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Uenh HaCTOSill!eil: pa6oThi - nocMoTpeTh, 'iTO aaeT 11ayqeH11e pereHepau1111 

K0 ~ K 0 
np11 6onbll!11X 3Hepr11SIX, oco6eHHO B CBSI3H c HOBhiMH B03MO)I{HOCTSI-

L S 

MH 1 KOTOpbie OTKpbiBBIOTQ.SI ( KBK 3TO 6yJleT IIOK838HO HH)I{e) IIpH HCCne)lOBBHHH 

HHTep<jJepeHUH11 aMnnRTYJl K~ ~ IT+ IT-
0 

11 K I.. ~ IT+ IT- - pacnaaoB. 

J. J1ccne,aOB8HHe 8CHMIITOTH'leCKOrO IIOBe,aeHHH 8MIIllHTy,a 

KN H K N - pacceHHHH 

B o6hi'iHOH nocTaHOBKe onhiTa npH H3y'ieHHH aC11MIITOTH'iecKoro noBeae-

HHSI B38HMOJleHCTBHSI 'i8CTHU H 8HTH'i8CTHU npOBOJlHTCSI COIIOC T aBneHHe JlBH-

HhiX, nonyqeHHhiX B pa3nH'iHhiX 3KcnepHMeHTax. VlccneaoBaHH e pereHepaUHH 

Ko o 
no3BOnSieT R36e)l{aTb 3Toil: TPYJlHOC TH. ileficTBHTenbHO, nepexoa L~K8 

OnpeaenSieTCSI pa3nH'iHbiM B38HMOJleHCTBHeM H C Bell!eCTBOM1 II03TO-

My npouecc pereHepaUHH 38BHCHT HenocpeJlCTBe HHO OT pa3HOCTH aMnnHTYJl 

(ce'ieHHH) B38HMOJleHCTBHSI 
-o 

H K • ripu 3TOM OJlHOBpeMeH HO MoryT 

6biTh nonyqeHbi aaHHhie KaK o pa3H OC TI1 aMnni1TYJl pac c esmi1SI Bnepea l "Kore -

peHTHBSI pereHepaUHSI"), TaK 11 0 pa3HOC TH Jl11¢QJepeHUHanhHblX ceqeHI1H pac-

CeSIHHSI IIOJl p83 HbiMI1 yrnaMH (HeKorepeHTHBSI pereH e paUHSI). ViHTeHCHBHOCTb 

KOrepeHTHO-pereHePHPOB8HHblX K ~ - Me30HOB B T OnC T O M rrnaCTHHe )laeTCSI 

Il l 
Bblpa)l{eHHeM ( CM . HanpHMep, ) 

I R k 1
2 

"' 

4J A(0)-A(0)J 2 N 2 A 2
.\ 2 n 

[ 1 + e - r 
( 1 ) 

- 2 Cos ( tl m f ) e-fl 2 ] e - L~U , 

3 



rae A(O) H A( 0) - aMrrnHTyahl pacceHHHH Ha yron 

COOTBeTCTBeHHO; 

N 
3 

~Reno Haep B 1 CM 

A cpeaHHH pacrraaHhlH rrpo6er 

A anHH8 BOnHhl; 

6. m- pa3HOCTh Mace K0 
H 

1- K~ 

0 K s- MeaoHa; 

f-= L /A - TonmHHa rrornoTHTenH B eenH~HHax A 

u - cpeaHHH HaepHbiH npo6er. 

00 anH K 0 
H j{O 

PaccMoTpHM Terre ph aanHCHMOCTh I ·R I< I 2 
OT HMnynbca K~- MeaoHa 

( Pt) , orpaHHqHBillHCh anH npocTOTbi pereHepauHeii, o6ycnoeneHHOH paanR~H-

eM MHHMhiX qacTeii aMnnHTya pacceSIHHH KN H ·KN • ilpHHHM8H BO BHH-

MBHHe CBH3h Im A(O) c nonHbiM ce~eHReM q , KOTOpyiD aaeT OITTH~ec-

KaSI Te.opeMa Im A(O) 
q 

, HMeeM 11pH f >. 1 
811.\ 

1Rti 2 
.. IA(O)-A(O) 12 A

2
>. 2 

• lu -u-:-1 2 2 
p t 

x) 

