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M-26 

A8H Kp8TKH~ 0630p COBpeMeHHOrO COCTOHHll!H TeOpllllll H 3KCnepHM6H­

T8 rrepeXOAHoro HsnyqeHaH. ~ano~eH npocTo~ BliBOA wopMyn nepeXOAHO­

r o as:n:yqeHll!H AHH cnyqaeB OAHOtt rpaHHIUii pa3Aena CpeA, IUI8CTlllHhl H 

CTOITKH ITJI8CTHH. IlonyqeHHHe ~opyYJibl npoaH8XH3HpOB8HH rxaBHHll o6pa-

30M 'AIDI peHTreHOBCKOro nepeXOAHOro H3nyqeID1H *). 

*) . IlpHrnaweHHWi AOKJISA Ha Me~yaapOAHOR KoHwepeHlU'Jlll no anrrapa­
Type B WHSlllKe BNCOKIDC aHeprHH. 8-12 ceHTH6pH I970r.,Jly6Ha . 

BBe)(eHae 

B 194~ r. rHHS6yproM H ~paBKOM (I1 T60peTHqecKH 6HXO npeACKa­

saBo, qTo paBHOMepBO ,'llBH&y~aHCH aapHJteHBafi qacTHU8 MOSeT acnyc -

THTL H3Xyq6Hlll6 nplll nepexoAe HS OAHO~ cpe,llli B ApyryD. 3THM 6wno 

YCT8HOBXeHO CYD16CTBOB8HH6 HOBOrO .Tana aanyqeHHH, H88B8HHOro ne­

peXOAHNM, KOTOpoe MOZ6T 6NTb o6pa80B8HO npa Jlll6wc CKOpOCTHX ABH­

llt6HMH qacTHqbl. Apyroe B8~H06 CBOttCTBO STOrO asnyqeHHH COCTOlllT B 

TOM, qTO eCJilll OAH0.11 HS cpeA HBJIH6TCH B8KYYMt TO B STOM cnyqae ne­

peXOAHOe vranyqeHHe HeceT aa ce6e 11 0TneqaToK11 noXR qacTHI\bl B BaKy­

yMe H,B qacTttOCTH, 38Bll!ClllMOCTb STOro nomi: OT aHepraa qacTHI\ble • 
Ilplll STOM Kpa.!1He B8litHO, qTo OTKeqeHH8H TOXbKO qTO 38BHCMMOCTb ne-

pexo~Horo asnyqeHHH OT SHepraa .qacTH1Uil, B OTXHqae OT qepeHKOB­

CKOro asnyqeHHH, HBJIH6TCH H6H8CH~8D~e.!1cH npa 60HblllMX aHeprHHX. 

KaK 6HJIO OTMeqeHO B·Ho6eneBCKOtt X6KUHH ~paHKal21, c TOqKvr SpeHIDi 

qacTm~ B:b!COKHX 8Hepri1tt STO CB011CTBO .fillJI.f!eTCfl H8H60JI88 npll!BneKa­

TeJI:OHlliJ: H OHO nocnymmo 0,I{HO~ k!S npviqaH l10.H:BJI8HU.li B IlOCJIBAHHe 

ro~ 3HaqHT8XDHOrC qMCJia TeopeTVIQeCKV!X Ill 3KCI18pVlMeHT8JI»HlilX VlC­

cneAO:BaBrtii nepeXOAHoro aanyqeHVlH. 
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Huze c~enaaa nollliTKa . ~aTb, c oXBaTOK Beel oy~ec~ym•el nHTe­

paTypli, KpaTKHI o<Ssop OOCTOP.HHH TeopHH H axcnepHJ16HT8 DO nape -

xOJUIOJIY HBJiYqeHHD. IlyBI<T l nocBs~ea sxcnepHM6HTBlll>BHll Hccne~o­

BBHHJUI aToro H3JiyqeHBs. B n.2 noxasaao KBR cTporo pemaeTc& npoc­

Teltmas· aa~aqa TeopHH ne:pexo~oro HanyqeHB& H BYBe~eHh! ocHOBBHe 

cBolcTBa H3JIY'l8HWI • B n. 3 c noxo~m HecTpororo, BO npocToro 

cnoco6a )tIDI ynbTpa-peJI&THBHCTOKHX qacTHU BHBO~HTCH pemeHHe,. KBK 

npH H81UfqHH OJUIOI rpaHHI\li paa~ena cpe~, T8K H B cxyqae Wl8CTHHH. 

B n.4 STHM ze ¥8TO~OM nonyqeao pemeHHe · ~ns CTOIIKH IIJI8CTHH H yxa-

38HY OCHOBHYe CBOICTB8 STOrO pemeHHH. B n.5 ynOKHHYTY Bee TB ao­

neKTY TBOPHH nepexo)tHoro HSxyqeHHH, KOTOpYe 6bllIH H8ytl6Bli H ony-

6HHKOB8HY B XHTBpaType. BBKJtY 6o;ru,moro o67>6Ka K&TepHana H orpa­

HHqeBBHX paaxepoB CT8TbH, 8BTOP BliHyZ)teH B OCHOBHOM orpaJ™qHTb­

CH n14111l> nepeqHcneaHeM pa6oT 6ea paa6opa KBTepeana H KPHTHqecxex 

aaKeqaHHI. BnpoqeK, Bee STO qHT8T9lll> MOaeT HaHTH B opHrHH8XblillX 

p860T8X. 

I. 8KcnepHMBHTBXbHYe Hccne~oBaHHs. 

KaK aTo He y~HBHTBXbHO, ao,no-B~HMOMY, BnepBHe aKcnepHKeH­

TBXbHO nepexo~aoe HaxyqeJ™e 6uno Ha6n~~eao e~e B 1919 r. ~HnHeH­

~enb~OK ( 3] npH 6~¥6ap~pOBK9 M9T8HXHqecxol noBep:lCllOCTH aneK­

TPOH8MH c aaeprHHllH B HBCKOXbKO KSB. O~HaKO MBX8HH3M o6paaoBa­

HHH HanyqeHHH OCT8XCR TOr~a HepacKpHTHM H STH pa60TY 6HXH 6H 

COBepmeHHO aa6YTY, ecnH 6Y HS HHX He 6WIO o6pa~eHO BHHM8HH9 Bl4J 
Ilocne no.RBneHHH T90p0THqecxol pa60TY [IJ. 3KcnepHMeHT8Jll>HO . 

nepexo~HOB H8~yqeHH6 6b!XO 06HapyzeHO noqTH O~HOBpeMeHHO qy~aKO­

BlilM B CCCP (cu.[2) ) H .ZllltennH , SnnHOTOM H ro~CMHTOU B AHrHHH 
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(cu. L2 J • [ sJ). IlepBaR ony6nHKOBBHHa.R paCloTa npHHa~ne:uT ro~­
CMHTY H JlzennH [61, KOTOpHe H86lll>~8HH nepexo~aoe HsnyqeHHe , o6-

p830B8HH06 ue;ztJJ:eHHYMH npOTOHaMH, npH nponeTe qepea M6T8XXHQ6CK11Ie 

-~on~rH. B I957-I96IroASX MHXSHHKt~HCCXe'AOBan rrepexo~Hoe Ha­

nyqeHHe, o6paaoBaHHOe aneKTPOBBMH c SHeprHHILH B HeCKOHDKO KBB. 

