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O~noA B3 Ba>KHeAwax npo6neM coapeMeHnoA ¢aaBKH llBJI!leTc!l accne.o.oaanae 

·>I.O.pa H_ ll.0.9pHbiX B38BMO.O.eAcTaHA. 3TO BCCJie.O.OB8HBe B 3H8'1RTeJlbHOA Mepe OCBOB8HO 

na- B3yqenaa pa3JIBqHoro po.o.a aanyqeuaA, acayc~aeMbiX R.o.paMR_ apu aepexo.o.ax a co-_ 

cToStaaH c ::me.Praea, MeabWeA qeM . ucxo.nHoE!. . /~ 
AaanorHttHO aa.o.aqe onTat~ecx.oA cneKTpocKonua a aToMe," sro gansteTcH aa.o.aqeA: 

a.o.epuoA· caeltTpocKonaa. nomanyA, na~6onee cym~cTaenuoe MecTo a R.o.epuoA cneKTpo

cxonua 38HHM89T y -cneKTpOCKOOHSI 1 T.e. H3Y'I9HH9 np~U9CCOB 1 T8K HnH HH8'19 CBSI~ 

38HHblX C. B38HMOL19ACTBH9M H.a8paoro B9lll9CTB8 H pa.OH8UROHH0ro nonst - B OCHOBHOM 

y - H3JlyqeHB9 !l.0.9p B BHyTpeHHllll KOHaepCHll. 

B Teqeaae, no KpaAneA Mepe, .o.ecRTR nocne.o.nax neT TeopH!l y -aanyqenB!l R 

anyTpeHHeA KDHB9pCBB (6e3 ,uaoAHbiX npoueccoa, npRBO.O.lllllliX -K CnJIOWHDMY cneKTpy B 

CTOHlllHX OC06HSIKOM) p8CCM8TpHB8n8Cb TOnbKO B .HaqanbHhiX 1 T.e. B rrepBbiX .0.8101UHX 

OTJlB'{Hbll! OT nymi pe3yJibT8T apu6JIR>KeHI!llX TeOpiiH B03Mylll9HHA. Jlo aTOI'O BbiCWHe 
' /1-4/ -

UpB6Jlii>K9HIIll paCCM8TpRB8ni!Cb B pa60T8X , 0.0.H8KO np8KTH'{9CKH e.O.I!HCTB9HHbiM a¢• 

cP9KTOM BbiCWHX UpH6JIH>K9HHA, IICCJ19.0.0B8BWIIMC!l .0.0 pa6oT 8BT0p8 .0.HCC9pT8URB,, 6biJI 

a<!JcP~KT norJIO!ll9HH!l y . -113JlyqeHII!l !l.O.p8 aneKTpOHOM o60JIO'{KII - BHyTp9HHIIA cPOTO-
x) - /1 2/ · a¢¢eK~ • Ho .o.ame B Hal!6onee .o.eTaJibHbiX pa6oTax '_ aayTpeaaaA ¢oToa¢¢eKT 

I!Ccne.o.oaancll TOJibKO .o.n11 EL -nepexo.o.oa, a cpaBHI!TenbHO HewapoKoA o6nacTu napa·· 

M9Tp0B II np116JIII>K9HHO. 

B HSCTOR!llee apeM!l paaanTae Teopllll y -a3nyqeHR!l 11 BHyTpeHHeA KOHaepcHH 

B H8Up8BJ19HIIII yqeTa abiCWRX np116JIH>K9HIIl!. npi!06peT89T 60JibWYIO 8KTY8JlbHOCTb 0 T8K 

xax OTKpblTHe· a g,apax canbHo ycKopeHHbiX H 1 oco6eH~o~cHnbHO sarrepemeHHbiX nepexo-
- 15 - -

,uo_a (3anpeTbl .0.0 10 p83) 38CT8aJlll9T C OCTOpO>KHDCTbiO OTHOCI!TbC!l K aceo6mel! 

Up11M9HIIMOC:rB Cy!lleCTayJO!ll9A TeOpHII, OCH0~8HHOl! H8 nepaOM n!m6JIII>K9HIIH a p83JlO>Ke-

HH!l no napaMeTpJ 1 
a= IJ7 _. 