AHanorHqHbiM o6paaoM anH aH<f>paKUROHHOH pereHepaUHH: 

--
9
-) -=I A(O) -A(O)I~NA (1- e-f) 

0 

d n -L/u 
e .. 

dCI.I 

.. ' A ( 0) - A( 0) 12 
A .. I q - q I 2 

p ~ 

(2) 

ilpRBeaeHHbie Bblille C OOTHOilleHHH 110K83b!B8IDT, ~TO ~yBCTBHTenbHOCTb 

pereHepaUHH K ManhiM I ·u - ; 'I · p a cTeT c yeenH~eHReM 3HeprHH, TaKHM o6-

x} flnH JKHIJK Or O BOJJOpOJJB c p etJHH il &aepH b Jil IIpo6er iJOB On b H O B e nHK U > J000CM, 

II03 T OM Y OIIb lT C .,TOnC T biM" p ereHep B T OpOM ( ( > 1) M OJKe T 6biTb OC.YllleC ';.BneH 

B IInOTb iJO HMIIynbCOB Pk • J00 T a s / c 6e3 3 H 8'fHTe nbHb l X IIO T e pb H B &a epHO e 

rror nomeHHe. 

4 

p830M 0 ITOBhlill8eTCH s¢¢eKTHBHOCTb HCCneaOB8HHH rrpouecca 

MeToaa H3y~eHHH 8CHMITTOTH~eCKHX COOTHOilleHHH. Eme OaHO 

illeCTBO 3 TOI'O MeToaa CBH38HO C B03MO*HOCTbiD HCCneaOB8Tb 

pHMeHTe 8CHMITTOTHqeCKOe ITOBeaeHHe K8K aeiiCTBHTenhHOH, T 8 

TH 8MITnHTyabi pacceHHHH. llnH 3TOI'O Heo6xoaHMO Ha6niDaaTJ 

KOI'epeHTHO pereHepHpOB8HHOH 
0 

K s - eonHbi c sonHoii CP-H< 

rraaa ~L-+ 11+11 - · 
n1 

• KaK 6hlnO ITOK838HO B , MOI'yT 6hlTb 

ycnOBHH 3KCrrepHMeHTa, rrpH KOTOpbiX 3T8 HHTep<f>epeHUHH HIY 

*eHHhJH xapaKTep. BepomHoCTb pacnaaa Ha 11+ 11- aa pereH 

TOM HHTep<f>epeHUHH 6yaeT 

rae 

A s 

P ( "+" -) .. [ I R t 1
2 

e -A s t + 2 I R t II £ I Sin ( 6. m t - ¢ R + ¢ 

H 

-IAs+ALlt/2 I 
1

2 -ALt 
• e + £ e , 

l£le 1¢cp= 
A L( IT+IT-) 

As("+"-) 

A L - llOCTOHHHb!e pacnaaa Ko 
s H 

0 
K L - Me30HOB 

¢ R"" arctg 
Im [ A ( 0 ) - A ( 0 ) ] 

Re [ A ( 0 ) - A( 0 ) ] 

(e cny~ae uTOnCTOI' Oq pereHepa Topa K 3 TOH BenH~HHe cne. 