c ~pyrol CTOpOHH, B Jlaqane mecT~BC.RThlX rOAOB nO.RBHnHCb ~Be 

axcnepHMBHT8XbHY9 pa60Tbl [BJ ' [ 9J t B KOTOPhlX HCCne~OBanocb 
aneKTpoMarHHTHOe HaJiyqeHHe, BOSHHKBE~ee npH nponeTe aneKTpoHOB 

-qepea TOHKH6 ruieHKH cepe6pa. STiil pa60Tbl 6HXH HHHIUUIPOB8HH Teope-

0 THqecKoil pa6oToM ~eppenna [lOJ , cornacHo KOTopo~ aneKTPOHY ~ox­
&HH oClpaaoBHBSTb B ueTann.11qecKHX woXDrax npo~onbHLie BOHHH (ruiaa­

MDHlil), KOTOpYe aaTeM B BaKyyYe TpaHC~OPMHPYDTCH B nonepeqHJ.ile 

aneKTpouarHHTHHe BOXHhl. O~HSKO, CHXHH H ~eTHCOB (II] ' ~12] no­

K838HH, qTo B ycnOBHHX 3KcnepHM6HTa [a] ' [9JMorno 6b!TD 'H861ll>­

~eHO TOXbKO nepexo~Hoe .11anyqeHH~ (cM.TBKJ!e [4J ). B nocnelOBSB­

llle~, aaTeM ,pa6oTe PHtlH H 3MP~JKa ~I3) 61i1no ycTaHoBneHo, qTo Teo­

PHH ~eppenna HBHR8TCH HeKOTOpbIM qacTHblM cnyqaeu T60pHH nepeXOA­

HOro HSnyqeHHH (cu. Tane [14] • lIS] ' [I Sa] ) • 

Ilocne SToro 6WIO npOB6A6HO 60XbWOe qHcno 3KcnepHMeHT8Jil>HlilX 

pa60T [4] ' [I61 - [29]' B KOTOpb!X 6wro HaCl~eHo OlITHqecKoe ne­

peXOAHOe H8XYQ6HHe OT 9H6KTPOHOB c SHeprHHMH ~o, npHueplio ' 

100 KSB. ~a STHX HCCHe~OBSHH~ Cll6AYBT, qTo TeOpHH H 9KCrrepHM6HT 

Haxo~HTCH B YAOBneTBOPHTenbHOM cornacHH ~pyr c APYroM, ecn.11 He 

cqHT8Tb 8HOM8HllIH, BOSHllIKB~ll{en npH CK0llD3Hll{eM Il8ABHHH aapHAS Ha 

noBepXHocu cepeClpa l3oJ - [34] • 8TH Bonpocbl xopowo oc:Bell{emr B 

o6aope ~paHKa [ 35] , a Taxae oTueqeHbl B pa6oTe [36] , no aa­

KXOHHOMY BXeTy aapn~a B Be~e CTBO. qTOClN He BOSBP8lll8TbCH 60Xblll6 
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K CKOJih3fl~6MY Il8]46HliD aneKTPOHOB, OTM6THM qTO nonyqeHHYIO B pa-

60TSX [3oJ - [ 321 6onhmyro BenaqaHy 11HT6HCHBHOCTl1 H3Jiytl6HHfl CBH-

3bl:BSDT B [3o) - [3IJ c B036y~eHH6M noBepXHOCTIWX nnaaMewmx 

BOJIH, KOTOpNe MoryT H3JiyqaThCfl B B8KJ'Yll JIHillD npa ycnoBHH, qTo 

llOBe pXHOCTD cepe6pa He flBJifl6TCH H]46SJIDHO.iil MOCKOCTDD[37J - f39J. 

B pa6oTe [4oJ SBTOp llOKS3NB86T, qTO HCil0JID30B8HM6 HOBIDC rpaHHq­

HNX YCJIOBHH, yq11Th1BSIO~HX nnaaMeHHble BOJIHhl B MeTanne, He YOZeT 

OO'hf'.C !Hl 'rh HBJT8 Hl'll1 npl'I CKOJ! h3flll(8M l181IeHHl'l.C npyro~ c·ropomi. B paCio 

Tax l33J t (
34J B KOTOphlX HCil0JID3YIOTCfl B TOM qHcJie pesynbT8Tli 

~aopeTHqecKolit pa60Thl [4I} , YTBep~seTcH, qTo Bee aanyqeHae 

npa CKOJID3fi~ey naAeHHH MOXHO o6~HCHHTh c IlOMO~D!O o6uqHoro nepe­

X0]4HOro H TOpM03Horo H3nyqeHHlit. TaKV.M o6paaou, B 3TOM BOnpoce 

ITOK8 H6T IlOJIHOlit HCHOCTH (CM.T8KEe [4u a] H npHB6]46HHYJO TSU JIH­

TepaTypy). 

HaxoHeu, o6paTHMCH K aKcnepHMeHTaM no nepexo~Houy HanyqeHHD 

c ynDTpa-peHHTHBHCTCKHYH qacTHU8MH . ~anyqeHHe B onTaqecKo~ qac­

™ cneKTPS 6NJIO HCCJI6AOB8HO B pa6oTax ~SHH c COTPYAHHKSMHl421~3~ 
B ItOTOphlX 6blJI H86JII0]46H norapH<iJMHqecKH.iil pOCT HHT6HCHBHOCTH H3Jiy­

qe HHH c 3HeprVIelit qacTHUhl (CM. TSKllte [44] '_[44a 1 ) • B pa6oTe [ 45] 

6hlJI IlP6AJIO&eH M6T0]4 yrJIOBOH AHCKPHYHH8UHH, KOTOpIDi Il03BOJifl6T B 

OilTHqecKO.iil 06JI8CTH qacTOT ycHJIHTD 38BHCHYOCTD HHT6HCHBHOCTl1 H3-

nyqe HHH OT aHeprliH qacTHUN. 3TOT MeTOA 6blJI 3ST6M aKcnep11ueHTSJID­

HO nponepeH B pa6oTax [46] 'l47J (cu.TaKl!Ce l43J), a n pac5o-

Te [49) o6cyllt,1l;e Ha B03MOXHOCTD C03]48HHfl A6T6KTOpa qa cTHU BhlCOKHX 

3He pr.lill c IlOMOllll>IO OilTHqecKoro nepeX0]4HOro H3nyqeHHH ( CMoTSK-

l!te [so J ). 
Bo3MOl!tHOCTh aKcnepHMeHTanDHOro 06Hapyxea11H peHTreaoBcKoro 

rrepexo~Horo M3XyqeHHfl 11 ero MCil0JID30B8HHfl 6blna BliCK83SHa A.7IH-

6 

X8HHHOM B I960r. H TOrAa ae 6:wr npeAJIOllte H npoe KT IOOTB6TCTBYIDme­

ro 3KCnep11IM6HTa (51] • 8aTeM peHTreHOBCKOe nepeXOAHOe H3r.yqeHHe 
r ~ , r 1 

OT YJIDTpa-penHTllIBHCTCKHX qacTHU ONno Ha6nIDAeHo B pa6oTax2LJ • •5~ 
.::> 

B KOTOphlX 6Hna peaJIH30B8H8 HA6H aKc ne pHM6HTS , npeAnOllC6HHOro 

B [51] • B pa6oTax [54] 'C.54a] peHTreHOBCKO& rrepexo.n;i:oe irn.'!;f­

qeaae ]46T6RTV!pOB81IOC1 c IlOMOI!lT:>IO repuaHae:ooro AeTeKTOpa ( CIA. 

