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I. BB8ll8HH8 

Pacnp8,11;81I8HH8 CHliH ll8C~H11HO-,ll;lijl011HWC li f. -nepeXO.ztOB B 1I8rKHX 
ft,ll;p8X ,11;0 CHX nop ftB1Ift8~Cft DP8AM8~0M HH~8HCHBHHX 3KCD8PHM8H~an&HHX 

HCC1I8,11;0BaHHA B p88KUHRX aeynpyroro paCC8HHHft 81I8KTPOHOB1 ~-qac~HU 

H T • .zt. ll~qeaaYe peay~T&TY auanHaHpy~cs B pa.zte ae~aBHHX o6aopawc 
pa(jo~/!,2/ • 0TM8~Cft ~8KH8 xapanepHYe qep~Y 1 K&K 8H811HT8~Haft 
4/P&rM8HT~ft H80B8KTOpHoro EJ- H JI80CK8JUlpHOrO E2 -peaOHaHCOBo 
Xopomo H861III]t88TCft HH8K03B8pre~KqecKHl (/.. ""5)-p880B8BC. 01'BOCH1'8UHO 
,ztpyrHX yYUTHDO~HOC!el 8KCD8pHM8H!aniBY8 CB8,11;8HJIH DOK8 e•e CKJ,li;BY 
H aa~&CTJII DpOTHBopeq~tBY. 

K uacTo~euy BpeueaH npoBeneuo MHoro pacqeTOB xapaK!epHc!HK pe
aouaacuwc COCTOHHH&l B paaJIHliHYX MO,lt81I.IoHYX DO,li;XO,ltax ( CM. OCSaopy/l ,2/) • 
B cBaaH c a!HM cOBpeueuuYe uo.ztenH .ztonZHY Y.ltOBJie!Bopa!.Io no Kpalliel 
uepe ~YM BasBYM Tpe60BaHHRM: 

a) Y.ztOBneuopan ycnoBHII cornacoBauHa 1 aanaraeuouy ~paucnaUHOH
uoA HHB&pHaHTHOCT.Ioll (pacqeT ,lt011K8H 6YT.Io CaMOCOrli&COBaHHWM)i 

6) TOqftO Y11H!YB&T.Io H8DpepYBHHI CD8KTp 1 qfo o6ecne11HB&81' DOnHOTY 
O,ttHOqaCTH11HOrO 6aaHCa H 8CT8CTB8HHYM OOpaaOM ,lt88T escape -IIHpHBy 
peaOBaBCHYM COCTOHHHRM BY18 nopora BKne!a HYKJJOH&o 

Cpe.ztH 6on.Iomoro KOJIHqecTBa t'eoperHqecKHX pa6o~ no peaouaucau B 
nerKHX fl,ll;p8X CpaBBHT81I.IoHO H8MHOrHe OTBeqaJ~T 9THM Tpe0oBaHHRM, 
cp~ HHX pa6ora/3/ 1 B KOTOpOI HCD01I.Io8YIITCfl 38BHCS~e Of D1IOTHOC1'H 
CHliH CKHpua. O.ztBaKo Ba,lteZHocu Teope~HqecKHx npencKaaauHA B ruou 
DO,li;XO,ll;8 CBHK881'Cfl HS-38 H80,li;B08H&11HOC1'H BY6opa ]tOB~HO 60JJ.IomOrO 
qHcxa napaueTpoB a~eKTHBHYX BaaBuone&tcrBHA. Kpoue roro, cauocorna
coBBHHYI noreauHan 1 nonyqeuaYl B pacqerax c cHnauH CKHpua, K&K npa
BH1I01 8H811HT811.IoHO xyKe BOCDpOH3BO,li;HT O,li;B0ll8C!H11HY8 CD8K!pY B OK01Io
MarHqecKHX a,11;pax 1 qeu 4!8BoueaonorHqecKHe nOTeHQHanY ~Hna Bynca
CaKcOKa. noaTouy ~a nonyqeaHa YAOB1I8!BopH!en.IoHoro cornacHH pac

cqHfaHHYX CD8KTPOB HH8KOJ18Z~ K01I1I8K~HBHYX COC!OftHHI C 8KCDepH
M8H~Bn.IoHYMH ,lt8HHYMH npHXO,li;H~Cft B&p.IoHpOBS!.Io napaue!pY B8aHMO]t8lC1'BHI 1 

qro aapymaer cauocornacoBauHe. 
B CBHSH C 8THM ec~8CTB8HHO B08HHK88T K81IaHH8 DOC!pOHT.Io npoc~yll 

