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A.H.AJilllXA.HltHH,r.M.rAPPIBHH,R.A.PICTIPIPHH, 
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I.BBe;a;eBKe 3£) 

Ilepexo;a;Hoe 11ranyqeBHe, BOSHHKaD~ee npm npoxoE;a;eHHH sapHEeBHOl 
qacTH~N qepes rpaHIDcy" pas;a;ena ;a;Byx cpe;a; c paanKqHNMH ;a;maxeKTPH­
qecKHUH nocTOHHHHMHJ6HHO TeopeTxqecKH npe;a;cKasaHo B I946r.I'HHs-
6yprou H ~paHKou[IJ • B ;a;aJil>Helmeu ;a;HH yXbTP,apeHHTKBHCTCKoro cny­
qaa: rapH6HHOU 2 (CM.TaKl!Ce 06SOPHYJO pa60TY (3 ) 6NHH Hatt;a;eHH ~Op­
yYHN ;ll;HH no:rmo~ BHTeHCKBHOCTH nepexo;a;Horo HSnyqeHHH, HCny~eHHOro 
B RanpaBneHHH Bnepe;a;, a Taltllte nonyqeHo cneKTpanbHOe pacn2e~eneHHe 
nepexo;a;Horo xanyqeHHH. IlOXbSYP.Cb STKY, AJIHXaHDHHOM a ;a;p.L4- 6HX 
npe;a;xoEeH UeTO;ll; ;a;eTeRTHPOBaHHH nepexo;a;Horo HSnyqeHHH B o6xaCTH 
peHTreHOBCKHX qaCTOT, KOTOPf"l 6Nn peaHHSOBaH B Hame~ xa6opaTOPHH. 
HaK6oxee npl!llleqaTeni.Hott, B ;a;eTeKTHpoBaHHH peHTreHOBCKoro nepexo;a;­
Horo ms;nyqeHHH, 6Hxa BOSMOZHOCTJ. ero HCilOXbSOBaHM!!'. ;a;nff onpe;a;ene­
HHfl SReprtd CBepx6NCTpNX qaCT~, r~e qepeHKOBCKOe HsnyqeHHe He MO­
zet gliTD npaKTWleCKH HCllOXbSOBaHO f 5,GJ • B ;a;anDHettmev AJIHXS.HDHH­
ou? , AlfaTyHK H rapH6HHOM {'8]6Nna paCCMOTpeHa BOSMOEHOCTb KC­
IlOlll>SOBaHH..~ onTW1ecKoro nepexo;a;Horo HsxyqeHrut ;a;na onpe;a;exeHHH 
aHeprHH YXbTpapeXHTHBWCTCKHX qaCTH~ H Hatt;a;eHN YCXOBHH, Kor;a;a STa 

3£) no.KJJ:a;a; Ha MeE;a;yHapO;ll;HOtt-KOH~epeH~HH no H;a;epHOtt aneKTpOHIDCe, 
BepcaxD, II-I4 ceHTH6pa, I968r. 
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HH'l'6HCHBHOC'l'b vozeT qYJICTBll!l'6J[DHO 88.BHCe'l'D OT SH6PI'TIH nepB11111:BHX 
qaC'l'JW;. B nplllH~Hne 8'1'0 BOSVOEHO,.Korxa ~8JI6KTpHqecKaH llOCTOHRHaH 

cpe;ztH 6.llHSKa K e;itHHH~e ( Tax ze, KaK H B cxyqae peHfreHOBCKHX 
qacTOT) H OSHaqae'l' BH6op ysKoro qacTOTHOrO cneK!pa B o6xaCTK npo­
apaqHOO'l'H ope;ztH. Klalil> H ~.[9] UOIIH'l'a1.IHCb HCllOllbSOBa'l'D S'l'K cool5-
paiteBllUI H BHllOXHJDl74 OIIH'l', B KOTOPOU perBC'l'pHpOBanocb nepexo~oe 
xaxyqeBHe npH npoxox;iteBJllH pellH'l'JllBHCTCKl4X llHOHOB H npO'l'OHOB qepes 
cx.oxcToe Bemec'l'Bo. Hux 6Hno o6BapyzeBo, ll'l'O HH'l'eHCDHOC'l'b nepe­
xo;itHoro H3JIYl!6HHH cxa<So' a HlleBHO' norapH~Jll1le-OKH) SSBBCU O'l' SHep­
rBH B COO'l'Be'l'C'l'BHH c Teop•eA. 9'1'0 <Suxo CBHSa~o c Tev, q'l'O pel'il­
C'l'pHpyellliA HllH HH'l'epBaJI qac'l'O'l' nepexo~oro HSnyqeHBH 6HJI B8CbV8 
mxpox. 