26. m ~) 
qneH arctg --- • 

As 

B HaCTOSiillee e peMH e e nH'IHHhi I £ I H cp CP H3 MepeHbl 

p a 30M 0 110 Ha6niDaaeMOH HHTep<f>epeHUHOHHOH K8pTHHe MD~ 

Rt ... I A ( 0) - A( 0 ) I ¢ ... 
R 

5 

Im [ A ( 0)- 1 

Re [ A ( 0) - 1 



p830M 0 ITOBbllli8eTCR s¢¢eKTHBHOCTh HCCneaOB8HHR rrpouecca pereHepaUHH K8K 

MeToaa H3y"'eHHR 8CHMITTOTH"'eCKHX COOTHOllieHHH. Ewe OaHO B8)f(H0e rrpeHMY-

WeCTBO 3TOrO MeToaa CBR38HO C B03MO)f(HQCThiD HCCneaOB8Tb B oaHOM 3KCITe-

pHMeHTe 8CHMITTOTH"'eCKOe ITOBeaeHHe K8K aeHCTBHTenhHOH, T8K H MHHMOH "'aC-

TH 8MITnHTyabi pacCeRHHR. nng 3TOro He06xoaHMO Ha6niDa8Th HHTep<j>epeHUHID 

KorepeHTHo pereHepHpoBaHHOH K~ - BonHbi c BOnHoH CP-HapywaiDwero pac

/2/ 
rrana }{OL ... "+" -· . KaK 6bino rroKaaaHo B , MoryT 6biTh Bbi6paHbi TaKHe 

ycnoBHR 3KCITepHMeHTa, ITpH KOTOpb!X 3T8 HHTep<j>epeHUHR HMeeT RpKO Bblpa-

)f(eHHbiA xapaKTep. BepoRTHOCTb pacrrana Ha ~r+ "- aa pereHepaTopoM c y"'e-

TOM HHTep<j>epeHUHH 6yAeT 

rne I I . lcp CP 
£ e = 

A L( "+"-) 

A
5

(rr+ rr-) 

(3) 

A s H A L - rrocToRHHbie pacrrana H K ~ - Me30HOB COOTBeTCTBeHHOj 

Im [ A ( 0 ) - A ( 0 ) ] 
¢ R"" arctg 

Re [ A ( 0 ) - A( 0 ) ] 

(B cny"'ae qToncToro" pereHepaTopa K STOH BenH"'HHe cnenyeT rrpH6aBHTb 

2~m 
arctg --- * ) • 

As 

B HaCTORWee BpeMR BenH'IHHh i I £ I /3/ 
H ¢ CP H3MepeHbi • TaKHM o6-

p a 30M 1 IIO Ha6niDnaeMoA HHTep¢epeHUHOHHOH KapTHHe MO)f(HQ orrpenenHTb 

Rk ... I A ( 0) - A( 0 ) I ¢ ... 
R 

5 

Im [ A ( 0 ) - A ( 0 ) ] 

Re [ A ( 0 ) - A ( 0 ) ] 



T.e. peanbHhie H MHHMbie "i8 C TJ-i aMnnHTYll pacceSIHHSI . 3To 06CTOS!TenbCTBO 

noaBonSieT, HanpHMep, npoBepHTb acHMnTOTH"iec Koe cooTHO!lleHHe , BhrBeneHHoe 

/4/ 
npH; llOBOnbHO 06!llHX npennonmKeHHSIX 06 aHanHTH"iHOCTH H Henpepb!BHOCTH 

0 0 
cor'nacno KOTopoMy aMnnHTyna perenepauHH K L p -+ K 

8 
p npH nepenaBaeMoM 

HMnynbce t = 0 ( T.e. aMnnHTyna KorepeHTHO~ pereHepauHH) nomKHa 6biTb 

neflcTBHTenbHO~ B aCHMnTOTHKe ( s -+ "" ) • Oco6eHHo noneaHofl OTMe"ieHH8SI 

B03M0)f(HOCTb MO)f(eT OK838TbCSI npH H3y"ieHHH llHCnepCHOHHbiX COOTHO!lleHH~, 

KOTOpbie CBSI3b!B810T peanbHYIO H MHHMYIO "i8CTH 8MnnHTYllhl pacceSIHHSI Bne-

pen. 

KaK y)f(e non"iepKHBanocb , npouecc pereHepauHH onpenenSieTcSI pa3HOCTbiO 

aMnnHTyn KN H K N - pacceSIHHSI. B TepMHHax pen)f(HCTHKH aTo oaHa"ia-

eT 38BHCHMOCTb T8KOI'O npouecca TOnbKO OT He"ieTHbiX nonJOCOB, "iTO cymecT-

B8HHO o6ner"iaeT H3Y"i8HHe HX 8CHMnTOTH"i8CKOI'O noBeneHHSI. 

PerenepauHSI naeT, no-BHllHMOMY, enHHCTBeHHbi~ npSIMOii: cnoco6 npoBep-

KH OllHOI'O H3 npenCK838HH~ p8ClllHpeHHOH SU ( 6) - CHMMeTpHH nnSI 8MITnHTYll 

!51 
pacceSIHHSI Bn e pen: 

1/2[A(K+p) -A(K-p) 0 -0 
A( K p )-A(K p)= 

=A( IT+p)- A ( IT-p). 

