

CRrHaJru c IO-TR nponopuaoHaJll>H!lX c~eTtnmOB no.naBaJIZcL 

Ha npe.nyca:TIJTeJUI, a 3aTeM llOCTYlla.Jll! Ha ,ItH{f4lep0HltitBJ!I>HLIO 

1>DPMY.p0Ba'!'eJIH, .n;aJiee OWi ilOCTynaJW H8 oT.neJILHNe nepeC'I6Tiilil6 

np:116opu. 

Ha p:11c. 3, 4 npzBe,ne.R~ aaBHCJl[MOCTH nOJIHoro qacJia WOTOH01 

o T £ e , Bh."IJMC.'!emrue ( cWI0111H0a: JUtHWI) ,n;;m nep.Boro ¥". DToporo 

IO 

Tlllla pa,nzqTopon COOTBeTCTB8HHO. KpyJIBaMH 0003Ra'lleHH pesy.'II>Ta­

w. sncnepm.iieaTa.lll:>HHX li!!CCJie,nosaliHP.. Ha pRcyHRa BRl.JUIO, 'll:TO '.31\C­

nepliMeHTaJD>moe pesy.m.TaThl B npe,neJiax 20 - 30,% corJiacyJJTcn c 

pactteTaMH. CYll!eCTBeHrudi BRJia.U B pacxoE,IJ;emi:e, no-Bll,l.i,HMOMY, .nanT 

oum6RH B a~cnepJiiWeHT0.ilbRO HaMepeH.IIHX cneI<TPAX PIIlf Rs neHo.llJI8c­

TOBoro pa,IlPISTOpa TOJilllW{Oli 2 CM' ROT0Pbl0 P.!Cl10Jll>30BBJIHCI> IIpK 

pac'lleTax. 

Ha p.1m. 5 IIpHB6,ll6iill 38BRCBMOCT.l'l s:f4JeRTlrIBHOCTH penrnrpa­

wm aJieI<TpoHos ;z oT Ee ;IJ.Jl1l ooomc pa.nriraTopoB. KpY'JU'(aMK o6o::i­

aaqeHhl c;ryqaa nepBoro nma pa,n;xraTopa, a TeMHHMR TPeyro.IIl>.RKKa­

MR - B'l'Oporo TllII!B • 

Ha pli!!CYHROB BJ!'UlHO, 'q'l'O B CJIY'ffi0 BTOporo T.llll8 pa,IU48TOP8 

Ha6.'ll).n;aeTcH pea1we YBe;mqeW1e aaBHclfMoc'l'H 1Z oT Ee , npHtleM 

I<8R llOK83!:iB8DT pacqeTbl, aaperR0TpKpOBaHHHe KB~HTbl B OCHOBHOM 

.1JMe:1>T aHeprmi ~ v.f~ 8 I<aB. 

B 9TO~ rJIBBe paccMoTpeHH B03MOIHOCT~ paa.ner.elll'Ul yJJJ,'tpnpe­

MTliBHCTCI<KX 'IJBCTHU Li 11· -.z:;;eTSI<'!'OpOM rrepexo.JJ;Horo H3.il:y116lllffi.. 

IlOK838HO, 'llTO MOilHO ooecnelU!Tl> DblCOI<YJ) a¢qieKTJ4BHOCTb perKCTpa­

uim '!BCTHU J1[ Bl:lCOHyx> CTene.a::r, pe:!:e1n~mt :JI-' JC -M630HOB H 

npoTOHOB. 

B aaI<Jlll'1eH1;1 np1!5e,ne1m pe3y.1n>'1'aTH, BblnecelUWe Ha sauuny: 

I. llpoBe.neHY cHcTeMaTK<IecKze HccJie.noBBHIDI cnei('!'pOB PITH B 

nmpol\OM ,IUl8ll830H0 aTOMHhlX HCMtlPOB l - 6 -=- 50 BeiuecTB pa,IUIBW­

poB PITH B HRTepBane ss:epr.rm ·aJieKTpOHOB ;;:e- (I,O 7 4,0) ThB PI 

B 06.nacTK sHeprRii <PoTOHOB i.,,.r- (20 ~ 250) I<'.3B. IloKasaHo, 'iTO 

TeopM PIIlf y;JJ;OBJI0TBOpl1['l'eJL&HO OTIHCliB86T aKCilAPZM6HT8JL&HNe cneK .... 