C ;itpyrol cTopoBI:i B pa6o'l'e[IO] 6uxo 'l'eope'l'Jll1lecKH noxasaHo, xc­
noxbSYH IPoPllYXH pa<SO'l'Ji r21 • q'l'o eCJIB orpaHHllH'l'bCH ;lt6'1'6KTllpOBa­
HHeV nepexO;itHoro manyqeHHH B BP8BHH'1'6llbHO YSKOll KOffYCe BOKpyr Ha· 
npaBneHHH nepBHl!HOI qac'l'~, 'l'O HH'l'eHCBBHOCTb nepexo~oro xsxyqe­
HHH 6y;ite'l' peaxo aaBHCe'l'b OT aHeprHH nepBW!HOI qac'l'mnt. B H8C'l'OH-
111eA pa6oTe npoBe;iteHo sKcnepH11eH'l'anbHOe xccne;itoBaHHe yxaaaHHOA 
SHepreTneCKOA SaBHCHVOC'l'H, a 'l'Sia:e cneK'l'PSJIHOro pacnpe;itelleHU 
nepexo;itHoro Han:yqeHl/ll'I SJieK'l'POHOB B HH'l'epBaJie 20+50 MSB B O;ltHOR 
H HeCKOJibKHX nJISCTHHax. 

~SB6C'l'HO, q'l'Q HH'l'6HCHBHOC'l'b nepexo;itHOro HSJiyqeHHH, HCIIyllleH­
HOro Bnepe;it B qaC'l'O'l'HOM HHT6pBaJie c;(,w H B TeJiecpo' yrxy d.O.. B 
cxyqae O;itHol rpaBHqH pas;itena BHpaxaeTCH WOPMYllOI 2 

d.2 W _ e2~2$i1lBCos29/ (B-iJ(1.-_l-j0JE-S<n2(i) 12 

d.wd.O.. -;ra;;(i-_lCos29)2 /(~Co:. G+ JE-S•nte')(i- J4E- S•ri.161
} , Ci) 

r~e f -~l'18ll6K'l'pJilqecKaH npOHimaeMOCTb cpe~s, (f} -yroJI HSJJ;yqeHHH. 
MolltHO noKasau, '!TO npH G« f , s > I ( tJTO oeeT 11ecTo B 

OllTHqeCKOi 06JiaCTl'1 qaCTOT) Jil .fo"' I KBa~paT MO:ztYJIH B WOPMYJie(I) 
paBeH I. Tor;ita, HHTerpzpyn (I) no asmayTaJibHOMy yrxy H nepexo;ita 
K npH6Jimtemm MaJILIX yrllOB e , IlOJiytl:Hll 

dW,,, J 2e2 fi'olf1 . (2) 

cl.w - 1TC [(rricYf:)2+ ftY 
Ma ~OPMYJIH (2) CJie;ztyeT, qTo MaKCl'1MYll HanyqeHHH H86.Jill;itae'l'CH 

Ji!pH 6::..f'iWIC'lt:: ; c yBexmqeHH811 saeprxH MaKCl'!MyM cyzae'l'CH H 
q, 

I' 

C;ltBHraeTCH B C'l'OPOHY MeHbmHX yrJIOB (} . • Ilpx S'l'OM cneK'l'paJIDHOe 
pacnpe~eJiesxe nepexo~Horo zsJiyqeHim: HMeeT BH,l ci(.V/'c.V • 

~HTerpHpOBaHHe (2) llO e ;itae'l' 

dW e2f f{mc211. 1-j [(EB )2 ]1l 
d.w c:.7Tc -L\6£ I +i +evi. mc2 +i. f · (3) 

F.cJIH fJ ~< me~£ , Ha (3) cJie;ztye'l' 

olW ,,. e 2 I((;£ )" 
ol.w -2rrc e mc2 

' 

(l/J 

eCJIH lite f} "ii? rnc2f £ , TO 

dW ~ ~ f p (6£ )2.. i] 
dw m: Lf,n mca . 

(5) 

TaKHM o6paaoM, KaK CJie;ztyeT HS IPoPMYJI (3),(4) H (5), l'1HT8HCHB­
HOCTb l'18Jiyll6HHH, B HHTepBaJie yrJIOB 0+8 pacTeT c aaeprHeit KaK 
...., £If ~eCllH f}q. mcYt: • C pOCTOM yrJia If} STa saBHCHMOCTb 
nocTeneLHO ocna6eBaeT H npl'l 6 >">me~ nepexo~HT B Jiorapx~MH11ec­
KYlil· 