T8KliCe [54 6,n,r J ) ' li L55] 'l55sJ c ROMOJJ!i.10 F.pLl!CTaJllla wl 0 

B ps6oTe [ 56J A.n11xaHllH, JlopMKHH H APYrHe aac5;rno]4aJI!1 pe1:TreHOB\;KOe 

nepeXOAHOe llIS.JIYqeHHe c IlOMOllU>D CTPHMepaoa K8M6pli, npaqeM 38BllI -

CHMOCTa qacna KB8HTOB OT saeprHH qsCTHI.\bl DKaaanacD nHH9KHO~. 

n. TeopeTHqecKoe paccMOTpeHHe. 

06paTHMCS TenepD K pemeHH~ 3SA8qH 0 nepeXO,JUIOM H3nytleHHH 

(cu.pMc.I). IlonH sspn1s B K8x,1\0I H3 CpeA HSB6CTHN - STO pemeHWI 

ypanHeHHa MaKcnenna ~;rm ToqeqBoro aapfl]4a, ABHEy~erocH c nocTOHH­

Hol cxopocTDm 1J' • Hanpauep, axeKTpaqecKoe none aapfQa, paano­

zeHHoe B TpeXKp8THWi HHTerpax ~YPD6, B nepnoa HBO BTOPO~ cpe]4e 

(HM6KCli I H 2) HY86T BH,JJ;:} -•..., 
- -;::? t{K t - wi) 
E:1:<.f~t)= E, 2 ("K)e dt' , ~, 

__, . f:: 1' . 1._ --· f {i<) = J,71J. f:'[w) 
J,.2.. J, 

wx - _.. ,~ J,<: if - i<. 

.i w"" 
K - ;:<- XJ,~ (I ) 

....,._,, 1- _, -'~ < <, , . r)j;e w"" 1<. Ir; Ki ir OVt - d~ VV!\i K = .:X:. + v._ ;( -=t . IA . C -CKOpOCTI> 
-c-- J ,,; Lr .l J ~i 42.1 4 ;_; 

C:BeTa, c1,;_ (1.J) H f't,-i. (w) - ]4H8.neKTpHqecK8fl Jd M8I'HHTH8H npOHJ.fU88-

MOCTH nepBO~ H BTOpolit cpe~N, a qacTH~a npeAnonaraeTCH ~BH&~e~­

Cff B]40nb OCH r. • 
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0;ztH8KO H0TPY.ltHO y6e;ztHT:&CH, qTo 3J16KTpHqecKHe nomr (I) H COOT­

B6TCTBYID~He HM uarWITHble ITOJIH He Y.ltOBJ16TBOPHDT Ha rpaHHne pa3)l6-

J18 cpen YCJIOBHHM Herrpepb!BHOCTH COOTB6TCTBYD~l4X KOMITOH6HT nonea H 

H~KUHH. ,llJIH Toro, qTo6s 3TH ycnoBKH 'y.itoBneTBopsn11c» Heo6xon11uo 

K IIOJIBU aapa:;zta B K8JK;ZtOit HS cpe)l )t008BHT:& -.... JHHH O)tHOPO.itHHX ypa:e­

HeHna MaxcBenna c rrpo11aBoJ1:&HHMH Koaqxf>HUHeHTBMH ~yp:&e 11 orrpene­

JIHT:& HX 38T0M H3 YCJIOBHit - Herrpep~BHOCTH HB rpaHHne pasnena open. 

STo 11 6Y.itYT nona: rrepexonHoro HanyqeHHH. TaKHM o6pasou, Bee .iteno 

CBO.l{HTCH K ITO;IPCO)tH~eyY BH6opy pemeH~ 0,1lHOpO;ztHblX ypaBHeHHa Max­

eBeJIJia. B KaqecTBe T8KOBHX, HanpHuep, BO BTOpon cpene BOS:&ueu, 

eJie,l{yH [S?j : 

E (~ t) = f'r-) ~/f:iei+-lr-IAJt) __,., J 
<. ..<. /<., t:. «" 

(2) 

--jlJ -> ~ _,, 
r.ite f H ~ eeT:& KOMITOH6HTN B6KTOpOB 't H K B IIJIOCKOC-

TH x. , 'f • HeTPY.1lHO BHnen, qTo jl!HTerpaJI (2) 6yneT .iteiicTBHTeJl:&­

HO peweHHeM O)lHOpO.l{HhlX ypaBHeHID1 MaKCB0J1J18 BO BTOpOH epe.ite np.11 
--:=>I .<. z :z... 

npo11SBOJI:&Hou I:: .i. (it) , eeJ1.11 A.z. = ~~ t.._ - £ • C ,11pyroit cTo-

poH!il, HS epaBHeHHH c (I) BH,1!HO, qTo BH60p IlOJieit HSJiyqeHHff B 

BH;zte (2) ll03BOJIH6T OT6poeHT:& B ypaBH6HHHX, BUTeK8D114HX H3 yeJIOBHM 

HerrpepHBHOCTH, Bee HHTerpaJibl H B peayJI:&TaTe 3TH yeJIOBHH CBO)tHTCfl 

K Cjl!eTeue 8J1re6pa.11qecKHX ypaBH6H6HHii .l{J1H KOa4)~HnHeHTOB Qyp:&e rro­

Jl6H nepeXO)tHOro 11SJiyqeHHH B oOeHX epenax. Mli He 6y,11eu 3,1!6C:& HH 

BHimeHBBT:& STY CHCTeuy, HM pemaT:& ee, TSK K8K Bee 3TO H0CJIOZHO H 

npo,11enaHo B [ 57] (cu. TaKJICe L58J ), a npHBe.iteu OKOHqaTeJI:&Hbill pe­

ayJI:&TaT. 
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B TOM CJIY'lae, KOrAa QBCTHna ,1lBHaeTCfi" HS B8KJ'YU8 B cpe:zty c 

E~ = E. H ,/J:;__ = 1 ' llH .l{JIH llOTOKa BeKTOpa IlottHTHHI'a nepeXO}l;HOI'O 

.r.rn;nyqeHH.il' HCllYllleBHoro B BBKYYM B TeJiecmrl1 yroJI d..Il= <;;;:,.,, '.Jd!d d<f 

aa Bee BpeWI nponeTa qacTHl.U>I , rronyqaeu BHpazeaHe: 
00 

JS efl,ei:J.,~;..z$ w<~ {€-i.) i.-; 1a:<,-t v'c--~;,~~) rb.J fl t
~ 

d_n_ = ,r 'r (1- .•'C..•~J' k C,.$+ E-[;,,'9 '){i +f Ve-Sn,•$} (
3
)' 