'!'pH. 
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2. B cneKTpBJll>HOM pacnp~~eJieHHH PIIH, HcnycRaeMoro Hs Ta­
xeJIIDC s~eMeHTOB, Ha6.JIIUtaeTca doJI])me BHCOROSHepreTHll0CRilX ~OTO­

HOB, qeM ·,ItJIR: JierRHX SJI0M9HTOB. 

3. Pa,nHaTope HS T.f:DleJIWC sJieMeHTOB BHI'O,IUl!:i JJPH perHCTpa­

llllH qaCTHJ.l MeTO,nOM aHeprOBli,lteJieHHa lipH o6ecneqeHHH a«PlieRTllIBHOH 

perHCTp8UHH BYCOKOaHepreTH110CRHX /POTOHOB. 

4. .Jir-ia pery.mrpHblX CTOllOR HS T.llllt0JIWC sJieMeHTOB IIpH o6ecne­

'<J0HHH YCJIOBHH, qT06li TOJIUUWa ILllBCTHI! H paCCTOJDUIJI M0lK,lzy HRIMH 

6lllJilll 60JIDme, 'i0M COOTB9TCTBYJOIQH6 SHaqeuHa SOH \f>OPMHPOBaH.liUI, 

Ha6.JIIUtaeTca JUIHetiHH~ POCT "ll'!CJia ~OTOHOB H noJIRoro aHeprOBli,lte­

JieHHa PIIW c aueprxeli aJieRTpOHOB. 

5. IlpH 6om.mmc sHeprIDIX aJieKTPOHOB, Ror.na SOHH <PoPMHPOBa­

HHa KSJiyqeHHa B BeiqecTBe H B B0:3,nyxe CTBHOB.llTCS: Mem.me WIH no­

PJUt.Ka COOTB0TCTBYJOOlHX SHaqeHJlH TO.JT'~HH IIJlaCTWI M pacCTO.RHH~ 

MelK,lzy HBMH, H80JIKUI80TCH or paHH'i6HHe ~ ~c ·ra S8BJICMMOCTU '<JHCJia 

\f>OTOHOB H llOJIHoro aHeprOB!J,!l0J18HIDl OT 3He".~'F..H aJieRTpOHOB. 

6. B cneRTpaJIIiHHX pacnpe,neJieHrutx Ha6Jl!o,i:. JOTCH oc~. 

OOYCJIOBJieHlille HHTep!J)epCHUHefi .ti::JJIYt)ElnIDI, a T8RlitE. MID!HMyMbl, CBSi­

S8HHYe c HaJU11U!CM 7<_' - Kpa.r.r norJiomeHWI BemecTBa Pb~>WTOpa. 

?. BlnuIHHe MHoro.KpaTHoro p8cceHRIDi Ha o6pasoBaHHe nepe­

xo,nHoro H3Jlyq8HIDI Re HaOJI!O,naeTca B .ldHT8PllSJI6 aTOMH!ilX HOMepoB 

':!: - 6 ~ 29 B MCCJie,nyeMoa o6JiaCTH '<J8CTOT K aHeprlltlt aJieKTpOHOB 

s. Ilpn 60JII>IUHX 8TQMHblX HOMepax ( '£ = 50) M9JIOe OTJIH1rae 

Me'1UIY Teope TK!leCKlfMH "!I8l<Tpawi:, j"iHT!IB8IOl!VilMH K He Y'!RTWIBIOlllJd­

MM BJif!!ffi>1e MHOrO.KP8 THOI'O paccerurna, M OTHOClIT8Jll>HO 6oJII>mRe CTB· 

ir:!CTHli6Cirn:e onm:OKH He il03BOJIJD)'l' c.ne.naTL KOJIHl{8CTBeHJWe onemrn. 

BJUJF.JI.mr MHor oKpaTHoro pacceaHRH Ha o6pasoBaHHe PIIH. 