CaMOCOr1I&COBaHHYII MO,li;81I.Io Ha OCHOB8 4!8HOU8H01IOrHqecKOrO o6onoqeqao
ro D01'8HUHfUl8 1 B KOTOpOI 4/opua H napauerpY B8aHMO.zteiCTBHI onpe~e1IH-
1IHC.Io 6Y ycnoBHeu cornacoBaHHH. TaKas uo.zten.Io 1 YAOB1I8TBO.PH•8B Bce11 
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BHWeyKaaaHH~ orpe6oBBHHau, 6Hna npe~noaeHa B pa6oore14~ a Ha ee ocHo
Be npoBe~eHH no~o6HHe paclleTH ~na a~a 201 P& 151. 9TH pa60TH no
Kaaana, liTO B TaxenHX a~ax TaKaa uo~enh,B cy~OCTH,TaK ae xopomo 
onaCHBaeT xapaKT6pHCTHKH cneKTpOB llaCTHliHO-~NpOliHHX BOa6y~eHH~, 

KaK H ~yrae,aHaliHTenbHO 6onee Hao~eHHHe no~o~H. 
B ~aHHO~ pa6oTe aTa uo~enb acnonhayeTCH ~na paclleTa pacnpe~e

neHH~ llaCTaliHO-~pOliHHX E~ -nepeXO~OB B TaKOY nerKOY ~e, KaK 
160 , c ~.tenbJO npoBepKH ee npaueHauocTH B aToti o6nacTa a~ep. llpoBe
~eH CHCTeYaTalleCKHa paclleT p~Hai.tHOHHHX CHJIOBHX ~YHKI.tHa B036y~eHHa 

c uynhTI4nonb!lOCTHYH f•L..:'f, onpe~eneHo nonollteHHe uaKcauyuoB, escape
mapi4HH r~ H aaylleHa aaooronnecKaa CTPYKTypa pacnpe~eneHI4a llacTaliHo
~NpOliHHX nepexo~oB. BNt~HcneHH aHepreT14lleCKH-BaBemeHHHe npaBI4na cyuw. 
PeaynhTaTH paclleTOB cpaBHHBaJOTCH c aKcnepaueHTanbHNYH ~aHHNWa a c 
peaynhTaTawa, nonylleHHHYa B ~yrax no~xo~ax. 

2. SWW6KTHBHHe Baa14YO~e~CTBaa 

S~eKTHBHNe Baaauo~eacTBHH npe~nonaraJOTCH cenapa6enhHHua 14 on
pe~enHilT.ca no O~HOllaCTHliHOYY llOTeHI.tHanY C llOYOII!biO YCJIOBHH TpaHCJIH
LtHOHHOa HHBapHaHTHOCTa. ilyCTb 3~aH C~epalleCKHa 060JIOll6liHH~ llOTeH
LtHaJI 

U('l.)= LJ(O)('t) + U(0{t)'C!+U't~>1U-'Cz), (I) 

U (Ol uc·n u, 
r~e , H - COOTB6TCTB6HHO HSOCKanHpHN~, H30B6KTOPHH~ 
14 KynoHoBcKaa noTeH~.taanH, 'C i!: - npoeKI.tHa aaocnaHa HyKnoHa. ( + 1. ~na 

He~TpOHoB a -l ~na npoTOHOB). Tor~a a~eKTHBHHe canN, cornacoBaHHNe 
c noTeHI.tHanou, nonyllaJOTCH B BH~e / 4,5/ 
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.B\1~ g,L. COOTB6TCTBY6T KYJIOHOBCKOMY llOT6HI.tHany O~HOpO,ZIHO aapa:&eHHO~ 
c~pN p~ayca Rc. . KoHCTaHTH Baaauo.z~e~cTBHa TanlKe onpe.z~enaiOTCH yc-
noBHHMH cornacoBaHHH, npalleY Cl'0 ' a i1. t~> ae aaBllCHT OT L : 

