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AnaHOTa U

IIpennoxken KBaHTOBBIM aHAJIOT KJIACCHYIECKOTO METO/Ia TIEPEHOPMUPOBKY B TEOPHUU aHTaP-
MOHHUYECKOT0 OCIUIIATOPA.

KiroueBble ciioBa: aHTApMOHHYECKHUI OCIUIIATOP, METO MePEHOPMHUPOBOK, KOT€DEHT-
HOEe COCTOAHUE.

BBenenue

Konebareabube 1BUKEHUST BEChMa PACIPOCTPAHEHBI KAK B MAKpPO-, TAK U B MUK-
pomupe. B mepBoMm ciydae Takwe JIBUYKEHWS OIMUCHIBAIOTCS KJIACCHIECKUM BTOPBIM
3akoHOM HbIOTOHA, BO BTOPOM — YpaBHEHWSIMH KBAHTOBOW MexaHukKHU. [Ipocreiirmum
[peJICTAaBUTEeIeM KOJIeDATETBLHOIO JIBUKEHUS BBICTYIACT TAPMOHWYECKUH OCIUILISITOD,
cOOCTBEHHAST 9acTOTa KOTOPOro HE 3aBUCHT OT AMILTUTY/ILI KojebaHuii. 910 cBOHCTBO
HA3BIBAIOT U30XPOHHOCTHIO Komebanuit. OHO sABIsIeTCs CIeJICTBHEM JUHEHHOCTH COOTBET-
CTBYIOIIETO YpPaBHEHHUsI IBWKeHUsi. HampoTwB, ypaBHEHHUs, OMUCHIBAIONINE IBUKEHUE
AHTAPMOHUYECKOTO OCIUJIISITOPA, HeJIWHeHHbl. Beencreue 3Toro 9acrora CBOOOTHBIX
KOoe0aHUul HAYMHAET 3aBUCETH OT UX AMILTUTY/IbI.

B Teopum kmaccmueckoro aHrapMOHHYIECKOTO OCIUIIATOPA pa3paboTaHbl MpuOJIH-
JKEHHBIE ACHMIITOTUYECKUE METOJIbI, B KOTOPBIX HEJIUHEHHOCTH PACCMATPUBAELTCS KaK
BO3MyIIeHne rapMoHndecknx kosebannii [1]. CooTrercTBeHHO, aHTapMOHWYeCKHe -
bEKTHI MPOABIIAIOTCS B BUIE MAJIBIX TOMPABOK K JUHEHHBIM Kojebanusam. K nanbosee
U3BECTHBIM TOXOIAM TAKOTO TUIA OTHOCATCS MeTonbl Baw-mep-Ilons, Jlummmreara —
IIyamkape, Kpsriosa — Boronto6osa — MuTpomoibckoro, a Tak:ke KJIaCCHIeCKUi MeTO/T
nepenopmupoBku [1]. B 3100 cBs3u BO3HUKAET H/lest IOUCKA COOTBETCTBYIOIIUX METO/I0B
P KBAHTOBOMEXAHUYECKOM CITOCOOE OMUCAHUS JIBUYKEHWS AHTQPMOHUYECKOTO OCIIHII-
JaTopa. JII0OOMBITHBIM 3/1eCh TaKKe MPEICTABIAETCS O0HAPYKEHUE CXOACTB U OTJIUYINN
B JBUYKEHUSX KJIACCHUIECKOTO W KBAHTOBOT'O QHTAPMOHUYECKUX OCIUJLIATOPOB. Ucce-
JIOBAHUIO ITUX BOIPOCOB U MOCBAIIEHA HACTOsAMIAst pabora.

1. Kuaccudeckuii aHTapMOHUYECKUI OCITAJIISTOP

s comocTaBienns ABUKEHHUI KIACCHIECKOTrO U KBAHTOBOIO AHTAPMOHUIECKHUX OC-
[IUJIISITOPOB OyeM B 0OOWX CJIydasX WCIOIB30BATH MAMUJIBTOHOB TOIXO/. 3ATUIIEM
KJTaccuueckne ypasuennsa [aMuabTona

. OH ) OH
fﬂfa—p, p**%a (1)

rJe & — KOOpAMHATA OCHUJLIATOPA, p — ero umiyibe, H — dyukuua Famunbrona (suep-

rus), UMEoIas By
2 2.2 3
p* | pwprt | opax” o pB
TR R (2)
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3nech p —3ddexTuBHAS Macca OCHUILIATOPA, Wy — COOCTBEHHAS 9aCTOTA B OTCYTCTBUE
AHrapMOHMU3MA, & U (3 — KO3(DPUIIMEHTHI KBAIPATHIHON 1 KyOndecKoit HenmHeiiHocTeit
COOTBETCTBEHHO.