J2 

9. Paspa6oTaHHHa M0TO.n MOHTe-KaiiJ!O pacqeTa ,IVlf! Bl:lllHCJie­

HIDl 1lKOJia saperHCTpHpOBaHHlilC cpOTOHOB xopowo OllHCHBaeT l})HSIJ'lec­

Klle .1IPonecce, npoHcxo,ll.RLllKe B LJ.fi'--.neTeRTope. Pe3yJll>TaTY pac-qe­

TOB Haxo,n,srrca B xopomeM corJiacHH c ,naHHHMH aKcnepm.teHTaJI:b.HWt 

HCCJie,noBallltll. 

IO. Pa,nHaTop 4'JJ -.neTeRTopa, cooTo~ H3 -qepe,ltYJOllUDCca 

Me.rutmc cpoJI:b1 z 6pycRoB neHoIIJiacTa, o6ecne'lllmaeT 60Jiee pes.Koe 

yBeJIJ.N8HHe 38BHCHMOCTll 1lKCJia saperHCTpHpOBSHHblX \f>OTOHOB OT 

sHepr.IDi 3JI8KTPOHa. 

II. Ilpn noMOl!IH LJjl -.neTeKTOpa Pl.Ili MOlKHO o6ecnelJH'rI> BH­

~:wyio -aqxpeKTHBHOCTl> perHC'!'paUHH 118CTHI.l H BliCOKYJO CTeneai:. pe­
/0.... 7 /' iKCHilfil! J i , "- -MeaoHoB H .!IPOTOHOB B ysRHX nyq.Kax qacTHU 

c , ai!epnoom f "" 100 ThB. 
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PHc. I. CneKTJ)H Pill1 B cTorme aa Me;i:uwx {flom.r, 

COCTCSID\e~ M3 JV' = 40 llJI8CTWi, TO,Jfil\IDi8 K8JK;11:0ft 

IIJiaCTIDrn C\ = II MKM, a paccTomtlie Mezny Hl!MM 

~ = I MM (nmiJpH y I\PRBHX COOTB6TCTByJ.)T 3gaqe­

HRBM sHeprws: s~eK•rpoaa). 

~ - £.e = 4,0 TuB 

'\7 -Ee = I,O rsB 
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@.~. ----+---+-- ·-+-+-+++,--+---.+- +c-• ID~ . 30 ~ , 70 100 ZOO ,go 
liw, lf3o. 

P~rc. 2. CneKTP PITH B pa,n;:uaTope 11s qepe~yiouua:ca 

Me,LUIIiX: H llOJIRaT.HJlegoB!iX: llJieHoK. ToJllllHHa 

Me,JtHHX iJ>oJIJ>r ~· II MKM, a noJ.lli3T.\1JleHoBHX 

ITJleHoR - 200 MHM. Ko.mrqecTBO qepe,n;oBaH1~1 - 40. 
'9 -· £{: = 3,0 I".,,B 

o -Ee= 2,0 ThB 

o-R.·e = I,O ThB 
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PHc. 3. 3aBHCHMOC'l'I> DOJIHoro 1DlCJia qlo'l'O.HOB 

OT Ee .n.ru1 I-ro THII8 paJtHSTOpa. 

~c..ft:'~,,.,JN:' 

2.2. • 
1.4 • 
(.4 

• 
• 

i' ~ 4 
Ee (.r.I) 

PHc. 4. 3aBHC.BMOCT1> aOJIHoro 1DICJIB qloTOHOB 

oT Ee ,n.ru1 2-ro Tx.aa paJUJa'TOpa. 