0 

r]l;e ~ - ecT:& yroJI, COCT8BIDl61Wit pa.itHYC-BeKTOpou, HanpaBJI6HHHM B 

TOqKy Ha6JW:zteHHH c OTpHnaTeJI:&Hlill HanpaBJ16HH6U OCH ~ ( cu.pHe.I)' 

a ,g =~ • 3Ta ~opuyna npyrHM ·pacqeTHHU nyTeu 6Nna BnepBHe noJiy­

q:Ha r.11Ha6ypro11 H ~paHKOll [I] (cw.Taue[59J - [6IJ). B xpaltue -

- peJIHTHBHCTCKOU cnyqae HS ~opuy;iw: (3) B;fJlBO, QTO HBJiyQeHHe HMe-

6T peaKHl UBKCMUY!f B HanpaBJI6HHH 'V,..;vJ.-;£' H B peayJII>TaTe (I] : 

S ~ ~:._ f/n-1._).z~ ~-i)rlw . 
'ITC) 11£ ·d) r~ 1-/ (4) 

~3 nocne.itHHX 'ABYX ~OPMYJI BlfllHO TaIClte, QTO cneKTpaJII>HOe pacnpene­

Jl6HMe MHT6HCHBHOCTH nepexo:ztHOI'O Hanyqelil'l.H, HcnymeHHOI'O Hasan ' 

OXBSTHBSBT TY 06JI8CTD qacTOT, rne E(w) 38M6TBO OTJIHqao OT 8.l{H­

HHl.U>I, T.e. OllTHqecKyio 06J18CTL qaeTOT. 

~ccnenyeu TenepL nepexo,1lHoe HSJiyqeHHe, Hcnycuae11oe KpalHe -

- peJIBTHBHCTCKOtt QBCTHnel B H8IIP6BJI8HHH CBOero .ltBHEeHHH. HCHO 

QTO COOTB8TCTBYElll8ff ~opuyna MOEeT 6HTL nonyqena HS (3), ecJW 

c,11eJ1aT:& B Hett sa11eay jS ~ -/~ · • CyOleCTBeHHoe HSueHeH.He 

npeTepnHT IIPH aTOM TOJI:&KO BTOPSH CK06Ka B 3H8M6H8T8J1e Blipa&eHIDI, 

CTOHmero non 3H8KOU HHTerpana, a W46BHO, OH8 rrpeBpaTHTCfi B 
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(I - /3 VE-s,.;,.tf).' ). So:o osea11aer.r, uo Ha cxo6Ka npH B- O 

MC>ZeT CT8'.r:& 1(8.:IOM, ~C;Jlif G - I t r.r.e. 06118Cflt KCIIYCK80JIWC qac-

TOT -B KpaAHe-peXftTHBHC!CKOM cxyqae YJJ8~K11H!Cff 38 C118T 118CTO! 

3H8'U1'.r0Jlll>HO 60Jll>llHX 11811( Oll'.rHqeox111e [6ZJ t [ 
63] T8K KSK :s pes-

t! , 47rn"-<-
..:reHOBcxoA o6JiacTH 11acTOT £("')= I - w :i. , r.:zte r;;S =--;;:;- ecu 

Kll8,!lp8T IIJI83K0HHOit tl8CTO'l'!i 9 ft - q!tfQJIO SJl6K'.rpOHOB B 0)lHHHU8 

06'.I>eua, 111 - Macca aJleKTpoHa ( cJiyqal xor;Aa E _,, I :s ontH11ec-

[ 64] ). KOM 06JI8CTH paccMOTpeH ]j 

3anllillleM ~op11yxy (3) c J !.3 -- ~8 t ]j CJiyqae KpaAHe-peJI!iTHllHCT· 

CKRX 11act111n H peHtreHOBCKOro nepeXO)lHOro HSJIYtIBHHH ]j CJie.:ztyn~eu 

BH,'Zte, KOTOpi.dl HSU IIOH8.:zt06IllTC!i AJIH n.3: 

dS -e-2._ (/ i .L _)
2 

-<-

dJl. =:rr~c) (1-~ , ~/·+fJ.._ -.l~s"--r.Z-;:.+~/ CJ clw (5) 

npHtl8M UH nepelllJIH K np1116JII11X6HHD U8JiblX yrJIOB ~ t T8K KSK 

USKCKMyY B yrJIOBOll pacrrpe.:zteJieHKH npHXO,lU11TC!i Ha yrm1. ~ e _, V.i;R.2.
1 

• 

Ec.J:H npoHH2erpHpoB8Tb STO B~paxeBHe no "yrnau, TO IIOJcytlHM [65] : 

o/5 2.~ ~1(· ·1 w<-11 -J:'::. f ro J J.j - =- -- + --~ -J t,r, ti.-+.1.- ,._ w2- -c/ W 'TT'C .l. {)' / { - ,J (6) 

Ma nocne.:ztHeit ~opyYJibl cne.:ztyeT , ~To cy~ecT:ayeT rpaH11111HaH tiacToTa 

15'-
~ ~-~, 

w'1 vl -- .:S 

T8K8H, tlTO 
. ::/ S _ .Z l"' I w 't· 

.fw -rrc ~ w 

/~--: {~~~ {:~~ 

npH 

rrpH 

(7) 

w « wtt-
(8) 

~ >> w ~I'-

~ 

"' 

HalioHen, ecJUI npoHHTerpHpollaTb ~opMyJiy (6) no Bceuy 6ecKoaeqao­

uy IllHT8PB8JIY 1l8CTOT _t TO IIOJIJtlHM [ 63 j 

5 i -e-<-(6 
=> :s ' c v 1.- 6 :i.' ~ (9) 

~.e. HCIIYIJt6HBSH B rrepeXO)lHOe HSJcyqeHHe HHTeHCHBHOCTb JIHHeilHO 38-

BHCHT OT SHeprHH qacTH~li (~11.T8KE6 r66] ). 

fil. PeHTreHO~CKOe nepeXO]lHOe HSJiy116HHe OT 
O]tHOi! IIJia CT Hlili. 

MH Blillle.:zteM oe~qac ~PMYJrY (5) ~pyraM cnocodoM (oM. TaK-

ze (65] ' [67] t [68] ) ' ImTop!:iOi IIOWlMO CBoeV. rrpOCTOTbl 0611s;ziaeT 6Ule 

H T6M )lOCTOHHCTBOU, qTO JI6l'KO o6o6~aeTCH HS OJiyqa~ IIJiaCTill~ Ill 

111 cTOIIKH IUiaCTHH *). ~JIH ar.roro paccuoTpHu none, coa;zia:saeuoa cac­

Teuoit JtBHXyll{KXCH aapH.D;OB, HS pSCCTOHHillHX 60JibWillX IIO cpa:aHeHH~ c 

ee co6CTB6HHIDllll paauepallill. XOTH B HameM onyqae 38P!IA )lBHE6TCH 

Ill3 - 00 B + OQ ' IW MC>aeu BOCil01lb80B8Ti>CH noneu T8KOit 

BSAS11H, T8K K8K HOHO,qTo H31Iy11eHH6 6y.:zteT IllU6TD M6CTO Ha KOHeqaoM 

yqscTKe TpaeKTOpHH :a OKpeCTHOCTH rpaHHUbl pas.:ztena cpe;zi. Cornsc­

HO [69] aBeprHH, H3JiyqeliHSH B 3JI6M8BT TeJiecaoro yr.na dJL:::~Vd8dtp 
H B HHTepBSJie qacTOT ri(,LJ paBHS 