Moncrasass (2) B (1), mpuaeM K ypaBHEHWIO

&+ wiz 4 oz’ 4 B2 = 0. (3)

Canenys [1], 6ynem uckarnb pemierue (3) METOIOM [OCJIEIOBATEIbHBIX TPUOJIUZKEHUIA.
Buauane s npoctorsr momoxum o = 0.

B mynesom npubmuzkenun oropocum B (3) menuueitnocts. Torma Oygem uMers pe-
IMeHNne, COOTBETCTRYIONIEE TAPMOHUYECKUM KOJICOAHUSIM

x = acos(wot + ¢p). (4)

31ech a — aMmInTyAa KoyaebaHuil, ¢y — HadaabHas ¢asa.
[TepBoe npubaMKeHre COOTBETCTBYET TOCTAHOBKE (4) B TpEThe U YeTBEpTOe Cara-
emble JieBoit yactu ypasuenus (3). Torma (npu « = 0)

3 .
i+ wie = fzﬂas cos(wot + ¢o) — §a3 cos(3wot + 3¢p). (5)

Obimee perenne TaHHOTO YPABHEHWS UMEET B/

x = acos(wot + o) — ﬁ(1315 sin(wot + @o) + iQa3 cos(3wot + 3¢p). (6)
8wo 32wg
3nech obpamaer Ha ceds BHUMAHWE BTOPOE CJIaraeMoe, OTHMCHIBAIONIEe HEOTPAHU-
YEHHO PACTyIIue BO BPEMEHM KONIe0aHWs. DTO TAK HA3LIBAEMBIA CEKYJIAPHBIA JIeH.
[ToHATHO, 9TO HPH JOCTATOYHO GOMBIMIX BpeMeHax (t > 8wy /3[3a?) ceKynapHbIi €ieH,
OIUCHIBAIOIIMI HEJIMHEHOEe BO3MYIIEHNE, MPEB30iiaer nepsoe (OCHOBHOE) CIaraemMoe B
(6), u MCTIONB3YEMbIii MOXO OKAYKETCS HEMPUMEHUM. B IefiCTBUTEIbHOCTH YK€ HUYEro
moo6HOrO He Hab0IaeTcss. UToObI W30ABUTHCS OT CEKYISPHOCTH, BHISCHUM BHAYAJIE
UpUYKHY T0siBIeHus Jqanuoro diena B (6). s sroro BHoBb 06parumcs K (5). [lepsoe
C1araeMoe B MPaBoii 4acTh MOKHO (POPMATHHO PACCMATPUBATH KAK BHENIHIOK CHITY, TIe-
PHOIMYECKH MEHSIIOILYIOCS CO BPEMEHEM HA 9acTOTe Wy COOCTBEHHBIX JIMHEHHBIX KOJIe-
OaHuii. ITO ¥ TPUBOJAUT K HEOTPAHUUIEHHOUW PE30HAHCHOH packadke Kojedbanuii. Temepn
MOJIO?KWAM, 9TO 9aCTOTA W HEJIMHEHHBIX KOJEOAHUI OTIMIAeTCs OT wy: wo = w—Aw , T1e
Aw < w. B 310M M COCTOUT mes KIACCHIECKOrO METOAA MEPEHOPMHUPOBKHA. Y YUTHIBAS
MAaJIOCTh HEJMHEHHON MONpaBKU K 4acToTe, IPEJCTABUM HepBoe (OCHOBHOE) CaraeMoe
B (6) cremyromum 06pasom

a cos(wot + ¢p) = acos (wt + o — Awt) & a cos(wt + o) + aAwt sin(wt + ¢p).

[Moxcrasngas nannoe Boipaxkenue B (6), npuaeM K yCJaOBUIO OOHYJIEHHs CEKYJISIPHOIO
anena: Aw = 33a? /8wy . Takum 06pa3oM, 4aCTOTa HETHHEHHBIX KOTEOAHTI 3aBHCAT OT

UX aAMILTATY/IbI:
38 4

w=wy |1+ —7=a").