B CJP,;qae IlllaCT~HJi B61ll6CTBa, 6Cll1'l TOJIJ11l'1Ha nocJie;itHeit MHOro 60llL­
me SOHbl ~OPMHPOB8Hllll'I l'13JiyqeHIDt B cpe~e, l'1HT6HCHBHOCTb HSn:yqeHHH 
B;itBoe 6onLme, qeM B cJiyqae O;itHoft rpaHH~H paa;itena. Teu He ueaee, 
HH'l'6HCHBHOCTb nepexo;itBOrO HSJiy'leHWJ ~OB,OJILHO Mana v. 1WH ero ycu­
J16Hllll'I cne]IJ'eT HCllOJlbSOBaTD CJIOHCTYD cpe;zty, COCTOHllcy'lil HS MHOrHX 
nJiaC'l'HH. B STOM cnyqae, ec~H 80Hbl IPoPMHPOBaHliUi H8JIY'l6HIDi B cpe~e 
m B BaKyyMe MHOro 116HbW8 !i:OJllllHHLI nnaCTKH· H paCCTOHHHe M6llt:ztY HliDllK 
COO'l'B8'l'C'l'B6HHO, mieeT M8C'l'O npOCTOe oy'M~poBaHHe HHT6BCHBHOCTeft 
nepexo;itHoro KS~qeHHH OT Bcex nxac'l'HH .7 •• 

B pa6oTefIO) npue)leira KPHBHe yrxoBoro pacnpeneJieHIDI npH pasHq­
HLix '6 = E /mc 2 H saBJIICHMOCTb HHTeacHBHOCTH nepexo1J;Horo Hanyqemm 
B O;ltHOit nJiaCTHHe OT 8Hepr141il qacTHifu npx paSJIHl!HLiX HHTepBanax yr­
JIOB o+e • Wa STHX KPMllb!X CJie]IJ'eT, qTO eCJIH coa;itaTL 8KCnepHMeH­
TaJlbftYD ycTaHOBKY' Il03BOJl.!IDlllY10 perHC~Hl>OBa'l'b ~OTOHbl' HCnyineHHHe 
B HHTepBaJie yrnOB OT 0 ;itO onpe~eJI6HHOrO anaqeHKff f!} , TO ~eK-

(f 
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TMBHOCTD perm:TpaUHH qaCTl!q TaKol ycTaH6BKOI ~OJIZlla 8UHC6!rl> Q! 
SHepl'BJ! qacTHJlli. HacTOH~HI axcnepIDleHT npoBe~eH no ueTo~, npe~­
.noa:eHHOMy B [Io]. 

2.SrtcnepDeHT 

SxcnepHlleHT BRno.nHeH Ha .nHHeAH011 ycxopMTe.ne (HHEeKTope) Epe­
BaHcxoro sJieKTpoRHoro cxHxpoTpoHa APYC. Cxe11a SKcnepM11eHT8Jil>HOA 
ycTaROBKH npHBO'AHTCH Ha puc.I. 

[lyqox 8l16KTPOHOB c BHepreTJrlleCKMll pas<Spocou tl~/£ ~ I% H­

Heitaoro YCKOPHTe.7.UI JIY O!i!K.nOHHeTOH llal'!IHT.011 M JI qepea KOJIJIDSTOp 
K HanpaBJIH6TCH Ha SKCnepHYefaJIJiHym ycTaHOBJtY. n11auefpL1 OTBepcTHf4. 
HCilOJibaye:tmx ItOJI.nHllaTOpOB COCTaBJIH.nH 3,5 WIH 8 ... SaTeM nyqox 
a.neKTPOHOB qepes BXO~Hoe OKHO HB 8.JlllMHHHeuol ~O.nl>rH TOllmllHoA 
"' 50)' BaityyMHOA ItaMepH npoxo;nM -qepea o;ttHy HS C!eit.n.aHm.tX n.nac­

THR Ilr ' Il2 H.IH Il3 TOJDn!HOA COOTBeTCTBeHHO 125, 220 HllH 459)" 
M ~a.nee, npol~H qepes sepKano.3 H BhIXO'AHOe a11DMHHHe:eoe OKHO, pe­
rHcTpxpo:eancn UH.IHH~POM ~apa~eH. IlpH aTOM cpe~Hmt T01'>B saBHCH­
MOCTH OT BHe~rHH SJieKTpoHOB J/I C.TeneHH KOJI.nHManMH nyqxa COCTaB.1IliJI 
5.ro-9+5.ro- a. Yr.no:eoe pacxoE'AeHme nyqxa1B aaBHcmiocTH OT cTe­
neHH xon.nHManum H sHeprHH qacT11n, onpe~en.aeuoe no paauepy nHTHa 
Ha WOTo6yMare, noMe~ennoH Ha uecTe UHJIHH'Apa ~apa~e.a, cocTaB.nH.no 
(I+3) •Io-2• Il.naCTHHY Ilr, Il2 H TI3~ B ItOTOPliX o<SpaSOBl>IBS~BCD HC­
c.ne~eMoe 11a.nyqeHme, 6H.nH saKpen.neHH Ha 'AMCKe B H ycTaHa:e.n111BanxcD 
npoTHB nyqxa ~HCTaHnmoHHO 6es HapymeHHH Baxyyua. SepKaJio 3 6b1Jlo 
HSrOTOB.neHO BaKyyllHLIM HSnN.neHHeM aJIDMHHHH Ha CTeKHHHHYE II1!8CTHHY 
TOX~HHOA !20 fl- • 