!i c (- jz R ;_ d Q.. ~ 
d hW =27'r' f-lw , a -i 27{ ,) ,, 

i'x; R,,J+ 00 
, - · ~ fl _ 1'w£ <{wt- i< t~(t:J)_ 

n w - e ro " ~ e L ~ JJi: J 

(10) 

(II) 

- "'° 

3£)CTporoe o6ocaoBaffife aToro crroco6a .:ztaHo :a L121] • 
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r;n;e Re - ecT» paccTOHHHe oT ToqK111, r,lle Hweno uecTo J11anyqeH111e 

( B Hame M cnj"!ae - nepeceqeH111e TpaeKTOp111111 aapfl,I\a c r paHlllu;e«) ,llO 
~ . -TQqKJll Hae5Jil>,ll6Hlll.fl, 'to (t-) - pa;n;HyC - BeKTOP aapaxa, 11.-e,ll~'Ufll-

p..blfi BeKTOP B,llOJib R" , ' il = ~ rt"' BOJIHOBO~ B6KTOP llOJIH 

111snyqe Hlllflo ~opMyJIH (10) lll (II) B8lllllC8HH ,llJIH B8Kyyua. MH ,ll01llEHH 

o6oe5~T» 111x He npocTo Ha cnyqait CIJP. .ztli-t a Ha cnyqait ,llByx pasHiiix 

cpe,ll. ,ll,Jui STOro BCllOUHlllM, qTO 6CJIJll STH cpe,llli lllM6DT llJIOCKYJO 

r paHlllUY pa s,llena cpe;ll ( .c _:, ~· t:. ) ' TO BOJIHOB0!-1 BeKTOP noJIH 

~ -JliSJiy•:rn HHH I<. - ,llOJIJteH yll.e lllM0T:& CBOHMH KOMIIOH6HT81.Ul. BeJIHlll/IHbl ~' 
I ~ \ ~~ Ill de. 'A-<.. B nep:aoit H BTOpOH cpe,lle , COOTB6TCTB6HHO ( cu. 

;;; .4 ... 
({JopuyJI,Y (2), ~ ::: l.J._ ;. - ~ ) • 

.t, l. c..2- ·J,,""- . 
BTopoe oCSCTORTeJI:&CTBO, KOTOpoe H8,ll0 lllM6T:& B Blll;ZJ;Y npa oe5oe5~e-

HHH WOPyYJIH (II) 38KJIJ)qaeTCH B TOM, qTQ SJl6KTpOMarHHTH06 none Jll3-

'{48HlHI, o6pB30B8BIJJeeCH B OZ!HOj,.j 1'13 cpen, np!.1 llpOXOJKZ!eRllllll B ZlPFYIO c peii:y 

6y]leT npeTepneBaT:& OTpaaeHlllH lll npeJIOYJI6HlllH, KOTOpHe Mli )lOJillHl>I 

yqecT» c nouoDU>m cooTBeTCTBYID~ Kosww.11u;111eHTOB. 0.llHBKO B Hawe~ 

38].taqe Kpoue cBoCSo;n;H!ilx noxeit ecT» TBKEe 111 none qacTllll.l;li. 0Tcro;n;a 

cne,llyeT, qTQ 6CJilll llOJib30B8T:&Cfl lll3B6CTHblMlll KOsqxlJHJJ;lll6HT8Mlll 0Tpa­

Z6HJllH 111 npexoMJieHHH ,llJIH c:ao6o;n;HblX noneit, TO npe;n;Jiaraeuoe 0606-

~eHllle qiopuyn (IO) lll (II) ,ll8CT npaBlllJI:&HHe pesyJibT8TH TOJI:&-

KO ,llJIH nepeXO,llHOro HSnyqeHHfi YJILTpa-peJIHTHBHCTCKHX qacTHJJ;, T8K 

KaK TOJI:&KO n STOM cnyqae none 38PHJta 6Jilll3KO K llOJifil CB060,llHOro 

H3JIYll0HlllH. 

MTaK, llYCTb qaCTlllU8 ,llBH~eTCfl H3 cpe,llH B BBKYYM H BHqHCJIHM 

none H3JIYll6HHH, 111cnycKaeMoro Bnepe,ll OTHOCHT6JibHO HanpaBJI6Hlllfl 

~BMXeHHH qacTHUH. TorJta ,llBHl!leHHID sapH,lla B :aemecTne, cornacHo 

oe5o6meHHO~ ~OPMYJIH (II), 6yAeT COOTB6TCTBOB8Tb MHTerpaJI 

I2 

.... 

0 

0
, {t{i.-J vc~~iJ~~ 

?rSmJe cl't, a B BaKyyue 

oa· 

v-J:';,i5 ~ i'f~~~W/jr jf r4 ' 
-CC> 0 

MH nonouJIK :a HHX li!HTerpanax 2 = ~ Sffl~ ,rJte ~ - ecTi yrox, 
I 

COCT8B.Jmem BOJIHOBWl BSKTOPOll B B8Kyy11e c OCDI> i! ( ~ -onpe]te- . 

JifieT yron HSJiyqeBHH B Be~ecTBe). Ks llOCJie;zulHX HH~erpaJIOB BK)tHO, 

qTo OCHOBHO~ BKJIBA B B~X BHOCHT CJie~e y-qaCTKB IJYT!il aapil,la B 

cpe,lle i! H B B8KYYM8 ~./ ..... : er. ..... . 

..£. 
~ =~ 

'1'· :1. ;8 v-e--•-· ...,,."~..,..... ,) 

c 
w r -----f~~ i.-./' ~-s ' (12) , 

KOTOpHe H831>1B8DTCH 30H8JUI ~OJ>Klllp0B6BHH nepeXO,llBOro K8nyqeJU!H HJilll 

~JI!ilHBIUI xorepeHTHOCTlll (l] ,L57J • 
ECJIJll yqecT:& npeJIOllJl6Wffi ~ OTpa:leHHH BOJIB H BOCDO~SOB8Tl>CH 

COOTB6TCTBYJODtlll~ aaKOHaUH, TO MOUO nonyq.HT:& qiopsy.m.1 , HBJiflllDtlll6CH 

yJI:&Tpa-peJIHTHBHCTCKHM npe)J;eJIOJI KSK ~opuy,m,i (3) c ~ --~ 

T8K Iii C~MOit qiopuyJ:tH (3) t 6CJilil BHqHc.JmT:& STHll Y6TO~OY li13JlyqeHl'le 

lllCny~eHHOe H838Jt. 