!6 

\\ 

3¢<P«kmutNocmb ~: 

f(}{) 

95 
go 

85 

8{) 

75 

70 

65 

6(J // 55 

5() 

45 

40 
35 

"° f.O r?.O .3.0 4,0 
Erz ( T36) 

Pzc. 5. 3aBRC.14MOCTI. aqq>eKTBBHOCTZ perzcTPanKR 

"!. OT le ,llJUI nepBoro ( CBeTJible RPYllU<.Jri) 

Z BTOporo (~ep.lllile TpeyrOJll>HID(H) THilOB 

pa,IU'laTopon. 
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OGHOBH!IB PE3YJihTAThl ,LUfCCEPT.Al.U1H OIIYE1Il1KOB.Allli 

B PAEOTAX 

I. MccJie,noBaH~e peHTreHDBCRoro nepexo,nHoro 143~eKWi B T.flllte­

JWX pa,nHaTopax. /A.JI.ABaK.FIH, P.A.AcTauaTJIH, JI.A.Bap.naHmi, 

K.P.I'pHI'Dp.FIH, M.II.JiopHK.FIH, K.:i!i.Maprap.FIH. - J:i RDH{ilepea~ 

MOJIO,I(l:DC y'!8HliX EpeBaHCRDrD qlH3Kll8CKDrD RHCTHTyTa. (Hop­

AM6ep.n, 25-2? ceHT.FI6pa, I97~r.): Tpy.n~/EpeBaHcR.~H3.HH-T, 

EpeBaH: Ep11M, 1980, c.131-134. 

2 • .lfoCJI8,I(DB8ID18 nepexD,lUiDrO li13Jf.VT~einl.fl B pa,IU!BTOpax H3 M8,nHWC ,,. . 
qio;u,r ./ A.JI.ABaK.FIH, M.II.Jio~>P<IDJ, K.Ji.Maprap.FIH, 10.JI.MaprapmI. 

Mellr,D;yHapo,I(H~H CHMITD3HYM no nepexo,UHDMY H3~8HJ111) 'l8CTHI.t 

B~CDR.l'IX naeprH~. (EpeBaH, 12-17 Ma.FI, 1977r.): Tpy,IUi/EpeBaH. 

<l>H3.WI-T, EpeBaH: Ep11M, 197?, c.287-297. 

3. MccJie,noBaHHe peHTreHoBcKoro nepexo.nHoro H3J!Y'l8HWI B OJIDBHH­

Hwc: <IJ0.1Il>rax. /A.JI • .ABaK.FIH, P.A.AcTa6aT.FIH, .II.A.Bap,naH.iIH, 

K.P.I'pHrop.FIH, M.II.JiopHI<HH, K.~.MaprapHH. - JKBT~; 1980, T.78, 

B.3, c. 936-940. 

4. MccJie.nonafll!.e peHTreHoncxoro nepexo.zu1oro H3~eHllll B paaJikl'l­

Hwc pa,n.HaTopax. /3. C.Ee.ru:moB, M.II.Jlopmum, K. !.Maprap.FIH H 

.np. - EpeBaH, 1973. - 15 c. (HaJ'lHoe coo6~eHHe /EpeBaHCR. 

~H3. HH-T. FAH-44(73). 

5 • .UeTeKTop nepexo.naoro H3J!Y'l8H.WI. /P.A.AcTa6aT.flH, K.P.I'pHro­

psm, M.II.Jiopmom, K.lK.Maprap.FIH.-IIT3, Ji 2, c. 75-77 

6 • .UeTeRTop nepexo,I(Horo H3JIY'i8HIDI. /A.JI.ABaK.FIH, P.A.AcTa6aT.FIH, 

K.P.I'pIQ:'OP.IIH, M.Il.JiopHK.flH, K.lK.Maprap.FIH H .np. /IY Roff4>epeH­

UlUI MOJID.zu,IX Y1{8HHX EpeBaHCRDro ~3l'A8CKDrO HHCTHTyTa (Hop-

I8 

AM6ep,n, 25-2? ceHT.FI6pH I979r.): Te3.,nDKJI./EpeBBHCK.4)B3. 

RH-T, Epemrn, 1979, c.80:. MOHTe-KapJIO paC'l8T ,I(8T8KTOpa 

nepexo.nHoro H3JiytreH.rur. /A.JI • .ABaK.flH, P.A.AcTa6aTHH, A.JI.Bmn­

HeBcRa.FI, K.lK.t/laprap.FIH H .np. - lfaB. AH ApM.CCP, ~H3lil<a, 

I98lr., T.I6, B.2, c. 5-IO. 
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