Vls.nyqeHHe B onTHqecKol o6JiaCTH llaCTOT' o6paaoBaBme.ecH B CTeK­
JiffHHO~ n.naCTHHe, OTK.nOHffJIOCD aepxa.nou Ha 90° H, npOl'AH qepes 
KBapne:eoe OK~Q BaKyyMHO~ KaMepH, nona~ano B perHCTPHP;vt>DtYD 
qacTb ycTaHOBKH. 3'AeCD Ha nyTH WOTOHOB 6RJIH pacno.nozeHH JIMHaa'J! 
c tP<>xyclil>IM paccTOHHHeM I =SI cu, ~Hawparua ~ H ~0Toy11RoEHTe.nD 
THna ~SY-29. IlpH HCCHe'AOBaHHH cneKTpa.nJiHOro pacnpeAe.neHJlll: HSJIY­
qeHHH MeZ:zlY ~Ha~paruoA M ~TOYMHOEHTe.neM noMelllaJIHCD paa.nHqH&e 
OnTHqecKHe @HJibTPfi. 

JlHHSa JI @OKYCHpoBa.na ~OTOHH, HCny~eHHHe no~ ~SHHblll yr.nou l( 
B xo.nJino c pa~eyco11 R"' f tg9 Hesaucl'Dlo oT paccTOHHM uex:zl.V 
Tp&eKTOpHett a.neKTpOHa H OCDD npH6opa aHa.norHt!HO JIHHSaM, HCnOJI:b-

syemiu :n raao:n~ qepeHKOBCKHX cqeTq:mxax. lb1a<»par111a 'A, pacno:no:11teH­
B8fl Ji ~Ka.nDHOM JIJIOCKOCH .nusu, B 8UJICIUIOCTH OT ~HaMeTpa OTBep­
C!llH nOSBO.nlUla perHCTPiIPOBaTD <»oTOHJ:iJ, HCny~eHHlile B HHTepBa.ne yr.nae 
O! 0 ~o 'AaHHOrO 1. 

Bea ycTaHOBKa 6u.na TmaTeXDHO sammneHa_oT ~OHa CBHHUOBHMH, xe­
.nesmntH H napa~HHOBWIH 6.noxaMH. IlpH Kallt~OM OT~eJIDHOU HS~epeHHH 

T611HOBOI TOK ~SY, a TalQte TOK~ o6yc.no:e.neHHHI ~OHOB1Di!H qaCTHUaMH 
H H&.nyqeHHeu, BOSHHKaJ:>mHll B pas.nMqHD!x qacTHX ycTaHOBKH, KOMneBCM· 
poBa.ncH cnenmanHol uocTo:eol cxeuol B no.nozeHHH rr4 ~acxa B,xor'Aa 
npoTHB nyqxa OTCYTCTBOBa.na CT6KJIHHHaH n.nacTHHa. 

Kpoue Hcc.ne~euoro nepexo~Horo HS.nYl!eHHH B onTHqecxott 06.nacTH 
~lCTOT, o6pasyeMoro B CTeKJIHHHOA llJlaCTHHe, s.neKTpOHiil MOryT o6pa­
soBaTD qepeHKOBCKOe H TOPMOSHOe HsnyqeHrui KaK B CTeK.nHHHOI n.nac­
THHe, TaK M B ~pyrlllX qacTHX ycTaHOBKH BHYTPH KaMepu (aJOOMHHHeBue 
OKHa, ras, sepxa.no H np.) ~OHOBoe Hs.nyqeHHe, reHepMpyeMoe B pas­
.nwumx qacTHX ycTaHOBKH ( itpoue cTeK.nHHHOI 1.rnmem1:) , KaK y1tasuBa­
.nocD B&me, KOMneHCHPOBa.nocD. TeM He MeHee, 6u.n npHHHT Pfi'A Mep 
l(Jil't ero yuenbmeHHH. Tax, :e xauepe cos'Aa:ea.ncn :eaxyyu ro-2MMpT. 
CT., qTO HCKJIJJqa.no o6paso:eaH~e qepeHKOBCKoro HSJiyqeRHH B rase. 
Kpoue Toro, Bee :eHyTpeHHMe noBepXHOCTH ItaMepN 6&JIH saqepHeHlil ax­
BS'Aarou. 