B .o.accepTaUHH accne.o.oaaabl ace a¢¢eKTbi abiCWHX npa6nameaal!, abiTeKaJO!llHe 

H3 CTpOroro peweHHll 38.0.8'18 Y -a3JIY'I9Hllll ~ aayTpeaael! KOHaepCHH a CHCT9M9 

-~ ll.O.pO + aneKTpOHH8ll o6oJIO'IK8. 3<P¢eKTbl abiCWHX npH6JIH>KeHHl! (a TOM ;IHCJle H auy

Tp9HH~l! ¢oToa<P<PeKT) y.o.anoch caecTH _ K aeJIH'IHH8M nepiioro npa6nameHHll ·(napaMer-' 

pbi 1-ro UpH6JIH>K9Hllll, ·neo6XO.O.l1Mbl9 .0.1111 'IHCJ19HHOI'O p8C'I9T8, Ta6ynHpOa8Hbl K8K .0.1111 

I EL , T;.K H ML--nepexo.o.oa a aecbM8 wapoKol! o6nacTal. 

_ -------------- _ _ ---------------------------- ______ _ _ I B .o.HccepTaUHH _anepabie paccMoTpen a¢¢eKT .o.ononHHTeJlbHOll pa3pll.O.KH !l.O.pa 
-- ------ -·- ----- - - -- ---·-·· ··- ---=---==::--=::::-::-:::::;:::-· ==-----=-----y- R311Y'I9HH9M-'i9p93 __ aJieK'fpOHHyJO o6oJIO'IKY /a<!J<!JeKT • aJI9KTpOHHDI'O MOCTHK8', 

---- ~~-p~::~:;~nacc:.::cKH -pac.;-MaTpnaaeTCll ~iJY1'i)ei<aee-~eneeacKoe-~ac- --~----

l 
l 
i 

-~""<.-.. 

ce!lHRe y -H311Y'I"SHllll ll.O.P8 H8 aneKTpOH8X o6oJIO'IKH. 3TOT a<!J<!JeKT npe.O.CT8aJI!l9T co6olf 
nonpaaKy K aHyTpeuueMy ¢oToa<P<PeKTY R .aaToMaTH'IeCKR y'IRTbiBSeTC!l a a¢¢eKTe aneK"

TpOHiloro Mbc=TliK8 (cM • .O.SJibWe), al!OC!l a i<ero {a otinacTn, r.o.e· a.P<t>eKT M.5. cyme-

cTaelleH) npeue6pe>KHMbil! aKJia.o.. 
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.uanee .Unst KpBTKOCTH 3.JV\ . ./ K 3cpcpeKTbl O.UHOKOHBepcHOHHOI! pa3pst.UKH SI.Upa '!epe3 

npOM8)K,YTO'tfHbi8 an~KTpOHHOe H SI.OepHOe COCTOSIHHSI JsciJ£f>eKTbi 'aneKTpOHHO-SI.,ll8pHOrO 

MOCT_HKa• 1 .D.~nee 3 . .fi.M./.· n0K&38HO, q~Q STH s.ciJ¢eKTbi SIBJlsU0TCSI H8H6onee cywec,

eeHHbiMII cpe.UH 3cpcpeKTOB BbiCillHX npH6nH>KeHHI!: 3cpcpeKT 3.M. HpH M8nbiX 3HeprHstX 

!I.UepHOI"O nepexo.ua 3H8'1HTenbHO npeBOCXO.UHT BHyTpeHHHI! cpOT03cpcpeKT, a 3cpcpeKTbi 

3.5i.M. MOI"yT Cbl!"p8Tb ponb B H3y'leHHH !I.UepHb!X COCTO!IHHH~ B BH.Uy HX cymeCTBeHHOiL 

3BBHCIIMOCTII oT c'l'pyKTYPbi !I.UepHbiX nepexo.uoe. 

.Llanee Kp8TKO aanomeHbl aau6onee cywecTaeaawe peaynbTBTbi OT.ll~llbHhiX paan.e
,.,J 

llOB .OHCCepT8UHH,. 