.Llo CHX nop 3TO COOTHOllleHHe nposepSinOCb KOCBeHHbiM o6pa30M C npHBne"ie-

HH8M Jl8HHbiX no K+ n 

/6/ 

H K n - pacceSIHHIO H C HCnOnb30B8HHeM H30TOn-

HHB8pH8HTHOCTH , KOT0p8S!, CTpOI'O I'OBOpS!, C8M8 HY)f(Jl8eTC5I B npoBepKe 

npH 6onblliHX 3Hepi'HSIX. 

I ~ 

'J 

~. 

2. /13yqeHHe pe30H8HCHbiX COCTOHHHH B CHCTeMe 

CpaBHeHHe aHepreTH"ie CKHX 38BHCHMOCTe~ ce"ieHH~ K+ 

HMOlle~CTBHH nOK83b!B8eT, "iTO KpHBhie, 0Tp8)1(810ll!He 3TH 38BI 

TeHneHUHIO K c6nH)f(eHHIO B COOTBeTCTBHH C 06!llHM X8p8KTepO~ 

KHX COOTHO!lleHH~ . 8MeCTe C TeM o6pamaeT H8 ce6SI BHHM8HH 

pa3nH"iHe B xapaKTepe 3TH X 38BHCHMOCTe~: u ( K +N ) = ( ( E k) -

TOHH8SI QJYHKUHSI, B TO BpeMSI K8K B KpHBOH CT ( K -N) = ( ( E k) 

HeperynSipHOCTH H 
11
I'Op6bi

11
, "iTO o6ycnoBneHO B OCHOBHOM pO:>i 

HbiX
11 

6apHOHHbiX pe30H8HCOB. IloCKOnbKY "iHCno K8H8nOB pa: 

paCTeT C nOBbi!lleHHeM 3Hepi'HH, OTHOCHTenbHbiH BKnan B 0 

neHHSI onpeneneHHOI'O pe30H8HCHOI'O COCTOSIHHSI yMeHb!ll8eTCSI. 

npH HCCnenOB8HHH u(K N)=f(Ek) C pOCTOM 3Her 

see TpynHee BhinenHTb peaoHaHc cpenH pacTymero 
11 
Hepeao 

IlOHCKH HOBbiX K N - pe3oHaHCOB no aHepreTH"ieCKoii: 38BHC~ 

pereHepauHH MoryT npoBOJlHTbCSI B 6onee 6naronpHSITHhiX <jlo 

Lleii:cTBHTenbHo, o6mHe ( 
11 

HepeaoHaHCHbie
11

) "iaCTH ce"ieHHii: K · 

)f(810TCSI no BenH"iHHe C pOCTOM 3HeprHH, T 8K "iTO npOU eCC f 

BHCS!lllHH OT p83HOCTH Ce"ieHHH (aMnnHTyn), CT8HOBHTCSI BCe 

TenbHbiM K pe30H8HC8M BCnenCTBHe yMeHbllleHHSI 
11 

Hepe301 

3necb cnenyeT T8K)f(e HMeTb B BHny, "iTO pereHepaUHSI pacTe~ 

I'HH no a6conJOTHOH BenH"iHHe. 

HcKnJO"iHTenbHhlH HHTepec npencTaBnSieT HccnenoBaHH( 

pacnana K 
0
L-+ IT +IT - c pacnanoM 

0 
K s - Me30HOB, Korepell 

B8HHhiX npH aneprH SIX, 6nH3KHX K peaoHaHCHO~. KaK 6hrno 

( CTp. 5 ) , :3TO ll88T B03MO)f(HOCTb onpenenHTb pa3HOCTb 



2. l13y<IeHne pe30HBHCHbiX cocToHHHiJ B cncreMe K N 

CpaaHeHHe sHepreTH~eCKHX saaHCHMOCTeii: ce~eHHH - asa-

HMO.O.eHCTBHH nOK83biB8eT, ~TO KpliBbie, 0Tp8)1(810llllie STii 38BHCiiMOCTH1 HMeiOT 

TeH.O.eHUHIO K C61lH)I(eHiilO B COOTBeTCTBiili C o6mliM xapaKTepOM 8CHMnTOTH~ec-

KliX COOTHomeHiiH. BMeCTe C TeM o6pamaeT Ha Ce65I BHiiM8HHe cymeCTBeHHOe 

pa31lli~He B xapaKTepe STHX 38BiiCiiMOCTeii:: a ( K +N ) = f ( E k)- rna.o.Ka5I MOHo-