( ~(IC) )-~ = L J o u<K' 'd.Pr"' z 
ttx '()-z, a'l. 't dr. ( 6) 

(o) (1) 

J>=J,.+Jp' f =fn-fp 
I<=O,:tj 

r~e .Pn a fp - o6onollel1Hoe pacnpe.z~eneHHe nnoTHOCTa aeaTpOHOB a npo

TOHOB. KoHCTaHTa ifcL cna6o aaBacaT OT L: 

( c)-".{ I/f..c "D·J' 2 7!(.. = J{.Jl ~i. ('t) 1#: 't dz. { 7) 

16 
B cnyllae a.z~pa 0 c N= l KOHCTaHTa aaoBeKTOpHHX can aaxo,1111TCH 
npe~enbHHY nepexo.z~ou N-l. ..... 0, B KOTopou npe~nonaraeorca, liTO 

U
(i) N-l uco1 
=-r----;~ 

(~) ft'-l (O) 
H 5' ~A .f , Tor.z~a .z~na p~aanLHO" llaCTH 

HaoBeKTOPHHX cun nonyqaeu: 
r(-1) 't' - (1) d_~ ()Uf11- ""(1) dUro) (}Ufo! (8) 

(t, )=X ~1. Vt' -'£ 'Oz. o-z.' ' 

i(1): _ ~ (t(O) • 
( 9) 

BeJIHliHHa ~ onpe.z~enaeTCii 11a paclleTOB ,ZIJIIi a.z~ep c N J:. il a B .z~anLHeA
meY nonaraeTCii paBaoa 0,8. TaKoe aaaqea~;e napauerpa e noaBOJIHeT 
cornacoBaTL C 3KCnepHM6HTaJILHbiYl ,llaHHHMa BNli11CJI6HHbl6 fiOJIOliteHali MaK

caYyMOB E i -peaoHaHcoB. 

3. PaclleTH u o6cYlKJ16H~le peaYnLTaTOB 

CneKTP Boa6YlK.11eH~;~ yynuLmonLHOCTil L Bblme aHepr~!a cenapa~.taa 
HYKJIOHOB HBJili6TCii HenpepblBHbll4 I! 06blliHO xapaKTepaayeTCli CllJIOBOA 

~yHKI.tH6~ / 6/: 

S 
('t'J 2l + 1 J ('l:) (T.) 
I. (W).::---y- ln1 "Vat. {'t) Al. ('l,"t';w)x (IO) 

('t) 
xV1. (2 1,w)z2 dzz'zdz.' 

' 
1:=11,p, 

'~ aJ r~e V - BHewaee none, VL - aaBaca~e OT aaepraa Boa6y~e-
' OL 
~Y.li w 3qJ\tJ6KTUBHble nOnli, ~ei\CTBYIO~He Ha HYKJIOHH npH BKJI10li6HHH 

3 



• 

atiJ!PeKTl'lBHbiX BaaltiYOAe~cTBH~, A~>- tJ:aCTiti'IHO-AbiPO'IHbl~ nponaraTop, 

KOTOPbl~ BblllilC1llieTca B KOOM!tiHaTHOM npeACTaBJieHLn/
7 I. lilaoTon11tJ:ecKaa 

CTPYKTypa Boa6ylK.l{eH11~ xapaKTep11ayeTca HaocKaJiapao~ (T=O) 1t1 HaoBeK

Topaolt (T:d.) CltiJIOBbiY!tl !lJYHK~lliY!tl: 

S 
l [ 1 (PI 5 (11) ] 

I. Cw,'T'=o)= A SL (w) + " (w) (II) 

S~. (w,T=i)=! S~P1{w)- ~ S~"' (w) • (12) 
460 

qltiCJI6HHb16 pactJ:eTbl npOB6A6Hbl B llAP6 CO C~6p11tl6CK!tiM nOT6H-
~Iti8JIOY BYACa-CaKCOHa B Oelbi'IHO!t napaueTp!t138~ltl11 qenypHOBa/