qTO xacaeTCH TOpM03HOrO H qepeHKOBCKOro H3.IY1!6Hmt, o6paayDl.llH*­
CH :e Ca.MOM CT6!CIIHHHOA nJiaCTHHe, TO KaK noRasa.nH npo~eJiaHHHe HaMH 
oneHKH, OHM He ;l(OJilltHli 6u.nH 'AaBUTl> cymecTBeHHOro BKJia~a B perHCTpH­
pyeMOe Hs.nyqeHHe. Ha CaMOM ;ne.ne, oneHeHHaH HaMH HHT6HCHBHOCTb 
TOpMOSHoro ws.nyqeHHH B 06JiaCTH qyBCTBHT6.IDHOCTM ~8Y 'AaXe 6es Yl!e­
Ta BJIIDIHIDI ope~ OKasa.nacD Y6HDme ox:w.naeMOH HHT6HCi!BHOCTH nepe­
XO;ztHOro HSJiyqeHHH. qepeHKOBCKoe ze Hs.nyqenHe B CTeKJiffHHOH ruraCTH­
He reHepMpyeTCH no;n 60.nbmHMH yr.naum H, XOTH HHT6HCHBHOCTb ero B&­
me HHTeHCHBHOCTH nepexo~Horo HSJiyqeHHH; OHO c O~HOI CTOpOHb! npe-
Tepne:eaeT no.nHoe BHyTpeHHee OTpaxeHHe, a c 'APYrOA CTOpOHli He pe­
rHCTpxpyeTCH B npe~e.nax Ma.INX yr.nOB OXBaTHBaeMl:lX ~Ha~pUI'MOa n~ 
Teu He 11eHee, BK.na'A o6owc M3JiyqeHHM onpe'Ae.nHJICH axcnep11MeHTaJIJiHO 
cne~DlllHll 06paao11. ITocKOJII>KY nepexo;ztHoe E3JxyqeHHe B n.nacT1me npH 
TOJllllHHe ee MHOrO 60Jil>lile£i SOHN WOpi.mpo:eaH!llff H3JxyqeHHH B cpe;n,e ue 
saBHCHT OT TO.IJllHHN n.naCTHHlil, a qepeHKOBCKOe H TOPM03HOe H3Jlyqe­
HJl8 saBHCHT OT Hee, HSMepeHl'!l'I npOBO~HJ!HCl> B Tpex n.naCTHHax Ilr~ 
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Il2 H Il3 pa3JIJif1lHoft TOJimHHbI. Eanee, no.nyqeHHble SHaqeHHH HHTeHCHB­
HOCTe~ SKCTpanOJil'lpOB8Jil'ICL K HYJieBO!i TOJimHHe, qTO COOTBeTCTByeT 
SHaqeHMD HHT6HCMBHOCTl'I nepeXO;!IHOro l'IS.nyqeHHH. 

3.PeaynLTaTbI H me o6cyz;zteHMe 

Ha pMc.2 nplt!BO;!IHTCH 38Bl'ICHMOCTL OTHOmeHHfl TOKa ~SY K TOKY UH­
Jll'IH;llpa ~apa;iteH OT TOJimHHbl.MHmeHH npH perHCTP8UHM us.nyqeHHH B 
yrJIOBOM l'IHTepBane 0+ $ =8• ro-2 Ilpl'I paSJilif1lHbIX 3H8'16Hl1llX SHeprHl'I 
aneKTPOHOB E. KaK BH;ztHO xs pMcyHKa, npM yBeJIJif1leRHH.TonmHHbl nnac­
THHbl MHT6HCJttBHOCTL HSJiyqeHMH yBeJIH'IHBaeTCH uano, T.e., KaK l'I OZM­
;ztaJIOCL, BKJia;zt qepeHKOBCKoro ltl TOPMOSHoro Ms;nyqeH~ B HSMepeHHYD 
HHTeHCHBHOCTL ;ztocTaTO'IHO uan~ AHanorMt1Hble saBHCHMOCTH nonyqeHN 
npH 'APYrHX MHTepBanax perHCTpMpyeW:i!X yrJIOB, a TaKxe npH cneKTpaJIL­
HblX MSMepeHJtmx. 

Ha p1t1c.3 np:irne:z1eHbl aKcnep!t!MeHTaJILHble H TeopeTJif1leCKHe saBMCM­
MOCTM '!Mena woToaneKTpoHoB, o6paao;saHHbIX B woToKaTo;zte qJOTOHaMM _ 
nepeXD'AHOrO H3JIY'l6HMH B MHTepBaJie ;!IJIMH BOJIH, COOTBeTCTBylOmHX 06-
JiaCTl'I 'IJBCTBMT6JILHOCTM qioTOYMHOEMT6JIH, OT aHeprMM SJ16KTPOHOB B 
paaJIM'IHblX MHTepBaJiaX yrJIOB O+ {} • SxcnepMMeHTa.JU.Hble SHa'leHHII HBJIH­
IOTCH SltCTpanOJIHUMeii ;naHHbIX, nonyqeHHblX npl'I pa3Jilif1llWX TOJim:imax 
nJiaCTi!H, K HyJie:Bo~ TOJIDU4He, qTo corJiaCHO BbimecKaaaHHOl!Y, COOTBeT­
CTByeT nepexo:z1Houy ManyqeHMJO. 3aTeM, ;ztJIH nepexo:zta K 'IMCJ!Y WOTO­
aJieKTPOHOB, noJiyqeHHble TaKMM o6paaoM SHaqeHMH paa:z1eJ1eHbl Ha KOaW<l>M­
~MeHT yCMJI0HMH ~8Y~ B TeopeTMqeCKHX KpMBbIX, Bbl'IHCJieHHblX no WOPl!Y­
Jie (I), yqTeHI>I noTepH, BOSHMKaDmHe npH npoxoz;zteHMH reHepMpOBaHHO­
ro CBeTa qepea BCIO OllTM'!6CKYIO CMCTeuy, a Taxze cnexTpaJILHaa: xa­
paKTepMCTJ.ma WOTOKaTo:z1a. Koa@qiMI~l'leHT noTepL B onTMqecxoii CMcTeMe, 
a TaK~e KOa<MlM~HeHT yCMJl0HMH ~SY 6bIJIM onpe;lleJieHbI axcnepMMeHTaJILHO 
a cneKTpaJILHaa xapaKTepMCTHKa woToKaTo;zi;a 6blna BSHTa HS nacnopTHbIX 
'AaHHblXo 