TOHH85I <jlyHKllli5I, B TO BpeMSI K8K B KpliBOH a(K -N) = f( E t) HMeiOT MeCTO 

HeperynSipHOCTH 1i 
11

rOp6bi
11

, ~TO o6ycnOB1leHO B OCHOBHOM pO)I(JJ.eHiieM 
11 
CTpaH-

HbiX
11 

6apliOHHbiX pe30H8HCOB. fiOCK01lbKY ~liCllO K8H81IOB 

paCTeT C nOBbimeHiieM SHeprHii, OTHOCiiTe1lbHbiH BK1l8.0. B a ( K-·N) - pO)I(-

.o.eHiiSI onpe.o.eneHHoro pesoHancHoro cocToSIHiiSI yMeHbmaeTCSI. TaKHM o6pasoM 

npH HCCne.o.osaHHii C pOCTOM SHeprHii CT8HOBHTC5I 

ace Tpy.o.Hee Bhl.O.enHTb pesoHaHc cpe.o.H pacTymero 
11

HepesoHaHCHoro
11 

<jloHa. 

fiOiiCKii HOBbiX K N - pesoHaHCOB no sHepreTii~ecKoii: saBHCiiMOCTH npouecca 

pereHepaUiili MOryT npOBO.O.HTbC5I B 6onee 6naronpH5ITHblX <jJOHOBblX yC1lOBH5IXo 

ileliCTBHTenbHO, o6mlie ( 
11 

HepesoHaHCHbie
11

) ~aCTH ce~eHHH K N H K N c6nH-

)1(810TC5I no BellH~HHe C pOCTOM SHeprliH, T8K ~TO npOll ecc pereHepaUHH, 38-

BHC5ImHH OT pa3HOCTH ce~eHHH (aMnllHTy.O.), CT8HOBHTC5I BCe 6onee ~YBCTBH-

TellbHbiM K pe30H8HC8M BClleJJ.CTBHe yMeHbmeHH5I 
11

Hepe30H8HCHOr0
11 

<jJOHa. 

3.o.eCb cne.o.yeT T8K)I(e HMeTb B BH.O.y, ~TO pereHep8llli5I pacTeT C pOCTOM SHep-

rHH no a6C01l!OTHOH BellH~HHe. 

J1CK1IIO~HTe1lbHbiH HHTepeC npe.O.CT8Bll5IeT HCC1le.O.OB8HHe HHTep<jlepeHUHH 

pacna.o.a K 0L-+ rr + rr - c pacna.o.oM 
0 

K s - MesoHoa, KorepeHTHO pereHepHpo-

B8HHblX npH SHeprH SIX, 61IH3KHX K pe30H8HCHOH. KaK 6bi1lO nOK838HO Bbillle 

(cTp. 5 ) , STO .aaeT B03MO)I(H0CTb onpe.aenHTb p83HOCTb K8K pe81lbHbiX, 

7 



TBK H MHHMb!X '18CTeil: BMITnHTya pacceSIHHSI, T.e. IT03BOnSieT B cny'Iae npeo6-

naaaHHSI pe30H8HC HOH K N - aMnnHTyahi orrpeaenHTb ee <fla3y. 3To o6cToSI-

TenbCTBO MO:>KeT 6b!Tb HC!lOnb30B8HO anSI pa3aeneHHSI nepeKpb!B810lliHXCSI pe3o-

H8HCOB. ,UnSI aToro Heo6xoaHMO HCCneaOBBTb H3MeHeHHe <fla3bl C H3MeHeHHeM 

aHeprHH! 

¢ R= arctg 
Im [ A ( 0) - A ( 0 ) ] 

Re [ A(O) -A( 0)] 

06Hapy:>KeHHe B npeaenax lliHpOKOrO ITHK8 HeCKOnbKHX M8KCHMYMOB B senH'IHHe 

</J R nocny:>KHnO 6bi YK838HHeM Ha "TOHKYIO CTpyKTypy" aToro pe30H8HC8 x) • 

CBeaeHHSI o K N - pe3oHaHcax MoryT 6biTb rrony'IeHbi TaK)Ke npH Hccneaosa-

HHH pereHepauHH "Ha3aa" 
0 

(Ha 180 B UM -CHCTeMe). npH STOM "Hepe30H8HC-

HbiH" QJOH 6yaeT MeHbllie, '!eM B o6hi'IHOH ITOCT8HOBKe Ollb!T8. 