0( 8wg >

B Gonee obrmiem cirydae, kKorma « # 0, BBIYUCTIEHUS 3aHUMAIOT HEMHOTO OOJIBITIE Bpe-
MEHU, HO B IPUHITAIIE 9TO HEe MeHsieT cyTu uaen. C yaeToM KBaJIpaTUIHON HeTHHEHHOCTH

numMeeM
W= wo [1+<3ﬁ 50&2)@2}. (7)

8wZ  12wd

[Tpu 3roM npubiuzKkeHHOe pelienue ypaBHenus (3) He COIEePIKUT CEKYJISIPHOIO YIeHa.
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2. KBaHTOBBIII aHTAPMOHUYECKUI OCIAJIISITOP

[Tepeitnem Temeph K KBAHTOBOMY aHTAPMOHWUYECKOMY OCITUJLIATOPY. B cooTBeTCTBMN
C TIpaBWJIAMHW TIEPEXOJa OT KJIACCHUYIECKONH MeXaHWKW K KBAHTOBOW 3aMeHUM KJACCH-
JecKknit TaMuIbTOHMAaH H, a Tak:Ke KOODJIWHATY W WMTMYILC COOTBETCTBYIOIIUMU WM
orepaTopaMu

~2 22 ~3 ~4

s DT pwort opox® pfr

H=" . 8
2 T 5 T4 (®)

BreIpasum omepaTtopsl KOOPIUHATBEL X AMITYILCA Y€pe3 ONepaTOpPbl YHUYTOXKEHHA d
n poxaenns a

h
2puwo

(@a+a*), p=i (@t —a), (9)

/x\:

riae h — nocrognnaga Ilnanka.
Braugaje paccMOTpuM IBHYKEHME TaPMOHWYECKOTO KBAHTOBOTO ocimiasaTopa. Coo-
CTBEHHBIE COCTOSTHUsS |n) omeparopa H B orcyTcreue anrapmonmsma (o = [ = 0)

TOOYNHAIOTCA ypaBHeHI/IIO .

rae F), — BO3MOKHDIE 3HAUYEHUS SHEPTUHA TAPMOHUIECKOTO OCIUIIIATOPA, OpeeasdeMble

BBIparKeHneM [2]
1
E, = hw (n + 5) . (11)

3mech n — 1es0e 9nCI0, COOTBETCTBYIOINIEE CTEMEHN BO30Y KIAeHMs ociuisaTopa. [Ipn
9TOM OTEepPATOPHI YHUUTOKEHUST U POXKJIEHUS MEHCTBYIOT HA CTAIHOHAPHBIE COCTOSTHUS
COTJIACHO TTpaBUIIAM

alny =vnln—1), atn)=vn+1n+1), atan)=nn). (12)

[Ipexme 9em HaYaTh COBEPINATHL CBOOOIHDLIE KOJIEOAHNsI, KBAHTOBBIA OCITUIIISTOD
JIOJIZKEH ObITh TIPUBEJICH B CYEPIIO3UIUOHHOE (KOTEPEHTHOE) COCTOSHNE BHEIIHEH KIac-
cuueckoit cunoit F(t). 3Bectro [3], uTo meficTBHE KIACCHIECKOI CHIIbI IEPEBOIUT rap-
MOHUYECKUN OCIUIIATOP B KOTE€PEHTHOE COoCTosiHWe. Ecim HavajabHOE COCTOSHHE OC-
nuiaTopa ecrb |0), TO B MOMEHT 7 OKOHYAHUs JeHCTBHs BHEIIHEH CHJIbI COCTOSHUE
OCITUIIATOPA TIPUMET BH/I

10) = exp [i (63" +673)] |0):eXp( 6] /2)2\/_|n (13)
rae

0 = "Yexp [—iwo(T —t")] dt’

s

Cpa3y mocJie OKOHYAHUS JefiCTBYS BHEITHEH CUJIBI, C MOMEHTA BDEMEHU T , HAYNHAET-
cs1 CBODOHAST SBOJTIONNS OCIIUIIISITOPA, OMMCHIBAEMAST 3aBUCSIIIUM OT BDEMEHN BEKTOPOM
COCTOSTHUS:

16(t)) = exp(—iHo(t — 7)/h)|6),

rae Hy oupejensercs soipazkenuem (8) upu o = =0.
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[Mpurnvas Bo BuuManne (13) v yuuThIBas, 9TO |n) SBISIOTCS COBCTBEHHBIMH COCTO-
sHusIMK oreparopa Hy ¢ cOGCTBeHHBIMH 3HAUEHWSIMHU, onpenensieMbivn (11), nomyanm

n

10(£)) = exp (f 1] /2) ;::0 = (=it /W) |) =

(eefin(th))n
Vn!