Ml.I, O,llH8KO, He 6yJteY ,ll6JI8~ 3,lleCi STOro Iii orpaHMTIHMCfi TOJI:&KO 

cnyqaeu peHTreHOBCKoro nepeXOJtHOro HSJJYqeH.Hfi, KO r ,lla MO&HO npe­

He6peq:& OTpaxeHHHllH BOJIHaMH, T.e. ClllllTBT:& KOacp~HlU'I6HTH npoxoz­

}.{6WIH paBHWUI 8,lll!HKJJ;e lll ti = ~ I • Tor;n;a .H8 qiopMyJl (IO) ii (II) 

cpaay nonyqaeTCH ~opuyna (5) co BC6Ylll BHT6K8DlltJllMK HS Hee cm8)J;­

CTBlllIDO!I. IlOSTOKY paCCMOTPIDI cnyqaA npoJieTa Ylil>Tpa-peJIRTMBHCf­

CKO~ q~CTHJJ;li qepea IIJIBCTHHY TOJI~lilHH a. ' pacnOJIO&eHJIYD B Ba-
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KyyMe. Ec1IH BOCII01IL30B8TLCff KO~Hl{H6HT811B npoxo~eHHff Haxyqe­

HHH £7oj t KOTopwe B ASHHOM cnyqae paBHli no a6conDTHol BeHJNHHe 

e.itHHHl{H .H )t8DT T01ILKO C~Hr \llaaw, TO !41leDQHACH B <I>opKy1Ie (II) 

HBTerpa~ 6y.iteT paBeH 

0 ~ +~ 

~ifl-J!M~w-f 1'4-A.}<? j(l.~tE-$1ft;'9}1.1-f- zf.i-A.)ll j1{i-j1a,.'i)c.Ji:'i 
u-~ e ·e ott-+ 'f! · e ult+ 'e · dt 

) 

~ 0 ~ 
~ ,,,... .c. Ir 

r .1te A. = ~ - ~ . .nocne Hecnoam.x np6o6peaoBaHHit nony-

tun1: [?I J 

JS=~!l.J 1
, ~-1..)" ~· 1~f.rs,:,,.t:~fi.--}~<.J~ +~~iW(I3; a.JJ.. ,, ·c l i-B. ... .,, · - +""7.. I ?la · . r . t..J 

HeTPY.ltHO BM,tteTI>, llTO ecnH TO.JUllKH8 rrnacTHH MHOro 6onbme 30H~ 

\lJOp•HpoBaHHH nepeXOAHOI'O·ftSJiyqeHHH B cpeAe, TO <l>YHKl{Hff, CTOH­

~aH B KB8ApaTHHX CK06K8X IIO,ll HHTerpanoM, o6pa~aeTCff B 2 ( npH 

ycpe)tH8HHH no H8Cl01ILWOMY HHTePBiHY qacTOT), Tee. H31IYlleHHe 

IIJI8CTHH!:l paBHO YABOeHHOMY .HsJiylleBHD Ha O)tHOK rpaBHne. B TOM 

c;n:yqae K01'.lt8 STO YC1IOBH8 He YAOB1I8TBOPH8tCH B cnexTpaJil>HOM pac­

npeA81I8HHH nepeXO,ltHOl'O HS11yqeHHft HMemT M8CTO OCl{H1I2Ull{HH. MaK­

CHMYMH HX npHXO)tftTCff Ha qacTOTH [ 72J t 

w" 
" c.J,,_ 

s+;t ,) (14) 

If Q6 
r.ite "'r:t = h-- , a & -ecu l{em1e 1rncJia . ~opuyna (14) mleeT 

7V~ I 4~~ 
MeCTO npH Ws « C.J~ ' r.ite <Jq. = Ill (.1.-,ji1) 

~opuyJla (13) .1taeT TOJII.KO peHTI'8HOBCKYD qaCTb crrexTpa nepexo.1t-

Horo HSJiyqeHMa ynLTpa-pen~THBHCfCKOA qacTHIU>l. B o6meu cnyqae 

11.i. 

aTa <l>PPMYJia ClblJia noJiylleHa Ila\{JoMOBliM L73 J (cit. TaKllte L70j ' L74j - L7~. 

IY.PeaTreHoBcxoe nepexo.1taoe HanyqeHHe OT 
CTODKH IIJlSCTHH. 

Ilepel~eM TeaepL K cnyqam CTOIIKH WIBCTHB H peH~reHOBCKOro ne­

peXO.ltHOl'O wsnyqeH.llH. JlnH STOl'O paCCMOTpHM caaqana CTOIIKy, coo­

TOHll!YJ) HS AB1X ll1I8CTHH (pHc.2). EcnH BOCII01IL80B8'fltCH A2Ul KOS(l$1-

UH8HTOB npoxo:ueHHH llWJl8Z8HHHUB, Cll8.ltYJllll.IUUI HS pa6oTb! l70) ,To 

HHTerpan, HUen~HitCH B o6o6meHHol ~opuyne (II), 38IUlllleTCH B llHAe: 

. qj [;fi-JCo4~),,;t ~(A--1..)a · j T;:.~t.:1.7 ./c-s...•;;')ut- .2"(A-~.) a. 
vS...·"l ;e . e d + e . e a -r 
,..,., __ /lo ... ~ o 0o 

-}c'f'i"<N'fJ)wf ,f,1-~.)Q :;ifi-Jfl-~~)d 1'ti--l.J(.2q+q }•'f.t-;~<o)<N-f } ,. e e eJ;t+ e e d-+ e otc 
. , 

:g, ~ 
U' l'Ae 1- paCCTOHHHe wew nnaCTHHSIUI. 2~ { 

llocne COOTB8TCTBYD~HX npeo6pa80BSHRit MH nonyqaeu ~opuyny (13), 

HO COAepza111Ym IIOA HHTerpanoM ~OII01IHHT8JIDH!:lA \llaKTOP 

· :;,,,~(fr¥-~>1 +fv-AoJi]2) 
S"1 ~1r~-JJ: +(~ -~ .J 1] 

QqeBH~Ho, qTo B o6~eM cnyqae CTOIIKH, COCTOH~el HS t~ Il1I8C-

THH, ~Hft HHTeHCHBHOCTH peHTl'eHOBCKOrO nepeXO)tHOl'O ~snyqeHHH 111>1 

d.5 _ ~ :1. d.. 2 
· . ~""' a 0 

~~= ~) d~~ ~ 
d...fl. -7TC G-,~+;)2 -:t.7~ffe+f/ $ '/;<;,,.'Iv- iµ-;.,.,,,7+~ . 

. . /~n.i L~fi-/i7r!a~~)+./;Ffd;a~$jN){4J c1s) 

I ~h !l 1:~ ff--1 :i~ i + ~;~:: fL-1 ! 'J Y] 7" 
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KaK YJ!.6 roBOpHJIOCD, npH BliBO.zte ~OPMYJI!i (I3) Mli npeae6perJIH OT­

paaeHHblM noneK, cqffTSH KOaqiqJHUH6HT OTpaaeHHH uamiu. B cnyqae lite 

CTOnKH WI8CTHH OTP8l!t6HH6 HueeT ueCTO Ha KSZ,ItOR IIJI8CTHHe, llOSTOMY 

B o6JIB CTH npHU6HKUOCTH ~opuyJI.bl (15) He06XO,ltHUO Il0Tpe60B8TD ua­

JIOCTD Boero oTpaaeHHoro noJIH no cpa BHerutm c npoxo.ztHlfUUI , 8To npu­

BO,ztHT K YCJIOBHID 

fE::t) N ~~ 1. . 
{16) 

~opuyna (15) .lUlJI nepexo.ztHoro HanyqeHHH, 6ea ycnoBHll (I6), 6H­

na nonyqeaa Tep-YHK86JIHHOU H raaaSHHOU [78J ,L79J H rapH6HHOM 

H I'oJID.ztMaHOM [S?,] • B pa6oTax [ 78 J 1 [79] ' [SI J airo HsJ1yt1eHHe 

6 hlJJO H83B8HO "pesoHaHCHhlM11 • 

IlpH 8H8JliI36 ~opuyJI.bl (IS) ecT6CTll6HHO cpaBH.ltlBSTD cpe,ztH66 KSJIY­

tleHHe, HCnycxaeuoe O;ltHOi IllISCTHHO! KS paCCM8TPHB86MOR CTOI1KH 

IIJUlCTHH, c HSnytleHHeM, o6paayeJWM Ha O,ltHOR OT,lteJIDHO« llJI8CTHHe, 

T.e. ~opuyny (15), ~6JI6Hl!YE Ha N, CJI6,Zly6T cpaBHHTL c wopuyno! 