81. rJiyellt!Ha 
nOT6H~aJI:&HO~ liYbl H6MHOI'O Bap:&ltlpOBaJISC:& AJill p83Jll1'1HblX ( e 1 J ) COCTQ
liH!tl~ C T6M 1 tlTOClbl BOCnpOl13B6CTitl 3KCnepltiM6HT8Jl:&HO Ha6JI~A86Ubl~ OAHO-

tJ:SCT!tltJ:Hbl~ cneKTp. 
CauocorJiacoBaHHblli pactJ:eT c ytJ:eTOM TpaHCJill~>lOHHO!t ltiHBaplilaHTHoc-

Titl n03BOJlli6T KOppeKTHO Bb!A6Jllt!T:& 11AYXOB06 11 1-- COCTOliH!tl6 ( W= O), 9TO 
oco6eHHO BagHo np111 nocTpoeHiilltl noTeH~aJia XapTplti-~OKa ltl3 a~eKTIIIBHbiX 
B3811YOA8YCTB>Ili Tlilna C11Jl CK11pMa. EOJI!II CaMOCOI'Jl8COBaH116 He CA6JlaH01 

TO, KSK OTY6tl6HO B / 9/, nOJI0~6Hl16 I'MI'aHTCKOI'O KBSAPYUOJI:&HOI'O peao
HaHCa CTaHOBIIITCli Otl6H:& tJ:YBCTB!tiT6Jl:&HbiM K 3H6pi'MliU tl8CT11'1HO-AbiPO'IHbiX 
Boa6ylK.l{eHMlt. OTueTMM, tJ:TO Bo MHOrMx pa6oTax c cMJiau11 CK11pMa 

11
AYX

11 

KOppeKTHO He OTA6Jlli8TCli (cu., Hanp11Yep, /IO/). 
Ha wcywse npHBe.n;eHbl pactieTbl c:wroBblX ~ A1I.fi SJieKTpHtieCKHX 

B03ClYlKA8HMlt C uyJI:&TMnOJI:&HOCTliMM /.. = /-4. Jl.Jili f.. '>i CUJIOWHOiil Jllt!Hiilelil 

nOK83aH8 PSAIII8~lt!OHH8li 1 nyHKTitlpHOI - lti30CK8JllipHali 11 WTpltiX-nYHKT11pHOii1 -
lti30B6KTOpHali CltiJIOBbl6 !lJYHK~11. Jl.Jili /.. • 4. npHB8A6H8 H30B6KTOpHali CHJIO
Bali ~.l.J;I!qlpbl Ha :pl4~8 OTHOCliTCli K CltiJIOBblM !lJYHK~HliM 1 nOK83aH
HbiM CnJIOWHOiil JlltiHH6Ii1,1t1 COOTB6TCTBY~T AOJI6 3H6pi'6THtl6CK11-B3B6W6HHOI'O 
npaB!tiJia cyuu (9BITC), KOTOpali lt!CtJ:epnbiBaeTCli Ha ltiHTepBaJie SHeprH~ OT 

HYJili AO yKaaaHHoro cTpeJIKO~ aHatJ:eHHll. 
B Ta6JI!t1Ue npHBeAeHbl xapaKTepHCT!tiKM HeKOTOPbiX xopowo JIOKaJIHao-

BaHHbiX peaoHaHcoB, KOTOpble cpaBH~IBa~Tca c pactJ:eTaM11 APYI'HX a:BTopoB 

H C 3KCnepHU8HT8JI:&HbiW11 AaHHbiWH. 
0TU6TitiM xopowee COI'Jl8CH8 Bbltl11CJI8HHbiX aHeprM!t AHnOJI:&HblX peaOHaH