B rn. 1 .naaa o6w8sr TeopRH pa.aHBUHOHHbiX H KOHBepCHOHHhiX nepexo.noa .anSI 

'o6naqeaaoro" H.npa (:r.e. a CHCTeMe sn.po + sneKTpOHH8SI .o6ono~KaL 

B § 1 rn. 1 npoee.ueuo ·o6mee pellleHHe 3a.Ua'IH y -H3nyqeHH!I II euyTpeHuel! 

KOriBepCHH B IlOCll9.llOB8T8llbHbiX. IlpH~llH>K8HHSIX. ,llnSI .CHCT8Mbl HLI.pO. C .O.BYMSI COCTQSI

HHRMH (aoa6y>K.ll8HH08 H OCHOBHOe) + Sll8KTpOHH8SI o6onoqKa aa.aaqa peweaa B J1I060M 

npK6nii>KeHHH TeopHH, npH'IeM '!Hcno y -KBSHTOB ( N • ) 'H qJ'cno KOHBepCHOHHbiX 

~"neKTpOHOB OV 0 ) , paSHO COOTBeTCTBeHHO B (v + l)H ( V) ITpH6nH>KeHH!IX: 

(V+I) 
~ ill cv+1~ 2 -

N = . " • yl+r/v~ LT 
WQ 

(1a) 

N (V) 
= 1T ~ IAU("JI, 

'• .. Y I + r/1!) >. ~r 
( 16) 

r .ue ll cv + 1) 
WQ H 

A u (Y) 
onpe.nenSUOTCSI peKypeHTHhiMH COOTHOW9HHSIMH: 

JI cv +I .1. II c I J + i " ~ >. 11 ~ x_ TJ cv J 
WQ WQ ">.eA WQ L 

(2a) 

>.UcvJ=AUC>J..:. '\I I>.ll ~>.Ucv-2) (26) 
" ""'>.ex wo L 

,;~ > 2 ; 11 c 1 J 11 >. ·u c 2 .!.. MaTpH'IHbie "neMeHTbi cooTeeTcTseuuo y -R3nyqeHH!I H 
- cuo ' 

·· >.·co) >. >. 
eHyTpeuHel! KOHeepCHH s o6bi'IHOM npR6nH>KeHIIH ( D .. = 0) ; 11 00:/ 11 w 0 ) - MaTpR'I-. 

Hbie 3neMeHTbi nornomeHH!I. (H3nyqeui..,.) y -KBaHTa 3neKTpoHOM (noTeHUHanbi non!! -. 

CTQgqae BOIIHbl) i 

y
1 

'+ y}VJ onpenenHIOT aMnnRTY.UY pacna.a.a aaqanbaoro co~TOHHHSii 

· --~------~~----.- L·-;·x·~~e >: ,~~--HH.z:ieKcbi ~cyMMHpoeaHR!I .. ( .. 1: .... _ MynbTunonbHOCTb;--'--

A. e.\. onpenenHJoT H8lJ81lbHbi~ R Ko89lJ:Hhi9 9118KTpOHHbl8 COCTOSIHIHl; 

- !I.UepHble COCTOSIHHSI) • 

llnH Sl.llpa C 6onee li8M nayMH c()CTOSIHHSIMR _ lJ:HCIIO KOHBepcHoHHhiX Sll8KTpOHOB 

4 

:1-

1 ·y 
) .~; 

J; 
, ~: 

.;! 
·•I 

·,!·' 

\!· 

1 
1 
f 

} . 
" ~r. 

1 
I· 
~ 

i . ,. 
1· 
I, 1. 
-~ . ~ 

. ~ \' 

·,\· 

L' 

I r· 

\ 
:ll 

B 4-M (T.e. B cneayiOll!eM 38 06bi'!HbiM) npH6nH>KeHHH TeOpl!H paeHO (npii <I.UepHOM 

nepeXO.ll9 ~O ~ <11 2 1 . C~OTB8TCTBYIOlll8M KOHB8pCHOHHOMY rrepexo.c.y. sne:tTpOHa '-I1 O ~ 'JI 
2 

): 

No I --" 
Xe~J r

2
·Y1 + Y 2 

. I }; 
L 

A u ('!' <!> I '!' <!> II k ~ E(:)= 1:' l + 
2 2 0 QH 1\ 0' 

(3) 

+ i1r :! 1 ~ ,1~U('l' 2 ~2 i'l' 1 <!> 1 ilk=Ef!-E~J=11~p:>-U('l'1 ~1 i'l' 0 <l> 0 !i~= 
w1 Lr1 oA L : _" 

. 11 .... 
· OJ W - VI ) + ~ - (I) 
= E A = Q I WI .. L '1">. 