(13). YKa aaHHbdt aHanHa npoKaB.e.zteH B f 721 , K l.lhl .zta.ztHU JIHlllL ero 

pesyriHaThl. BB6,ll6U QSCTOTY w,' :~;-; ' r.ite f>= at-I • Tor.its 

npK fll)).{,J: H f» ~ HM66T MeCTO H638BKCHU08 CJIOZeHHe KHT6H­

CHBHOCTel HanyqeHHH OT Bcex WIBCTKH, T.e. cpe;1tHee H3JIYQ6HHe Ha 

O~HO! IUISCTHHe paBHO HSJJYtleHHE (!3). ~H8H\16CKH STH YCJIOBHH os­

HaqaJ>T, QTO paccTOHHHft Yea,"ltY IIJISCTKHSMH MHOro 60JILW6 30Hli wop­

UHpoBSHHll nepeXO,ltHOro HSJIYQ6ID1H B BaKyyue • .14nH Toro, \IT06li pac-
/ I 

CMOTpeTL ;1tpyr He qacTOTY 3SM6THU, "IJTO npH "'""'.P H (J .... <.cJ,. B 

cneKTpaJILHOU pacnpe.iteneHHH Ksnyt1e HHR ( 13), ncnycKaeuoro c o.ztaoa 

IlJI8CTKlW 1 ,ltOJiltHli HU6TL MSCTO M8KCKMYUb1 H MKHKMyYhl 1 TSK KSK 

tu) < (.,)~ • B pa60T6 [ ?2J ' noxaaaao , Bo- nepBYX, \!TO 118KCK-

16 

MYl.lbl HanyqeHHa K8K B CTOllKe frJIBCTKH, TaK K Ha O,ltHOR llJI8CTHHe npH­

XO.ltHTCH, npHuepHo, Ha onHH ff Te ae ~8CT0Tli. BO-BTOpwc,qTQ ecnH 

B 06JI8CTH qac TOT (,.) (..; <.A.,p' B cpe,ztHeM ~taJiyqeHHH, KCnycKaeuou c 

O,ltHOH IU18CTHHH, npOHCXO,ltHT YM6HhWeHHe B6JiffqffH UBKCHMYMOB HS qac­

TOTSX tUs no cpaBHeHHD c M8KCHUYM8UH H3JiyqeHHH, o6paayeuoro Ha 

0.ltHOR IIJI8CTHHe, TO npH 
I 

(,.)"' w 
.f H f» U. B6Jlil'IHHli ST.RX U8KCHuy-

MOB CT8HOBHTCH H6CKOJIJ.KO 60JIDme qe11 B cnyqae 0,It~oa llJI8CTHHHo 

~opuyna (15) 6Nna nonyqeua .ztJIH peuTreHOBCKoro nepexo.ztHoro Hs­

nyqeHHH KpalHe-peJIHTHBHCTCKHX qacTHU H CTOnKH, COCTOH~eD Ha "' 

DJIBCTHB. B o6~eu cnyqae HanyqeHHH .nll6oR ,ltJIHllll BOJIJW, \18CTHIUl npo­

HSBOJILHOR CKOpoCTH H CTODKH, COCTOH~ea HS KOHequoro .qP.cJia llJISCTHH 

peweHHH 6liJIH nonyqew B pa6oTaxL70J • [82J - [84] (cu. tax- ' 

ae [85] I [ 86J ) • .llnH 6esrpaazqHoR CXOKCTOR cpe~y ToqHHe pemeBJ.IH 

BliBe,zteHli B [87] • Toae cauoe AJIH cpe.ztY c nep20;1t"t1ecKK IlJiaBHO ue­

HHD~eaca HeO~HOPO.ltHOCTDD 6liJIO nonyqeHO B·[ 88J •. B pa6oTe l89] 
sa.ztaqa peweHS .ItJIH OearpaHHQHoa cpe,ltli H IlJISBHO MelIBl)~erocH c (v:) 

B TOU npK6JIH3'eHHH, KOr.zta f{o..') 6JIKSKO K e:;1t1umue. B [9o] paccuo­

TpeHa cpe.zta c nepKO,ztKqecKK K3M6BHm~e!cH B npocTpaHCTBe nJIOTHOCTLE 

B npK6JIHZ6HKK Manora HSMeHeHKH IL710THOCTH cpe,ltli, H, B Q8CTHOOTH I 

B cnyqae peHTreHoBCKKX qacTOT nonyqeHli .ztBa nepBYX qneua paanoll8-

HHH B PH.It IlOJIH HSJiyqeHHH, KOTOplie 6hUIH BliBe;1teHH ,ztpyrHU cnoco6ou 

B [89 J .. Cnyqa! TOHKOit CTOilKH IJJISC~HH paCCMOTpeH B (9IJ t a CTOII­

KK npOCB6TJI6BRliX IIJI8CTKH B ~ 92J. B [93} ,ztaHO WOPM8JIDH06 TOqHoe 

peweHHe 38,ltSQK ;ltJIH 6eCKOH6'1H0'1 nepKO,ltH'l6CKOR cpe,zthl • .llHaJieKTpKll:ec­

KSH cpe~a, npocnoeHHaH TOHKKMH M6T8JIJIH'!6CKHMK ~OJihrauK, paCCMO­

TpeHa B pa60TSX [ 94J t . ~ 95 j . 
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y •. Bonpocbl, CBfi38HHNe c nepeXOAHblll 

H3.llYlleHHeY. 

B npHB8A6HHOY Bbllll0 H8.llOZ6HHH T00PHH nepeXOAHOrO H3.lly4eHHfi 6!UI 

HCllOJil>30BaH M0TOA, B KOTOpoM OCHOBHYID pom> HrpaDT CB060AHb16 noJIB 

B BH)t0 KHTerpa.na (2). 0AHaKO HBAO OTY0TMTDt qTO Bee ~OPMY.Jlbl T80-

p~H nepexoAHoro H3.llYll0lil'lH 6H.nH no.nyqeHbl TaI01£e H APYrMu MeTOAOM, 

ocsoBbl KOToporo 6bl.nH sanozeHhl e~e B nepBoit pa6oTe rKHa6ypra H 

~paHKa [I] • Cy~HOCTD 3TOro M0TOA8 aaKJillqaeTCH B TOY, qTQ KOMllO­

H0HTS ~YPD6 llO.Jlll 'ABHlty~erocH aapSAa 3KBHBS.ll0HTH8 IlO.llil COBOKYIIllOC­

TH HellOAB~ )lHllO.lleit, pacnO.llOEeHHCIX BAOJII> TpaeKTOPHH [ 961, 
s 3ST0M BBO]tHTCH MS06paEeHIDl 3TKX AHno.ne~ H npldlleHHeTCH Teopeus . 

B38HMHOCTH. ~aJII.Heitmee paaBHTKe 3Toro M6TO'AS 6bl.1IO ocy~eCTB.ll0HO B 

ps60TSX Ila~OYOBa [ 97J t [
9s] • . 