COB C 3KCnepltiM6HT8Jl:&HbiMH/l2/, tlTQ 1 KOH8'1H0 1 OelYCJIOBJieHO BblelOpOM na
paMeTpa ~ • 0AH8~0 3H8pi'Itlltl peaOHaHCOB He OtJ:eH:& tJ:YBCTBHTSJl:&Hbl K B8-
JIHtllt!H8 STOI'O napaueTpa. TaK, npH YM8H:&W6Hitl11 'l. BABOS SH8pi'ItiH COOT
BSTCTBY~~X peaoHaHCOB paBHbl 20,0 11 23,7 MaB. ITpltl aTOM nepepacnpeAe
JilieTca 0~8 nepeXOAOB B STHX peaOHaHCax (52% H 27% 3BITC COOTB6TCT
B8HHO) npH COXpaHSH~IM CYMMSpHOiil CHJlbl nepeXOAS• KaK B11AH0 liS Ta6.mn~, 
cyuuapHbilil BKJISA o6olilx peaOHaHCOB B SBITC npeBblwaeT aKcnepHueHTaJI:&Hoe 
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3H8tl8HH8 1 nOCKOJl:&Ky B HSWHX pactJ:eTax CltiJIS £ :l-nepeXOAOB npaKTHllSC
KH CKOH~8HTpHpOBaH8 B STitiX ABYX peaOHaHCax. B TO lKS Bp8Yli B paella
Tax C CHJISMH CKHpMa OHa pacnp8A6Jl8H8 no ClOJiee WltlpOKOMY aHepreT!tlllS
CKOWY ltiHTSpBaJiy. XOTli K8tl8CTB8HHO STO COI'JISCYSTCH C aKcnep11W6HTaJI:&
Hb!Yl1 AaHHb!Yitl, OAH8KO KOJIHll6CTB8HH06 pacnpeA8Jl6Hl16 A8JI6KO OT corna-
CHli C SKCnepltiUSHTOUo B ~aelJIH~e ~aHbl T8KlK8 B&llltiC»SHHbl6 HSU!tl escape-
WHpHHbl1 KOTOp&e cpaBHHBS~TCH ~nOJIH&Uitl WHp11H8Witl 1 H8ClJI~A86WblYH HS 
SKCnepHMSHTe • Jl.Jili 1--peaOHaHCOB escape -WitlpHHbl OK83biB~TCii TOI'O 
~e nOpliAK8 1 llTO It! 3KCneplt!MeHT8Jl:&Hb18o 

HaHClOJiee nOJIHO B T60p8THll8CK!tiX It! SKCnepHM6HT8Jl:&HbiX pa60T8X 06-
CYlKAaJICli HaocKaJIHpHbllil (T:O) I'11!I'aHTCK111.i KBSAPynoJI:&Hbllil peaoHaHc. l1a 

.aKcneplt!MeHTOB no Heynpyrouy pacceaHH~ o( -llaCT11H ycTaHOBJieHo, llTO 
B ~'0 cy~eCTBYST WHpOKSli CTPYKTypa C USHTPOU B pali10H6 21-22 MaB 11 
nOJIHOiil WHpiilHO~ ~ 10 MaB/!3/. KatJ:SCTB8HHO CXOAHSli KapT11H8 noJiytJ:eHa 
BO MHOI'HX APYI'HX aKcnepHWeHTax (e ,e'), cJHe, JHe ')} (p 1 (o), (o(, ( o). 

0AH8KO B ll8CT11'1H0-,1lblpO'IHbiX ({p- {h.) "iJ8Cll8T8X STOT P630HaHC liB
JlliSTCli tllt!CTOiil npOTOHHOli! ( .ff,112 , .fpj~ ) -KOHqJHrypa~elil C 3H6prHeli1 

21-22 MaB 11 escape -wHpltiHO~ r+ rv I MsB/3 , 9,!0/. ITp11uepao TaKHe 
~e peayJI:&TSTbl noJiylleHbl H B HawHX paCtJ:STSX ( 0!1. T~ H ~cyHO~). 

Ha6JI~Aaeuy~ Ha aKcnepHMeHTe CTPYKTYPY YASJIOC:& qacTHllHO o6~ac
~HHT:& BKJI~ll8HH8Y B pacqeTb1(2p-2h)-KOl$II'Y1lai~ri/!5,I6/. QlulaKO H 

5 

.._ --



.... IU.,-LL~llii .• LIIIl I .._.111111 II II •11 

.. 

