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1. B nocneAHee speMR ~HTepec K ~3y4eH~~ peAK~x pacnaAOB 
nceBAOCKanRpH~x Me30HOB 3aMeTHO so3poc 1 11 • HeAaBHO 3aper~
cTp~posaHo ~ ~ccneAOBaHo OKano 30000 co6~T~H npespa~eH~R 
KIT2-pacnaAH~x IT0 -Me30HOB By -KBaHT ~ 3neKTPOHHo-no3~TPOHHY~ 

napy 121 : 

/1/ 

Aan~T~13 1 sneps~e yKa3an Ha cy~eCTBOBaH~e 3TOH peaK~v.~ ~ 
B~4~Cn~n OTHOWeH~e W~P~H pacnaAa /1/ ~ OCHOBHOrO pacnaAa 
HeHTpanbHoro n~oHa IT

0
-"> 2 y . PacnaA IT0 ""'Y e-e+ np~Me4aTeneH 

TeM, 4TO np~ CXOAe ¢QTOHa, KOHBepT~pyeMOrO Ha e-e+ napy, 
C MaCCOBOH nosepXHOCT~ nORBnReTCR YH~KanbHaR B03MOmHOCTb I 

~ccneAOBaH~R 3neKTpoMarH~THOH cTpyKTYP~ IT0 -Me3oHa. B pa6oTe
41 

6~no npoBeAeHo pa3nomeH~e ¢opM~aKTOpa n~oHa FIT(s 2 ) no ~H
sap~aHTHOH Macce y KBaHTa s 2 /s eA~H~~ax Mace~ IT -Me3oHa ~I 

121 

rAe a-HeKOTOp~H Be~eCTBeHH~H napaMeTp. 
CnpaseAn~BOCTb TaKoro paanomeH~R AnR ~~3~4eCKOH o6nacT~ 

2m 
~;:> S S. 1 cneAyeT ~3 aHan~T~4HOCT~ FIT ( s2 ) BO BCeH KOMn -

IT - -neKCHO~ nnocKOCT~ aa ~cKn~4eH~eM pa3peaa BAOnb Ae~cTB~Tenb-
HOH oc~ 4 s. s2 ~ oo • Bee nocneAY~~~e pa6oT~, nocBR~eHH~e 
~3y4eH~~ npo~ecca /1/, B OCHOBHOM CBeAeHbl K ~3MepeH~~ I 2 , 7 , 8 , 10 1 
~ B~4~cneH~~ napaMeTpa a c noMO~b~ r~noTe3~ MBA ~ A~cnepc~-

OHH~X COOTHOWeH~H 14.6 ,9 l PeaynbTaTbl 3T~X pa6oT np~BeAeH~ 
s Ta6n~~e. 
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2. B AaHHO~ pa6oTe Mbl Bbi4HCJl.AeM napaMeTp a e HenoKaJlbHO~ 
MOAeJlH KeapKoe 111 1 • MoAellb, npeACTaen.A~~a.A co6o~ caMocorna
coeaHHY~ CXeMy KBaHTOBOnOJleBOro peJl.AT~BHCTCKOrO MeWKa, no-
3BOJl.AeT C eAHHO~ T04KH 3peHH.A OnHCbiBaTb CHJlbHble, CJla6ble 1-1 
3JleKTPOMarHHTHble B3aHMOAe~CTBH.A aApOHOB npH 3HeprH.AX ~ 2 r3B. 
B MOAellH HMeeTc.A JlHWb ABa ceo60AHbiX napaMeTpa ~ "' L , 
XapaKTepH3y~~HX KBapKOBble nOJl.A, KOTOpble OnpeAeJl.A~TC.A nyTeM 
¢HTHpoeaHH.A no 3KcnepHMeHTaJlbHbiM AaHHbiM. B pa6oTax 111-13 / 

6b1Jl paCCMOTpeH WHPOKI-1~ Kpyr xapaKTepHCTHK Cl-111 bHbiX, CJla6biX 1-1 
3JleKTPOMa rHHTHbiX pacnaAOB nceBAOCKaJl.ApHbiX, BeKTOPHbiX Me30HOB 
1-1 6apHOHOB 1-1 nOJly4eHO COrJlaCHe C 3KCnepHMeHTOM B paMKaX 
10 - 30% - T04HOCTH. 

tln.A onHcaHH.A pacnaAa 17°-+y e- e+ HaM noHaA06HTC.A cneAy~~"'~ 
JlarpaHmHaH B3aHMOAe~CTBH.A / 11 / 

I<> l<>s em 
ot.I = ot.r + 2r . 