BaKaHqHJ3sH 3TO Kp8TK00 H8JI0ll8HH0 TeopeTMqecxHX OCHOB nepeXOA-

Horo Ha.ny11elil'IH, Mbl He uozey se .OTYeTMU c.ne;zcr11111Me ero CTOpoHbl. 

~3 ~opMy.ll (I2) BH)tHO, llTO BOHS ~opMMpOBSHHll nepeXOAHOro H3.JlY­

qeHHfi B Be~eCTB6,'A.llfi y.nr.Tpa-pe.IDITHBHCTCKHX llSCTHU UOEeT CTaTli 

Oll0HD 60.llDDiOA. Ec.nH OHS CTaHeT HSCTOJD>KO 60.nDmoit, llTO qscTHUS 

HsqaeT HCJIHTblBSTD HS STOM .1VIKH6 YHOrOKpaTH06 pacceHHHe, TO T6~PH 

nepexo14Horo H8.JlYll0HHH AOJIXH8 6blTD COOTB6TCTBYilll!HM o6pa30K BHAO­

H8Y6H6H8 l99] .YqeTy BJUIBHHH )lHOl'OKpaTHOro pacceHHHH HS nepeXOAHOe 

HSJIYll0HZ0. npH HSJIHllHH ~1;10« , rpammH paaAena cpeA, . IlOCBHllt6Hbl 

pa60Tbl ~oo - I04 J, npH "JI;Byx rpaHnax ~0,5] • IJ~, a B c.noHcToit 

cpe14e [!"o7 - IO~ • 
~pyro« Bonpoc CBH3SH c yqeTOY' T6ll.llOBOro AB.KzeHHll a.neKTpOHOB 

. Cp0Abl, npHBOAH~ero K npocTp8HCTB6HHOit AHCnepCHH 'AH3.ll0KTpHqecK01i 

npoHHuseuocTH. BBHAY Toro, ·llTO npM aTOK noHB.llfiDTCH npOAOJil>Hble 

IB 

BOXBbl, rpaHHqHblx yc.nOBHA OK88blB88TCll Yelil>me H8H8B6CTHl:DC KOMIIO­

HeHT llO.llH. MOSHO BB6CTH HeKOTOJllil8 AOnonHHTeJD>Hlil6 ycnOBHH H T8KHll 

oc>paSOlil pemaTD 38Aaqy [40] ,[I09]. c ApyroM CTOpoHbl, CKJIHHWl H 

teTHCOBlill [IIQJ 6uno IlOKasaHO, qTQ HeAOCT8i11!188 rpaHKllHOe ycnOBHe 

'A.1lfi KOMilOH0HT aneKTPHll6CKOro IlOJUI YOllteT 6HTD 88K0H8HO rpaHHqlfHK 

yc.noBHeu Ha ~YHI<l.\HD pacnpeAeneHWI a.neKTpoHOB cpen1i1, ec:JIH pewaTb 

aa~aqy B raaoBO-KHHeTH11ecKou npH6nHaeHZH. B TaKo~ nocTSHOBKe aa­

~aqa 0 nepeXOAHOM H3.JlYll6HHH c yqeTOM npocTpaHCTB8HHOM ,ltHCHepCHH 

6bl.1la peweaa B pac>oTax tI2J ' !}IIJ - LII3j , a B rH;ztpoAHHBMHllec­

KOY npH6nHaeHHH B Ln4J • 
B.nIDlHHIO paaMblTOCTH .rpaHHqw Ha o6paaoBaHHe nepexo;ztHoro aanyqe­

mm llOCBfill{eHbl pa60TS AlilaTyHH H KopXM83HH8 lns~ H jla60T8 \JI6J 
Ilepexo,nHoe H3~yqeHH6 ,ltHilORDHblX MOM6HTOB [II?j H nepHO'AffqecKH o~e­
AYDlllKX ll.PYr aa ;ztpyrou crycTKOB aapHJt:eHHblX qacT.HU )IBj pacm.10-

TpeHo AuaTyHH. 06paaoBaHHe nepexoP.HOro HsnyqeHrui npH npoHSBOJII.­

HOM ABH&eHIDf 38PfiA8 H nnocKOi rpaHHU6 pa3A0JI8 CpeA HCCH0lf.OB8HO 
r • . . . 

B pa60T8X ~97~ t -9~ '._II~ - ~121~ t a B cnyqae c~epHll0CKOii rpa-
r -

HH!Ui pa3A6.llS cpe,l{ B ~122~ • IlOIDI' BOSHRK8IOIJ!H6 rrpH rrpoXOQ0HHH aa-

PflA8 qepea ,l{ByxcnO~HYIOt Tpexc.nO~HYD H MHOrocnoJ.tsym IIJ[8CTHHli AB- · 
f . ' .- .. . , . 1 

Hbl B pae5oTsx -.12t - -.125- • B pa6oTax L31..i h 3§., J. 26. - _I32J pac-

c110Tpeao rrepexOP.HOe Hany~eHHe, o6paayio~eecH npH HaKnOHHOK na~e­

H!t!H aapH;zta Ha OAHY rpaHHI4Y pa3A8.ll8 cpe.n, B ~l;], \13~ ' !J34] Ha 
r . 

IIJ18CTKHY t 8 B ,_I3SJ Ha CTOIIKY IIJI8CTHH. 

IlOJifi nepeXOAHOrO H3Hy'leHHH reBepHpyeMlie Ha ABHJiy1!10MCa rpaHH-

1.\6 pa3A8.llS cpe;zt. paCCYOTpeHbl .EapcyKOBblll v. .EonOTOBCKHM ~136]' Ha 
1· 

rpaHHU0 c Ha~ilo11HOM OfiTHqecKH 8KTHBHOf.t CpeAO.lt B
0 

}

37..i' RI Ha __ .,. ,,. .. 
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rpaBBue c rHpoTponHo« ~eppoMarHHTHoa cpe]toA B [l3BJ • KBaHTOBaH 

TeopWI nepexo;ztHoro 111s.ny11eH111H Jt8Ha B [103] • [139] • 

HaKOH6U, B pa6oTe [140 J paCCMOTpeHO HSJiyqeHHe 88pii;zta' BOS­

EHK8D~ee npH ;ltBHZ6HHH B cpe;zte co cny11a~HNllH H60;ltHOPOAHOCTHIW ' 

B ll4I] B cpe;ite' napal46Tpbl KOTopoti saBHOJIT OT KOOp]t.KBaT H Bpe­

J46Jm no aaKOHY 6ery~ea BO.JllW, a nepeXO)tHOe H81Iyll6HH6 B BOJIBO­

BO;zte HCC.116)t0B8HO EapcyKOBlill (62] • [76J • 
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I41. K.A.EapcyxoB, E.M.EonoTOBCKH~, IAaB.:aysoB, Pa~.lfo4JKa. 7,291 

U964.). 

PyKoill'!cb nocTyillfna 4-ro HOH6pa 1970r. 
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3aK83 1347 T.11paa 300 

MHoJEMTenDHO-Kon.11poEanDHaH cTam.Uta EpeEaHcKoro ~~a.11qecKoro 
~HCTHTYTa, EpeEaH 36, MapKapaHa 2 