· >. . >. 
i"a'Em "J(:-iik=1V 0 -E£

1);:<: U( ... llbcr:fl_1_> 

>. lll- E~IJ 

I".0.8 'I' I , {f) I - COOTB8TCTB8HHO 9118KTpOHHbi8 R SI.U8pHbl9 COCTOSIHHSI 1 k - SHE'pT"HH 

11.uepuoro nepexo.ua, 

W O - aaeprHSI H.O.pa B HattanbHOM. COCTOSIHIIR, 

W 1 - B npoMe>KyTO'IHOM (IV 
2 

= 0), . 

E ~)- ,"HeprHH 3neKTpOHHOI"? cOCTO!IH!Isi ( E {"{: 0); 

1 
I oauaqaeT cyMMY no st.uepHbiM ypOBH!IM 1V 

1 
< 1V 

0 w, 11 
~ - no ypoBH!IM c IV 1 > W0 • , 
WI 

B ocTSllbHOM o6oaaatteHIHI oroaopeHHbie BbiWe • 

Do6aBKII B (3) K oCHOBHOMy qneHy onpe.uen!IIOTC!I n:poueccaMH 3.H.M. 

B § 2 rn. 1 npoee.ueuo Hccne.uoaauHe. pellleHKII. c TO'IKII 3peHHst cjJI!3H'!ecKol! 

TpSKTOBKH peaynbTSTOB. LJ.ng 11pOCTOTbi H HSI"liSI.O.HOC~H orpSHHqasae~CSI liHlllb cne.nyro

UUIM 38 06bitJ:HbiM npM6liH>K9HII9M II O.O.HHM KOH9ttHbiM COCTOSIHII9M. aneKTpOHa (KaK n(laaa

no B !( , L 1 KOHBepcHH npesanHpyiOT coCTO!IHH!I c x = -.(i +%) <O). Onpe.uen}!eM, 

{3 7" K03cpcpHnH~HT BHyTpeHHel! KOHBePCIIH C 060nO'IKH x' npH KOHe'IHOM COCTO!II'HH X 
.XX . 

~II OTHOWeHHe 8xx'=ReRxx'/7m-Rxx' .' r.o."e Rxx'- p8.0.H8llbHbiti: KOHBepcH6HHbiH 

MaTpH'IHbiii 3neMeHT. Tor.ua, Bbi.Uen!lsi e ( 1) ~"neHbi, cooTeeTcTeyiOm'ue o6bi'IHOMy npu-

6nH>KeHHIO·, H pa;,.uen!ISI .U068BKH OT Bb!CillHX npH6nH>KeHHI! Ha HHTepcpepeHUHOHHYIO If 

KBS.O.pSTIPIHYIO tt8CTH 1 HMeeM: 

r.ue 

Nqo • }lo . 

N 0 =N0°· (1-2(••' +{3••' • <: •• •) (4a) 

N. ·:· 'N: ·::('1·:.-;·z;;; ~--,::~ 'J-~--- --------------- ---~-:-<46)--~---

/) '• 
)' t = {3 XX 1. t + ;X2 I . ~XX 'lt.X 

- '!Hcna Ny -KB8HTOB H 3neKT_POHOB e o6bi'IHOM npu6nH>KeHHH. · 

5 / 



B ( 4a) a To poll ( HHTep¢~peHunoHHblll) qneH onpeLlenReT nornomeHue . y -uany~ 

qeHHR RLlp8 B aneKTpOHHOJI OOOUO'IKe (aHyTpeHHHJI cPOT03cPcPeKT), a Tp~THJI (KB8Llp8TH~ 

Hbilll qnei ·onpenenReT Llonoi1HHTenbHYID p~apRLlKY RLlpa y -uany'leHueM qepea 

aneKTpoH ( aneKTpOHHblll MOCTHK)-. 

npu {J ul ~ 2 .a¢¢eKT 3,M, 6onbWe BHyTpeHHero cPOT03cPcPeKT8 H fl q > N 0°, 
B KBK_ nonpaaKa np11 fJ .. 1 · ~ 2 , He KOMneHcupyiOTCR H N • IN 0 < II • 0/ N ~ _. 