3. J13y'leHHe aneKTpOMBrHHTHOH CTpyKTypbl K 
0

- Me3oHoB 

Yl ccneaosaHHe pereHepaUHH K ~-+ K ~ aaeT peaKyro B03MO)KHOCTb 

0 /8/ 
rrony'IHTb HHijlopMaUHJO o6 aneKTpoMarHHTHOM ljlopMijlaKTope K - Me30HOB • 

npH npOXO:>KaeHHH K ~- Me30HOB 'Iepe3 semecTso, noMHMO "SiaepHoi!:" pere-

HepaUHH B03HHK8eT pereHepaUHSI, o6ycnosneHH8SI pa3nH'IHbiM B38HMOaeii:CTBH-

eM Ko -o 
K c aneKTpoHaMH H 3aBHCSimaSI cymecTseHHbiM o6pa3oM OT H 

a neKTpOMarHHTHOH CTpyKTypbl K80HOB H HX aHeprHH. BbiaenHTb sneKTpOHHYIO 

pereHepauHJO rrpSIMhiM crroco6oM H3 KorepeHTHoro nHKa He rrpeacTasnSieTCSI 

B03MO:>KHbiM. Yl MeeTC SI, OLIHBKO, CITOC06 orrpeaenHTb KOrepeHTHYIO SILlepHy!O pe-

x) 
J13BeCTHO, 'iT O B H 8 H6o nee 6n8 ronpHHTHbiX ycnOBHHX t/!838 8 Mnnw;7,.llbi 

D8 CCefiHH R ITDOX OliHT 'feDe3 900 B T O 'iKe De30H 8 H C8 (e M. H8ITDH MeD . / 7 ) . 

8 

reHepaUHJO: anSI a TOrO He06XOLIHMO a K CTpanonHpOB8Tb LlHQJp8 KU 

paUHIO Ha Siape B o6nacTb ManbiX yrnos BbineTa p e reH e pHpos. 

30HOB. TeM C8Mb!M MO)KHO OUeHHTb BKnaa, KOTOpb!H aa e T ] 

aneKTpoHax. 

PaccMoTpHM OTHomeHHe 'IHCna KorepeHTHO pereHepHpOBaJ 

ny 
0 

K 5 - Me30HOB, B03HHKlliHX 3a C'IeT aH<jJpaKUHOHHOil: pereE 

Ha yron, 6nH3KHH K 0° (eM. Bblpa:>KeHHSI (1) H (2) ). BepoSITH 

npoueccoB rrporropuHoHanhHbi KBaap a Ty aMnnHTYLlbi MepHoil: per 

2 

= I A ( 0 ) -A ( 0) I. H HX OTHomeHHe He 3 8BHCHT OT a Toil: senH'IHH 

a = 
0 

I R k I 2 

d n q ) 

0 
d ' ll 

0. 2 N A 
[ 1 + e-e - 2 e- f/2 Cos ( t. m e ) 

(1+4t.m2)(1-e-e) 

EcnH *e y'IeCTb pereHepauHJO Ha aneKTpoHax, OTHomeHHe ' 

BHa 

a =a 
0 

( 1 :t, 
2Re f

21 
. : fan. 

I f I 2 
21 

+ 

2 
I fan.l 

f I 2 , 
21 1 

rae aMnnHTy aa pereHepaUHH Ha aneKTpoHax 
2Z e2 

fan= 3 (h c) 2 

yBenH'le HH e M E~t=VP~+m! 
x) 

H cymeCTBeHHbiM o6pa30M 

aneKTpOM8rHHTHbiX "pa3MepoB" 
0 

K - Me30HOB (r) H M81 

paTopa ( Z ) CpaBHHBaSI s KcnepHMe HTanbHO nony'IeHHoe 

BenH'IHHOH a o , KOTOpaSI MO)!(eT 6b!Tb paCC'IHT8H8, MO) 

x) 
H8 :&To o6c roHTe nbCTBO o6p 8 rnn u BHHM8HH e M.no.aropel!KHJ1 H 

6 o mnu. 