KaR BM;l(HO H3 pMc.3, Ha6JIID'Aa6TCH JHJILHafl aaBMCHMOCTL MHTeHCMB­
l!OCTH nepeXO;z\HOro H3Jiy'!6HMH OT SHeprMM 3Jl6ltTpOHOB. IlpM STOM B 
HCCJie;izyeMoii o6naCTltl 3HeprHli STa aaBMCMMOCTb TeM pesqe, qey MeH»me 
HHTepi1an OXBllTblB26W>IX yrm:iB. TaK~ npl.i (} ~ ro-2 S'la 38BMCJllllOCTl> 
HMeeT BM;!\ - E3 , a nplll e ~ 8• ro- ,..., E. BH;z\HO TaKllte' 'ITO xo;zi; SKC-
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nepmaeHTaJILHLIX aHaqeumt ;zi;oBOJIDHO xopomo cornacyeTCR c TeopeTB-
11ecKJD1H KpmBLillM. O;zi;n.Ro, uauepeHHHe aCScoJlllTHHe aHa11eur.m mITeH­
CHBHOCTH npeBLimaJ>T B cpe;zi;Hell B I,45 pasa COOTB8TCTByn~He Teope­
Tlif1l6CKM8 KPMBLie. Taitoe ze npeBHllleHHe aa6J111~eTCH npu Ha11epeHID1X 
cneKTPaJILHOro pacnpe;zteneHHH M H3Jiy'l6Hl11H B CJIOMCTOlt cpe;zi;e. STO 
npeBLimeHMe axcneplllMeHTa Ha;ll TeopMeA MOlltHO o6nHCHHT~~ nO-BJ!'AJIBI~ 
uy, HJIH HeTO'IHHM aHaHH.611 HeKOTOPLIX B6H1iHH, :U:O;llff~ll.B a!W)eKTml­
HOCTL perMCTPHPYJO~HX CMCTe11,. HJIM lite oCSpasoBaHHeM Ha nJiaCTMHax 
TOHKOro CJIOH BaKyyMHOro 11acna, B KOTOPOM TaKEe'oeipasyeTCH nepe­
XO;ztHOe H3JiyqeHHe. Ha pHc.3 TeopeTMtl6CKHe SHa1ieHMH yBeJIH'lieHH B 
I,45 paaa. 

~sMepeRo TaKze nepexo:ztHOe MsnyqeHMe B CJIOHCToA cpe;zi;e c 11uc~o11 
nJiaCTHH H.*5 H n=9. Ha6JID;z\6HO ycMJieHHe MHTeHCHBHOCTH nepeXO;!IHOro 
HSnyqeHHH. IlpH STOY 3HepreTlif1l8CKaH 38BHCMMOCTL aHaJIOrMqHa CJIY'laJO 
o;zurolt nJiaCTHHbI. 

Wccne;zi;oBaHMe cneKTpaxLHoro pacnpe;zi;eneami: nepexo;ztHoro Ms.nyqe­
Hr.m npe;zi;cTaBJIHeT caMOCTOHTeJILHbI!i MHTepec B BKlJY OTCYTCTBHH SKC-­
nepMM6HT8JILHblX :z1aHHbIX npx peJIHTMBHCTCKHX aHeprimx 11acTMU. B Hac­
TORme11 a1tenepHM6HTe MCllO.JU.30B8JIHC» onTJif1l8CKM8 lf)MJIDTPbl, y KOTOpbIX 
KOaiplf)M~HeHT nponyCK8Hl4li OTJIHqaJICH OT Hyllfi npM onpe;zi;eJieHHOi ;l(JIMHe 
BOJIHbl ~. saTeM pesKO ;l(OCTHrax IlO'ITM ;zi;o !00% H OCTaBaHCH IlOCTOHH­
HblM Bnno!L ;zi;o :z1aneKoA MHwpaxpaceolt 06J1aCTH~ IloaTouy, npMBe:zteHHHe 
Ha pMc.4 TeopeTM'l8CKMe H SKCnepHMeHT8JI»HbI0 aHa'leHHH COOTBeTCTBynT 
qJiCJiy (j')OTOHOB nepexo;nHoro MSnyqeHMH, npOJIIHTerpzpoBaHHOMY OT ~J. t 