TaKHM o6paaoM peayn&TaTbl u TpaKTOBKa yKaaaHHbiX Bbiille npeLlmecTayiOmux pa6oT 
' . . 0 ' f • 

npa6mi>I<BHHO cnpaaeLlnHBbl nam& npa MSUbiX KBK. , Kor:Oa npeaanupyeT HHTep¢epeH;.. 

UHOiiHbiJI 'IUeH, 
. .) 

B § 3 rn. p8CCM0Tp9Hb~ H9KOT0pbl9 .aononHU:T9JlbHbi9 CJI9.QCTBHSI ~a3BHTO:B 

a §' 1 cTporoll Teopuu y -uany'<eHHR u_ aHyTpeHHell KOHBepcuu ('aKpaHnpoaaHue•. 

·· nonSI a.aepHo~o MYJibTunonH;: BJIHHHHe aToMHOA o6onolJKH aa MynhTHnonhHOCTb 'ronoro• 

ll;_pa u Llp.). B ~acTHOCTH, ua (3) cneLlyeT, 'ITO 8oaMO>KHa OLlHOKOHaepcHOHHall paa-
. . + . ; . 
pRLlKS l!Llpa npu_ MO- nepexoLle (0 - .. 0 ) , KOTopaR LlO cux nop C'IHTanac& .cTporo 

aanpemeH~oll . ( HanpnMep, LlUll K u · L 
1 

-o6ono'leK aoaMo>KeH T~Koll nepexoLl c cox

paaeaHeM MOM9HT8 SJI9KTpOH8 II H3M9H9HH9M 119THOCTK: 

X O ~ - 1 1 j O ~ % , f O ~ 0 .. X 
2 

= 1 , j l = _Y> ·, f 2 = 1 ) . 

B rn. II LlHCcepTaUHH uccneLloBaHa aenH'IHHa a<P<PeKTOB BbiCWHx npuonu>KeHHll, 

(¢opMyn~- rn. I LlSHbl a aanucn MSTpH'<HblX aneMeHTOB u Hecno>KHOCTb ux <PopMbl 

eCTb UpOCTO CUeLlCTBHe npHMeHeHHR nony'leHHblX· peKKypeHTHblX COOTHOilleHHJI; KOHKpe-r-

Hble pacqeTbl rio HHM 6blUH obi qpeaMepHo rpoM03LlKnl. 

B § I rn. II npoaeLleHo caeLleHue a<P<PeKTOB Bb!CWHX npu6nu>KeHHll K aenH'IHHaM 

nepaoro npu6nu>KeHHR: KBK u KOHBepcuoHHbiM paLl_nan&HblM HHTerpanaM, Vlcnon&ayR 

' onpe.aeneHHble BbtWe /3 1111_1 R 8 xx', ~_HMeeM ll.JlH N~ u N. 

~-..1 

N.(v, v") m Q(v") ·11- I fJ .. ~~ I 
2 
(-()"I' 

· zx 1 ·81tJt1-! n=o 

(5a) 

~~2 

N
0
(v, v") ~ Q(v"))• I fJ .. I 11-~ 

. .~. 8 l+i 

• 2 
I fl .. r.!!..ll1I (-(J"j'(56) 

x'x O,rz;-in=O 
u. 