/3/ 

I<> s ih - -2 
ol_ =-::::770(q1y q1 - q y q2) + 

I ..; 2 a 5 a a 5 a 

+ h p 0 ( q 1y q1 - q 2y q 2 ) + h w ((jl y q 1 + q 2 y q 2 ) 
y2 p. a p. a a p. a ..; 2 P. a P. a a p. a /4/ 

2Iem=eA U +J,~m ). 
p. p. rQ /5/ 

3AeCb 
a= 1, 2, 3 -l.IBeTOBO~ HHAeKC; 

fp. - JlenTOHHbl~ 3JleKTpOMarHHTHbl~ TOK; 

J
em w w w 

p. q - KBapKOBbll-1 3JleKTpOMarHHTHbll-1 TOK, KOTOpbll-1 B peryJl.Api-130-
BaHHO~ ¢QpMe HMeeT BHA: 

(J em)8= ~ (- 1)j(q~ L[A3 +_!_AS ]y qo ). 
P.q j=1 Ja 2 J3 p. Ja 

napaMeTpbl MOAeJlH ~ "' L 
1 11 1 

paBHbl ClleAY~~HM 3Ha4eHH.AM 

2 

~=~=1,45±0,05, 
L 

-1 
L =3,12 r3B . 

/6/ 

. . 

e• 

e- e-

1f0 no 

t 

a/ 6/ 

P1-1c. 1 ---

3¢¢eKTHBHa.A KOHCTaHTa pa3JlOmeHH.A B P.AA no TeOpHH B03My~eHH~ 

h2 
A=--- 013 

1677 2 - ' I 

T.e. npH pac4eTaX MOmHO orpaHH4HTbC.A HI-13WHMH nop.AAKaMH Teo
PI-11-1 B03My~eHH~. 

3. AHarpaMMbl, onHcblea~~"'e pacnaA /1/ e HenoKaJlbHO~ MOAellH 
KBapKOB, noKa3aHbl Ha PHC. 1. CTaHAaPTHble Bb14HCJleHH.A Aa~T AJl.A 

c - + / 5 / WHpHHbl pacnaAa 11 -+ye e cneAY~~ee BblpameHHe 

2 2) I 2 ~r(1) = 4
3

a f'( 17o..,2y)f(s )IF
17

(s . 
ds 11 

3AeCb 3 
2 (1- s2 ) 

f(s )=---vs 2-r2(2s2+r2)-
2s4 

2m e 
-MOAeJlbHOHe3aBHCHMbl~ MHOmHTeJlb, r = -- . 

D1rr 
WHpHHa f'(77°-+ 2y) e paccMaTpHeaeMOM cny4ae pasHa 

[' ( "o __, 2 y) = E.. a 2 g 2 rn 3 
4 77oyy 77 

rAe 
2 2 1 

g 0 = AL --
" yy 217 2 . 

a ¢opM¢aKTOP F 17 (s
2 

) AaeTC.A ¢opMyJlO~ /2/. 

171 

/8/ 
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2. B AaHHOH pa6oTe Mbl Bbi411C11.AeM napaMeTp a e HenoKallbHOI::i 
MOAe1111 KeapKoe 1111 • MoAellb, npeACTaen.A~~a.A co6oi:1 caMocorna
coeaHHY~ cxeMy KBaHToeononeeoro pe11.AT~BI1CTCKoro MewKa, no
aeon.AeT c eAI1HOH T04K11 apeHI1.A oni1CbiBaTb Cl111bHble, cna6ble 11 
311eKTpOMarH11THble B3ai1MOAeHCTBI1.A aAPOHOB np11 3Hepri1.AX ~ 2 r3B. 
B MOAe1111 11MeeTc.A 1111Wb ABa ceo6oAHbiX napaMeTpa ( 11 L , 
xapaKTepl13y~~11X KBapKOBble nOil.A, KOTOpble OnpeAell.A~TC.A nyTeM 
~11TI1poeaHI1.A no 3Kcnepi1MeHTa11bHbiM AaHHbiM. B pa6oTax 111-13 / 
6bl11 paCCMOTpeH WI1POKI1H Kpyr xapaKTepi1CTI1 K Cl111 bHbiX, C11a6b1X 11 
311eKTpOMarHI1THbiX pacnaAOB nceBAOCKall.APHbiX, BeKTOPHbiX Me30HOB 
11 6ap110HOB 11 nony4eHo cornac11e c 3Kcnepi1MeHTOM e paMKax 
10 - 30% - T04HOCTI1. 

An.A on11caH11.A pacnaAa 77°->y e- e+ HaM noHaA0611TC.A cneAy~~I1H 
narpaHml1aH B3ai1MOAeHCTBI1.A / 11 / 

~ 0 s em 
I = .1..1 + ~ I • 

/3/ 

s ih - -~ =-= 17 o(q1y q1 _ q2y q2) + 
I V2 a 5 a a 5 a 

+h pO(q1y q1-q2y q2)+ h W (qly Q1+Q2y q2) 
y2 J1 a J1 a a J1 a ..; 2 J1 a J1 a a J1 a /4/ 

~Iem=eA (e +J,~m ). 
J1 J1 ,-q /5/ 

3AeCb 
a= 1, 2, 3 -I..IBeTOBOH 11HAeKC; 

fp. - nenTOHHbiH 311eKTpOMarHI1THbl~ TOK; 

J
em v v v 

J1 q - KBapKOBb111 311eKTpOMarH11THbll1 TOK, KOT0pbll1 B peryn.Api130-
BaHHOH ~pMe 11MeeT BI1A: 

(J em)o= ~ (-1)jC<i? L[A3 +-1-AS ]y qo ). 
Jlq j=1 Ja 2 {3 J1 Ja 

napaMeTpbl MOAe1111 ( 11 L / 11 / 
paBHbl C11eAY~~I1M 3Ha4eHI1.AM 

2 

2f 
(=-=1,45±0,05, 

L 

-1 
L =3,12 r3B . 