COOTBeTCTBYDmelt ;ztJIMHe BOJIHbI, npm KOTOPO~ KOSiplf)MnHeHT nponycKaHIUI 
IPHJILTpa :z1ocTlllraeT 50% , ;zi;o ~i , cooTBeTcTBy10mei npe;neJILHOi 'AJIH­
He BOJIHbl qyBCTBMT8JILHOCTH ~8Y~.B OTJiil'!Me OT npe;l(bl;ll]~MX PMCYHKOB 
s;zi;ecL, Hao6opoT, yMeH»meHbI B I,45 pasa axcnep1t111eHTaJILH1>1e aHaqe­
HMH. 

Ha pim.4 BM;!IHO, qTO npH e ~ a.rn-2 
t E=50 Ma:e H E=30 MaB 

TeopeTH'leCKMe Kp:iraLie xopomo OilMCLIBaJOT SKCnepHMeHTaJILHLie SHa11eHW1, 
nony11eHHble H8MH. AHaJiorzqHoe MMeeT MeCTO npH aHeprMHX aneKTPOHOB 
20 MaB M 40 MaB. 

TaKHM o6paaoM, noRy11eHHlie aKcnepHMeHTaJILHbie ;naHHl>le noKaaanH, 
'ITO: 

I. Xo~ aitcnepHMeHTaR»HOH aaBHCHMOCTH HHTeHCHBHOCTM nepexo~Horo 
HSJiy'leHHH ~ nJiaCTHHe M CJIOHCTO~ cpe:z1e OT SHeprHM, a Taia:e cneKTpa-
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JI.DHoro pacnpe~eJieHJUI HHTeHCH:BHOCTH,.xopomo corJiacyeTCH c co~ 
BeTCTBYJlllUDIH TeopeTHll6CKJDIH xpHBl:D(H. AciCOJillTBhle axcnepH116HTaJII.­
Jili(e SHaqemm npel!HlllaJlT COOTBeTC'.rBYJlllllle TeOpeTHllecKl/le B I ~45 pasa. 

2. axcnepru1eHTanao noxasaHo, 'llTO npH m c 2/.=- > 8 ~eMcTBHTem.Ho 
Ha6JI1J;zcaeTCfi ;zi:oBOJlbHO pe3Kaa saBHCHJiOCT» l!HT6HCKBHOCTl/I nepexo~oro 
HSJIY'll6HHlI OT SHeprl/IH sapflllteHHol l!8CTHJtbl; 

3~ B OllTH'll6CKOM o6JiaCTH 'l!:aCTOT HCll0Jlli30B8HJUI CJIOHCTOI cpe~ 
BM6CTO O'AHOI miaCTl/IHbl ycWil'l13aeT l/IHTeHCHBHOCT» nepexo~oro HSJIY­
'116HHH. 

Ha OCHOBe STOro UOllHO C'AeJiaTb CJie;DYDl!lHe BSBO~. Ilepexo~oe 
HSJlY'WHl/le B O]:(HOM M8CTlllHe npH C06Jlll;zceHJ/ll/I YCJIOBllllI mc'l't ~ f9 
MOXeT CJIYXHT» npoCTHU MeTO'AOU l/ISUepeHBH SHerrKlll nyqxa 'l!:aCTHI{ c 
HSBeCTHOI HHTeHCl/IBHOCTbD. EOJI»mmt l/IHTepec.npe;zi:cTaBJIHeT l/ISUepeHl!e 
SHepl'l'llll O]:(mlO'llHOI 'l!:aCTHitbl BHCOKOI SHeprJm~ nOCKOJibKY HMeD~HeCH 
MeTO~ npl/I ]:(OCTaTOl!HO 60JibfillilX SHeprlllHX l!8CTl/I~ l/IJil/I :Bec»ua yCJIO­
EHHDTCH, l/IJilll xe npman:mnraJI»H~ HenpHro;zum. HcnoJIDSOBaHHe nepexo~­
Horo HSJIYl!eHHH B CJIOHCTOI cpe;zi:e c 'AOCTaTO'llHHY 'lll/ICJIOM nJiaCTl/IH 
llOSBOJil/IT l/ISMeplllTb SHeprlDJ qacT~ B HHTep:BaJie ~= E/1n~2o::::IO+IOOO, 
qTo C00'iB6TCTBYeT HHTep:Bany l/IMllyJIDCOB ""'5t500 MsB/C ,I,3+I30I'SB/C. 