ST~ paClleTH He CMOrii~ o6~HCH~Th nono~eH~e HeCKOIIhK~X SKCnep~UeHTanh
HO Ha61I~~aeUHX 2+ -ypOBHe~ H~~e SHepr~~ I5 MaB. llo-B~~~YOUy, a~eCh 
BKmollaiOTcH B lArpy ew.e 6onee cnolltHHe np-nh (n ,z)- KOH<lJ~rypaUl1~, pao-
lleTH 0 KOTOpHY~ BeChY8 npo6neuaT~qf!H ~S-38 60IIhW~ BH~CII~TeiihHHX 

TPY~HOCTeit. 
BHOOKOIIeaaw.aH rpocc -cTpyKTypa ~ pa~oHe 25-45 MaB ~IIH 1.,:2 • .Ha. pu-

cyHKe COOTBeTCTByeT ~SOBeKTOpHOMY (T•1) KB~YfiOIIhHOYY peaOHaHCy. 
Ha aTOM HHTepBane ~cqepnWlaeTCH x 70% 9BllC (T=~) , liTO xopowo corna
cyeTCH C 3KOnepv.ueHTanhHHM~ ~8HHHMI4 1 nonylleHHHM~ B pe8KU1114 (t,no) /J3f 
0TU8TlAM, liTO Haw~ paclleTH KSlleOTBeHHO oornacy~TCH C peayii:DT8TaM~ 

Ta6n~ga 

CpaBHeH~e paan~qHHX TeopeT~llecK~X paclleTOB peaoHaHCOB 
B I6o c aKcnep~ueHTan:DHHYlA ~aHHHY~ 

Ly-T xapaKTepl1CT~K~ paclleT pa6./II/ pa6./IO/ aKcn./I2-I4/ 

I- I E1,MaB 21,4 19,5 22,5 22,2 22,3 

r1,MaB 1,2 

B(E1),o~H.e~. 1,0 

9BI1C,% 37 

E2,MaB 24,3 

r2,MaB 2,0 

B(E1),o~a.e~. 0,8 

9BllC,% 39 

9BllC % 
(18-30lhB) 

78 

2+ 0 E,MaB 21,7 

2+ I 

r,MaB 0,8 

B(E2),o~H.e~. 6,4 

9BllC,% 80 

E,MaB 

9BllC,% 

25-45 

70 

3r 0 El,MaB 5,8 

15,4 B(E3),o~a.e~. 

#If. 

0,7 

II 

23,5 

0,7 

26 

60 

19,5 

6,1 

62 

25-39 

56 

6,3 

4 

6 

1,1 

23,1 24,6 

0,3 0,2 

22,6 

-I 

8,3 

36 42 

9,8 

8,9 

0,7 

24,I 25,I 24 

0,6 3,I 

18-27 
~ro 

67:!:25 

25-45 

68 

6,13 

14:!:o, 7 

60 

16-26 
~ro 

40+20 
-IO 

~pyri4X pa60T. B pa60Te/I5/ OTUeqaeTOH 1 liTO ylleT CIIOBHHX KOH<lJ~rypa
UHA He ueaHeT nonollteHHll HaoBeKTOpHoro E Z -peaoHaHca. 

ftHTepeCHO OTYeT~Th 1 liTO B H8WHX paolleTax 6ea KaKHX-JIH60 no~ro
HOK xopowo onHcWlaeTCH HHlll~mee 3;;- -Boa6y~ea~e. BHll~cneHHHe aHep
rHa: 14 8 (£3) xopowo cornacyJOTCll c aKcnepHueHTan:DHHMH ~aHHHY~/I4/. 
B paeqeTax lite c e~nau~ C!<14pMa {CM. Ta6.7Diey) Bepoa:THOOTD nepexo~a 
OKaSHBaeTell 3aHI4lKeHHOit 1 a B pae'CleTax e 88B~OH~YH OT UJIOTHOCT~ 0-
eHJI8MH/I7/ SHa'CleHHe 8(E3) aaBHmeHO (38 O~H.e~.). 