Q(v")- 1· 
. 8 I + i . 8 I • j ~-! - n 

1-Relf' fJ .. ~~-( 1I fJ .. •--"'--,)· I (-(J-l 
Jt X o .. x' -· X X B .. ,/-1 n=o 

(5a) 

rlle v, v' , v." onpe.nensuoT nopSill.OK npa6nameHHH 

( paaen: 

( v ;::: .3, v 1 ~4 , v 11 ~ 6J;napaMeTp 

'= Y. .~. '~~- (6) 

6 

, 
'/ 

~ -· 

nn·H ·nepBbiX, OTJIHttHblX" OT Hynst npn:6nH>KBHHii 1 9TH peaynhT8Tbl 1 9CT9CTB9HH0
1 

nepexo.!lHT · a o6hi'IHble: 

Nq(1,0) = Q(O) 

r:. (2,0J,,; Q(OJ • ~ fl .. •· . . 
Bb!pa>KeHHR LlUll 3 • .H.M, npeo6paayiOTCll aHanorH'IHO H (¢opMynbi rpoMoaLlKH , 

H Mbl HX 3LleCb HenpHBOLlHM):. 

lP1K = !(11!{ 0 • (1 +A· yF + B • F J (7) 

rLle KBK
0 

- Koa<P<PnnHeHT anyTpenneli KOHaepcuH a o6&PIHOM npu6nu>Kenuu,' A u B 

l!BURIOTCR onpeLleneHHblMH cPYHKUHli~H napaMeTpOB _{J ul H '8 u I • (KpOMe TOrO HMelOTCR 
~ =-

eme f3." 1 H 8 •z 1 - auanoraqabt~ napaMeTpbi nnsr nepexona anexTpoaa ea c~nolliHOro 

cneKTpa aHeprull ~ cnnomHoi!), B ( 7) cymecTBeHH&IM o6paaoM _BXOLlliT napaMeTpbl l!Llep• 

HOJI CTpyKTypbl: 

F ~ t,. 
r.ne lmn- oTaoWeuHe aa6nro.o.~eMoA seposi:THOCTH .r·· -nepexo.oa n .. m K B&IqJicneaaoa 

no OLlHO'ISCTH'IHOll MOLleUH f'::'\OWKOB~Koro ( 2 -+ 0 - Upl!MOJI nepeXQLl, 2 .. 1 .. 0 - nepe-

XOLl 'lepea npoMe>KyTO'<Hoe ~OCTOliHHe I). . 
B § 2 rn,·ll paccMaTpuaaeTCll KoppeKTHOCTb npi!MeHReMoro MeTOLla. B (5a-a)_ 

'MO>KHO nePetlTH K "'6ec;:xoaeqaoMy' hpH6nH>K8HHIO (eCT9CTB9HH-0, 9TOT T9pMHH ycnoBeH 

a cHny orpaHH'<e~ull npu nocTaHOBKe aaLla'lu), B TO apeMR KSK a n106oM nocneLloBaTen&

HOM np~6nu>KeHHH ypaaaeaae coxpaaeHHH cTporo ae ~hinona.HeTcH, a '6ecK<?J:Ieqa~M· 

n!lH6nii>Kenuu ono ablnonnlle.TcR TO'IHO ( N 
0 

+ N • = 1 j ~ .;;T_o LlOKSablaaeT KoppeKTBOCTb 

MeTOLl8 H BHyTpeHHIOIO. 38MK.HyTOCTb HSJILleHHbiX pemeHIIJI, 

B § 3 rn. II npoBOLlRTCR oueHKH: aen.H'IHHhl act,<PeKTOB BhiCillHX npi<6nu>Kenull. 

3TI! ScPcPeKTbl MOryT 6b!Tb pa3;::oeneHbl na TPH rpynnbi, 

I) 3<P<PeKTbl; aenu~una KOTOpbiXtonpeLlenl!eTCH napaMeTpoM CXOLlHMOCTH ( 

(a T.'l. BHyTpeHHHll cPOT,;3cPcPeKT),• TaK KaK <: o<teHb npo.CT<) Bblpa>KaeTCR qepea {3 , 
. .. 