5t500 raB/C l/I IOtIOOO rsB/C ]:(JIB SJieKTpOHOB, llHOHOB, K80HOB H 
npOTOHOB COOTBe'l'CTBeHHO. Bepxal/11 npe;zi:eJI l/ISMepaeuux SHeprlllit orpa­
Hlll'lleH TeXHJd'lleCKl/I ocy~eCTBHMYMl/I KHTep:BaJISIOI OXBaTHBaeJILIX yrJIOB, ~ 
H yrJIOBWf pa36pocou sapH:EeHHbfX·qacTHI{. Hyxao 3"1leCT:&, 'llTO np~ ST011 
ueTO'Ae H3MepeHJIH npaKTl/l'lleCKH H6T noTep:& SHeprlllH qacTHitLI. 0TMeTHM, 
qTo }tJIR Y1f8Hl>llieHHH ql'lCJia mISCTHH B CHOl/ICTOM cpe;zi:e MOXHO HCilOJID30-
BaT:& npocBeTJieHHble nJiaCTlllHhI H ~8Y c JIY'llIDID/ll/I cneKTpaJ!I,HI:mH xapaKTe­
pHC'r¥Kairn. 

EunH npoHsBe;zceHH oueHK111 paspema.JJmett cnoco6Hoc!H npH6opa,111sve­
PHD1llero sHeprlllll 'l!:acT~,c yqeToM ®ryKTyaUIDi qwcna o6paaoBaHHblX 

KBaHTOB nepexo;zi:Horo HSJiy'll6HHH B CJIOHCTOtt cpe;zi:e,a TaIOKe i.PJIYKTya­
umt,06ycJIOBJiellHhIX ~OTOYMHOXl/ITeJieM.IlpM STOM He yllHTblBaJIOCb BJIHH­
HHe ;zi:pyrmc @a,KTOPOB (MHOrOKpaTHOe pac~eHHllle qaCTHU H T.;zi:.) Ha 
paapema.JJmyn cnoco6HOCT»,nocxom.Ky npH BblCOKHX SHeprHHX OHM ;llaDT 
M8Jibltt BKJia;zi: • 

Ha p11c. 5 nplllDO;lIHTCH aaBHCHMocT» paapem®l!lett cnoco6HocTH afa~ 
OT SHeprHH l' :0: E:/mc2 ,a' TaKJB:e OT I- j3 npH ;lIBYX HHTepBaJiax 
yrJIOB G+ 6 .BM,1.iHO,UO npK b'"'I02 nplll60p HMeeT paspeIDaDII!Yll cno­
C06HOCTD 4/J/ft"' 10", T .e. oaa Taxoro 11e rropi!;lIKa ,1taK 111 paspemanma!I 
cnoco6HocT:& HMemmnxca rasoBLIX 'llepeaxoBcK~ cqeTllHKOB (Hite et 

!O 

-'· 

o.i[i1] i-}"t5·/0-~ tJ!'/fo=2,5·to 3
; Gtfey et d [12} l-,P=lf.10-: 

A.f>/.p = 5·10--o, Llnol<:>n Ga,um et a.e {t3J p=20+40~8/c., Al'/p-:!-/O-; 
·If 

2·/0. Taxaa BblCOKaH pa3pema1>ma.R cnoco6Hocu 11.J /.p nosBoJIHeT 
cenapHpo.BaT» qaCTHUH no uaccau B HSOIDlllyJibCHOM llyl!Ke B 06JI8CTH 
6o~»mmc m.inyn»COB.8TO Blll'AHO HS pHc. 6,r;zi:e npHBe;lleHbl a[li,[leKTHB­
HOCTl/I perHCTP8Ullllll pasJIH'llHhIX qaCTHU .B l/ISOl/IMllyJibCHOM nyqxe Baa­
BHCl/IMOCTH OT MMllyJibCa 'l!:aCTlllU.BH;zi:ao,qTo npH 'AOCTaTOllHOI aili(PeKTKB­
HOCTH perHCTpaul/IH llHOHOB ( '2 =50% l/I 'Z =85%) s[li,[leKTHBHOCTb 
perHCTpaulllH KaOHOB H npOTOHOB 3Hal!HTeJibHO OTJIHll'.aeTCH ;zi:pyr OT 
;zi:pyra. 

Tax111u o6pasou, npHBe;zceHHble s;zi:ec» sxcnepma:eHTaJIDHRe pe­
syJI»TaTbl H TeopeT111qeCKHe oueHKl/I llOSBOJIHDT H8'A6HTbCH,llTO nepe­
XO'AHOe H3JiylleHHe B OilTHl!6CKO~ 06JiaCTH ~aCTOT MO~eT 6hlTb HCllOJID­
soBaHO AJIR coa~aHHH npH6opa,HaMepmomero aHeprJAJ'.l qacTMI( BblCOKHX 
sHeprmi. 

Puc. i 
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