HpKo BHpallteHHHe 3- -pesOHaHeHHe OTPYKTYPH nonyllaJOTOH B H.iTep
Bane I5-25 MaB, npHlleu peaoHBHOH npH aHeprHHX I5,8 14 2I,8 - MaoeKa
JIHpHue, a npl1 I8,4 14 24,2 - HSOBeKTOPHHe. B BHeOKOSHepreTHlleeKOit 
'ClaOTH eneKTpa nonyllaeTeH WlilpOKHit UaKCiiiYYY (T=O) nplil 5Hepr14lil ""38MaB 
Iii rpoee-eTpyKTypa B HSOBeKTOPHOit eHJIOBO~ <lJYHKUii!H npl4 SHeprMH BHWe 
40 llaB. 

liTo KaoaeTea: L=lt, TO a~ee:D xopowo OT~enHeTeH 14SOOKanHPHHit pe
BOHaHO npH aHeprHH 20 MaB. C poeTOY 5Hepri4H B036y~eHHH paeTeT eue
WHB8HH8 no 14300nli!Hy, TaK liTO rpooc-eTpyKTYPY npl1 3Hepri4H BHWe 25 MsB 
yae Tpy~o xa~aKTepHaoBaTh KaKHu-nM6o aaalleHHeu HaoTonHlleeKoro eni4-
Ha. Pae'CleTu/I I noKaaWlaJOT, liTO ylieT (2.p -2h)·KOH<lJHrypaUHit ena6o ue
HlleT eneKTP £4 -Boa6yllt~8HHit (npoHeXO~HT HeKOTOpoe paeeaeb1B8H~e H3Q
CKa;na:pHOrO rHraHTeKoro peaOHaHea no ~yrHU eoeTOHHHllY). 

XapaKTepHoit oeo6eHHOeThJO nonylleHHHX paenpe~eneHiil~ HBnHeTeH To, 
liTO Bee HPKO BHpallteHHHe peaoHaHeHue eTpyKTYPH ~nH paeeuoTpeHHHX 
uynhTHnonDHoeTeit nonyllaJOTCll B o6naeTiil aHeprMH 20 MaB, liTO KalleeTBeH
HO eornaeyeTOH e peayJIJ>TaTaYH aKenepHU8HTanhHHX 14eene~OB8HI4it. 9TO 
o6UTOllT8nheTBO saTpy~HHST paa~eneHHe peaoHSHeoB paanM'IlHHX uyn:DTH
non:DHOeTeit B aKenep~ueHTax. 0TYeTHU TaKllt8, liTO e poeTou uynhTI4non:D
aoe!H ll8eTiilqHO-~HpO'ClHHe nepexo~u~paenpe~enHJOTea no Bee 6onee wHpOKo
uy SHepreTHlleeKOUY HHTepBany, liTO ene~eT HS npMBe~eHHHXHa pHoyHKe 
SBllC. 

llo:Kasa.HHHe Ha. pueJ'HKe pacnpEmeJIElHWi 'll'B.OTH'mo-,ItillpO"'HWC nepexo.n;oB 
eOOTB8TeTBYJOT B036yllt~8HI410 ll~ep B 5ll8KTPOYBrHHTHHX npoueeeax. llp14 H3-
Y8H8HHH xapaKTepa BHemHero nonH ST14 paenpe~eneHMa: 6y~yT MaueHHT:DeH. 

au v 
B ll8eTHOeTH, ~nH noBepXHoeTHHX H~epHHX noneit Tl4na ~ 1L.M, r~e 

U - eauoeornaeOB8HHOe none, llaeT~'ClHQ-~illpOllH8H eHJIOBaH <lJYHKU11H pac
npe~enHeTOH no 3Ha~Teii:DHO 6onee WHpOKOUY SHepreTHiieOKOUy HHTepBa;nyt 
pesKo paeTyw.euy e L /I8/. rro-BM~Iiluouy, KalleeTBeHHoe MaYeHeHHe xa
paKTepa paenpe~eneHHA UOXHO 6y~eT Ha6n~~8Th B peaKUMHX e THEeJIHMH 
HOHaYHo 

:: B uenou uolltHo e~enau aaKJIJOlleHHe, liTO npoBe~eHH!le paelleT!l B 
p~ax npoeTOit eauoeornaeOB8HHOA Y0~8JIH npHBO~HT K KS'CleeTBeHHO TeN 
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~e peayn•rarau, qro H pacqers c ~yrHuH,6onee cno&HHUH a~KTHBHH
UH B88HUO~eHCTBHftUH. 

ABTOp CqHT88T CBOHU npHftfHHY ~onrou no6naro~apHTA H.H.ITHTOB8 
H C.A.~aRHC8 88 OK888HHY~ nouo~ H nno~O!BopHOe o6cy~eHH8 pa60!Ho 
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