9 



reHepaun~: An~ SToro He06XOAHMO 3KCTpanonHpOB8Tb AH¢paKUHOHHy~ pereHe-

paun~ Ha ~Ape B o6nacTb ManbiX yrnoB BbineTa pereHepnpoBaHHhiX K
0

- Mes 

30HOB. TeM C8Mh1M MO)KHO OUeHHTb BKnaA, KOTOpblH A88T pereHepaUH~ H8 

s neKTpoHax. 

PaCCMOTpHM OTHOIU8HHe 'iHCna KOrepeHTHO pereHepHpOB8HHbiX 
0 

K s K "iHC-

0 
ny K S - Me30HOB, B03HHKIUHX 38 C"ieT AH¢paKUHOHHOH pereHepaUHH H8 ~Ape 

H8 yron, 6nH3KHH K 0° (eM. Bblp8)1{eHH~ (J) H (2) ). Bepo~THOCTH STHX o60HX 

npoueccoB nponopunoHanbHhi KBaApaTy aMnnHTYAhi MepHoli pereHepauHH If 
21

12 = 

- 2 
= I A ( 0 ) -A ( 0) I. H nx OTHOIUeHHe He 38BHCHT OT S TOH BenH'IHHhi: 

a = 
0 

I R It 1
2 

d D 
( __ g_ )0 

d f o) 

[1+ e-e -2e_ff2Cos(~m e)] 

(1+4~m2)(1-e-e) (4) 

Ecnn )1{8 y"ieCTb pereHepaun~ Ha sneKTpoHax, OTHOIUeHHe a 6yAeT HMeTb 

BRA 

a =a
0 

( 1 + 
2 Re f 

21 
• :f sn. 

+ 

2 
I f sn .l 
·-----)' 

f I 2 . 
21 r 

(5) 

rAe 8MITnHTYA8 pereHepaUHH Ha sneKTpOHaX f = ~ e 2 

sn 3 ( h c) 2 
Ek r 2 pacTeT c 

yBenH'JeHHeM 
x) 

H CyiUeCTBeHHblM o6pa30M 38BHCHT OT 

sneKTpOMarHHTHhlX "pa3MepoB" K
0

- Me30HOB ( r) H MaTepnana pereHe-

paTopa ( Z ) CpaBHHBa~ SKcnepHMeHTanbHO nony"ieHHOe 3Ha"ieHHe a c 

BenH"iHHOH a o 1 KOTOpa~ M0)1{8T 6b!Tb paCC"iHT8H8 1 MQ)KHQ onpeAenHTb 

x) 
Ha a ro o6croHrenbcrso o6parHnH BHHMBHne M.noaropeuKHit n 8 . .!110-

6ownu. 
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BKnaa pereHepauHH Ha 3neKTp oHax H aenH'!HHy e CnH H3Be CTHbl 3Ha'leHHSI 

Re f 
2

, H I ·r I . > 19 1 
2 1 • 3TOT MeTOA 6bin HCIIOnh30B8H B pa6oTe , B KOTOpO~ 

Ha OCHOB8HHH HMelOillHXCSI .ll8HHblX IIO per e HepaUHH IIpH p 11: • 1, 1 f 3B/C 6 bina 

caenaHa rrepaag (H IIOKa eaHHCTBeHHaSI ) oueHKa aep xHer o rrpeaena 3neKT po-

MarHHTHoro paaHyca Hef!TpOHHoro KaoHa . C ornacHo 3 ToA oueHKe
1 

r ~2 ,6 f ( c 

95%- AOCTOBepHOCT hlO) . 0 6pamaeT H8 Ce6g BHHM8HHe TOT !flaKT, 'ITO C yae-

nH'leHHeM 3HeprHH yaenH'lHBaeTCSI OTHOCHTenhHbl~ BKnaa pereHepaUHH Ha 3neK-

TpOH8X H , Cne.QOB8T enhHO, IIOBblill8eT CSI " qyBCTBHTenhHOCT h" K ManbiM r 

K aK IIOK83biB810T OUeHKH , IIpH p 1: "' 30 f3 B /C B cny q ae pereHep8UHH Ha C B HH-

u e f3 n .. f 2 1 rrpH r ., 1 f , 'I TO aen a eT B03MO>KHhlMH H3MepeHHSI r Ha 

ypoaHe .. 0,1 f • B !flopMynax (4 ) H (5) He Y 'lHTbiBanHCh 'lneHbi , aas HCSiillHe 