!61 

. -

. . 

e• 

e- e-

1f0 no 

t 

a/ 6/ 

P11C. 1 ---

3~~eKT11BHa.A KOHCTaHTa paanomeHI1.A B PRA no Te0p1111 B03My~eHI1H 

h2 
A=--- 013 

16 77 2 - ' ' 

T.e. np11 pac4eTax MOmHo orpaHI1411TbC.A HI13WI1MI1 nop.AAKaMI1 Teo
PI111 eoaMy~eHI1H. 

3 . .Q11arpaMMbl, on11cblea~~11e pacnaA /1/ e HenoKanbHOH MOAe1111 
KeapKoe, noKa3aHbl Ha p11c. 1. CTaHAaPTHble Bbi411C11eHI1.A Aa~T All.A 

c - + / 5 / W11PI1Hbl pacnaAa 77 ... y e e cneAY~~ee BblpameHI1e 

2 2) I 2 ~r(1) = 4
3

a f'( 77 o_. 2 y )f(s )IF
77

(s . 
ds 77 

3AeCb 3 
2 (1- s2 ) 

f(s )=--- v s 2-r2(2s2+r2)-
2s4 

2m e 
-MOAe11bHOHe3aBI1CI1MbiH MHOmi1Te11 b, r = -- . 

~ 
Wl1pi1Ha r ( 77° ... 2y ) B paccMaTpl1eaeMOM C11y4ae paeHa 

r ( 770 ... 2 y ) = E.. a 2 g 2 m 3 
4 77oyy 77 

rAe 
2 2 1 

g 770YY = A L --2 . 
277 

a ~opM~aKTOP F 77 (s
2 ) AaeTC.A ~PMY110H /2/. 

171 

/8/ 
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An~ AaHHOH MOAen~ napaMeTp a(~) npeACTa8n~eTC~ KaK 
CYMMa A8YX cnaraeM~X 

a(~)= ay(~) + a J~) . /9/ 

nep8~H 4neH 8 npa80H 4aCT~, pa8H~H 

2 ~2 
a CO=L(1 +-). 

y 12 2 /10/ 

onpeAen~eT 8KnaA OAHO$OTOHHoro o6MeHa IA~arpaMMa /a/ Ha 
p~c. 1/, nponop~~oHanbH~H s2 , TOrAa KaK 

2 2 
m 77 mp 

a CO= 8A. -
2 

(1 +- )b(~)S 0(~) v m m2 
p w 

/11/ 

xapaKTep~3yeT 8KnaA 8 TOM >Ke nop~AKe no s OT A~arpaMMbl 

/6/ Ha p~c. 1. 

3AeCb ~ 1 _ ~ _ 
b(~)= -+=-S 1 (..j20- -C0 (..j20, /1 2/ 

2 ..j2 2 

rAe 

2 - ~ S (0 = - J dt t 2n sin ~ t e -
n n! 0 

/13/ 

en(~)= :, l dt t : 211+ 1 cos~t e -t
2 

• /14/ 

no8eAeH~e a(~) 8 3a8~C~MOCT~ oT napaMeTpa ~ noKa3aHo Ha 
p~c.2. KaK 8~A~M, 3a8~C~MOCTb AOCTaT04HO ycTOH4~8a An~ w~
poKOH o6nacT~ ~3MeHeH~~ ~ (1,0 ..:: ~ ...:: 2, 0) 

3Ha4eH~e a 8 ~HTepecyiOlJ.IeH Hac T04Ke ~= 1,4 , 4TO, KaK 
8~AHO ~3 Ta6n~~~ 1, xopowo cornacyeTc~ c pe3ynbTaTOM noc
neAH~x on~T08, npoeeAeHH~x $~wepoM ~ AP· / 2/ . TaKoe 3Ha4eH~e 
8en~4~H~ a np~80A~T K y8en~4eH~IO OTHOWeH~~ W~P~H pacnaA08 

11° ... y e- e + ~ 11°... 2 y 

R(s,O = 1 dr(1) 
r(77° ... 2y)~ /15/ 

np~MepHo Ha 8% no cpa8HeH~IO co cny4aeM a =0. 

4 

(: 

A8T0pbl 8blpa)l{aiOT 6narOAapHOCT b c. Ei. r epac~M08Y 3a none3H~e 
o6cy>KAeH~~. 
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PyKon~cb nocTyn~na B ~3AaTenbcK~H OTAen 
17 AeKa6pR 1979 roAa. 