H R••', _KOTOpbte Ta6ynuposaahi B lliHpOKOil .o6nacTH napaMeTpoa, TO aenaqaaa ·aTHX 

3cP<P~KTQB nerKo Bbl'IHCnlleTCH no nony'leHHblM q,opMynaM (npu orpaHn'leHHH lC - o6o-· 

UO'IKOJI ( ~ 10-4 -10-7 ), -

2) 3<P<PeKTbl 'aneKTpOHHOrO MOCTHKa', 3TH ·a#eKTbl Upi!MepHO B {3 paa (rLle 

{J-KBKJ' npeBOCXOLlliT napaMeTp ( H B o6nacTH 6onbll1HX .KBI< (oco6eHHO ·LlnR 

____ .BbiCOKnx o6ollo'<ei<: Lm H T~J:l~), _T~e. ManbiX an~pruiln 6onbWnx ':'Yn&Tunon&HocTell 

g,aepHhiX nepexo.c.os, Mor_yT oKaaaTbCH cymecTaeHahi. K co>Kaneau:IO, a aToR o6naCTH 

napaMeTpbi {J .. I H. R .. l He Ta6ynHpOB8Hbl,H 3cPcPeKTbl 3,M, HY>KLl8lOTCR B LlOUOUHH_·. 

TenbHOM n:ccnenosaaHH a cMwcne Toqaoro qacneaaoro PactteTa (npH6nu*eHHbie pacqe- _, 

Tbl B BHLlY 'IYBCTBHTenbHOCTH a¢¢eKT8 K _aenH'IHHe 8,,• HMelOT 3LleCb Mano CMblCna), 

7 
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3) 3qxpeKThi 'aneKTpOHHo-gaepaoro MOCTI!Ka'. napaMeTpOB ;; I II R I· • aeo6-• . . . . p~ ~ . 

XOtlUMbiX tlll>l pac.'leTa 3.H.M.,. HeT B. CyiUeCTBYIOIUeA TeO pUll. 0aHaKO tlll!l HUX MoryT 

6biTb nony'leHhi yaosneTBOpUTenbHbie npii6UB>KeHHbie cpOPMYllbi Ba Bbip~>KeHHA, tlll!l nap· 

niianbaoro Koa.<P<PIIniieHTa napaoA KOHBepciiB. Toraa, ·aanpiiMep, ttn!l aaeprHII nepexoaa. 

W 
0 

= 1!/eV , z=SO, E3 ~epexoaa IIMe~M: (eM. cj:lopMyny (7)): 

!AI 
_, 

- 2. 10 ' . -· B = 2• 10 

TaKnM o6paaoM, 'npii F = 10 4 nonpaaKII B KBK aocTIIreroT 20%. ;!anpeTbi aHB'IHTenh· 
. . 4 

HO 60UbWeA BeUU'IIIHbi 0 'IBM 10 ; OTHIOtlb He pet:~KOCTb a· !ltlepHbiX nepeXOtlSX II acpcpeK-

Tb'f aH.M. aeo6xoaiiMO Y'IIITbiBSTb npii paccMoTpeHIIII ciinbHO aanpemeHHbiX nepexo-

tlOB, KOTOpbiM .B KOHKpB'I:HOA CXBMB nepeXOtl'?B t:(SHHOrO !lt:(pa· COOTBeTCTBYIOT 6onbWUe 

F. 

l{aCTHbiM cnyqaeM 3;fl.M. !IBU!IeTC!I OtlHOKOHBepcBOHHS!I paap!ltlKS !ltlpa npa 

MO - nepexoae. BepO>ITHOCTb TBKoA paap>ltlKB OKaabiBaeTC!I ae cnawKOM ManoA . 

( aanpuMep, an>1 z •50, W = 1r.teV , npu Bbi'IIIcneauu npoMe>KyTO'IHbiX nepexoaos no 
\ 0 

OtlHO~aCTU'IHOA ~otte.!JH 
N (t) = 10 

4 
ceK -z ) . . 

HeKOTOpbiB MSTBMBTH'IBCKUe npeo6paaOB8HU!I BbiHeCBHhi B npanO>KBHH!I ( 1-lY). 

Pa6oTbi, cocTaanHIOIUHe ocaosHoe co.nep.>KaaH·e .o.uccepTauuu, noKn8LJ.blD8nHCb 

ua YlU H XU BcecoroaHbiX cosemauugx no !lttepu'oa cneKTpocKonuu a ony6nuKosa
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