OT 8MIInHTYAbl pacrraaa Ko ... 
L 3 T H 'lneHbl 

+ - · 7T 7T O aHaKo rrpH Manbi X 

MoryT oKaaaT hCSI cpaBHHMbiMH c BKn aaoM pereHepauHH Ha 3neKTpoHax. XapaK-

TepHoH oco6eHHOC ThlO qneHoB, coaep>Kam Hx f , S'!BnSieTCSI HX OCTpaSI 38BH-

CHMOC T h OT paCCTOSIHHSI T O'lKH pacrraaa AO pereHepaTopa, a T8K>Ke OT ero TOn-

illHHbl (f ) • 3 T O Il03BOnSieT OT AenHTh 'lneHbl, COAep>K8IUHe £ , B 'l8CTHOC-

TH, MO>KHO Bbi6paTh T 8KOe e 1 IIpH KOTOp OM 3TH 'lneHbl O'leHh Manbi B6nH-

3H pereHepaTo pa. 

CTporo rosopst, B OIIbiTax rro orrpeaeneHHIO cneayeT HCIIOnh30B8Th 

H30TOIIH'leCKH 'lHCTble BeilleCTBa, IIOTOMy 'ITO 0 
K s - sonHbi, KorepeHTHo pe-

reHePHPOB8HHble Ha paanH'lHbiX IIO H30TOIIH'leCKOMY COCT8By SIApax, He KOre

/ 10 / 
peHTHbi Me>Kay co6o~ • llnst pereHepaTopos c 6onhmHM Z 3TH rrorrpas-

KH IIpeHe6pe)KHMO Manbi. 

0TMe'!eHHOe 06CTOSITenhCTBO MO>KeT OK838ThCSI IIone3HblM IIpH H3y'leHHH 

pereHepauHH B paanH'lHbiX semecTsax. B CMeCH asyx pa3HbiX aemeCTB c oT-

10 
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HOCHTenhHO M 8 n b i M 

Hax): 

a AB .. a, ( 1 +· 
0 

z (Koraa MO>KHO rrpeHe6pe'lh pereHepauH E 

2 N AN 
8 
I f A I I f 8 I Cos ( ¢ A- ¢ 8 ) 

' . ] 

N21 f 12 N21f Ill A A + B B 

rae fA • f B H ¢ A , ¢ B- COOTBe TCTBeHHO 8MII'nHTYAhl H 

paUHH B BeilleCTB8X A H B • T a KHM o6paaoM, H3MepSISI OT 

c paBHHBaSI e ro c a
0 

, MO)KHO orrpeaenHTh ¢ s , ecnH H.: 

lfsiH ¢A 

.llo cux rrop !flaa a pereHepauHH rrpH rrepexoae K apyroMy 

C.'lHTbiBaeTCSI 06bl'lHO IIO OIITH'leCKOJ:t MOaenH (eM., HaiipHMep, 

B aaKnlO'leHHe g xoTen 6 b i BbipaaHTh 6naroaapHOCTb M. 

'H .Ko6aapeBy. n.KHceneBK'lY' B.CTaBHHCKOMY. n.CTpyHOBY' r 
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HOCHTenbHO ManbiM Z (KorAa MO*HO npeae6peqb pereaepauHeA Ha sneKTpo-

aax): 

a "' a' [ 1 +. 
AB 0 

rAe fA , f B H cp A 1 cp B- COOTBeTCTBeHHO 8MUnHTYAbl H cpa3bl pereHe-

pauHH a semecTaax A H B • TaKHM o6paaoM, H3MepSIS1 OTHomeHHe cr H 

cpaBHHBaSJ ero c a 0 , MO*HO onpeAenHTb cp 8 , ecnH HaeecTHbi If A I ·, 

llo cux nop <tJaaa pereaepauHH npH nepexoAe K ApyroMy aemecTsy pac-

( /3/). CqHTbiB8eTCSI 06blqHQ no OllTHqeCKOA MOAenH CM,, HanpHMep, 

B aaKmoqeaHe SJ xoTen 6hl BbipaaHTb 6naroAapaoCTb M.noAropeUKOMy, 

11.Ko6aapesy' n.KHcenealfqy' B.CTaBHHCKOMY' n.CTpyHOBY' r. TaXT8MbllUeay, 

C.Xopoaosy 38 none3Hb!e o6cy*AeHHSI paCCMOTpeHHbiX aAeCb aonpocoa. 
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