Takum 00pa3oM, € TOYHOCTBHIO JIO HECYIIECTBEHHOTO (ha30BOTO MHOXKUTEJIS
exp [—iwo(t — 7)/2] MOXKHO yTBEPXKIATh, YTO IBOJIONUOHUPYIOIIEE BO BPEMEHH KOIe-
PEHTHOE COCTOSHUE CBODOIHOTO rapMOHMYECKOTO OCHUIIIATOPA OIPEIETACTCS BhIpazKe-
areM (18) (cm. Takxke (19) n (20)) mpu yuere 3aMeHBI

= exp [—iwo(t — 7)/2 exp (=10 /2) D ). (14)

n=0

0 — 6(t) = Oexp (—iwo(t — 7)) . (15)

Tak Kak KOMepeHTHOE COCTOSIHHE SIBJISIETCsl COOCTBEHHBIM COCTOSIHHEM ONEepaTopa
yunaroxenus [3], To alf(t)) = 0(¢)|0(t)). Torma nerko HAXOAUTCS KBAHTOBOE CPE]-
nee (0(t)|Z]0(t)) = x onepaTopa KOOpPAMHATLI

Ono nmeer Buz (4), TIe aMITTUTYIa ONPEIE/IIeTCs BHIPAYKEHIEM

T

1 o
/ F(t)e™ot dt’
0

- 2uw0

a

Takum 00pa30M, IPUXOAUM K COBHIAJICHUIO C PE3YILTATOM JJIs KJIACCHIECKOTO rap-
MOHMYECKOTO OCIUJIATOPA. DTO HECJIydalHo, 00 KOT€PEHTHBIE COCTOSHUS ABJISIOTCS
Hanbosee GIU3KUME K KJIACCHYECKUM COCTOSTHESIM B TOM CMBICTIE, 9TO OHU MUHHMHU3H-
PYIOT COOTHOIEHUE Heonpeaesennocreii [3]: dx - dp = h/2.

Konebannst KBAaHTOBOrO TapMOHMYECKOrO OCIHIIATOPA TAK YK€, KAK W KJIACCHYIE-
CKOI'0, U30XPOHHDI, UTO SBJSIETCS CJIEJCTBUEM IKBUJIUCTAHTHOCTH €r0 SHEPTETUIECKOrO
criekTpa. JIelCTBUTEIBHO, JJIsi KBAHTOBBIX MEPEXO0B MEXKJy YPOBHAME IapMOHHYE-
CKOTO OCIMJIIATOpA CIpaBeyinBbl npasuia orbopa An = +1 [4]. Torma mis gacror
Pa3pPENIeHHBIX EPEXOI0B HMEEM

wy = Ens+1 = En =w_ = En = Eny = wy. (16)
h h

Omnpenenum, ¢ Kakoil BEPOATHOCTHIO P, OCIUJIJIATOP MOXKHO OOHAPYKUTH B OJHOM
13 COOCTBEHHBIX SHEPTETUIECKUX COCTOSTHUIA, €CJIM OH HAXOIUTCA B KOTEPEHTHOM COCTO-
srun. o onpenenernnio P, = |(n]6)|*. Ucnonbsys (14) u cBOHCTBO B3auMHOIi 0pTOro-
HAJIbHOCTU CTAIMOHAPHBIX COCTOAHUMI, HaieM

|9|2n

n!

_ 2 2
Py = |(nlo)f = exp (- 161°) (17)
Sro xoporo n3sectHoe pacnpenenenne Ilyaccona [3].

Takum 06pa3oM, €CJIM OCHUIIATOP HAXOJNUTCA B KOTEPEHTHOM COCTOSHHHU, TO Be-
POATHOCTH €ro OOHAPYKEeHUs B COCTOsAHMU |n) oupexesnsercd crarucrtukoil [Tyaccona.
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Puc. 1

IIpun 3TOM HAM6GOIEE BEPOATHBIM COCTOAHUEM ABJISAETCSA COCTOSTHUE € TTIOPSITKOBBIM HOME-
pom 71 = |0 (puc. 1).

Jannoe CBOMCTBO SAB/IAETCs KIIOUEBBIM DY UCTIOAB30BAHUM KBAHTOBOTO METOIA TIe-
PEHOPMUPOBKH.

Kak u B cyuae KBAHTOBOrO FapMOHHYECKOTO OCIUIITISTOPA, HAUHEM € PACCMOTPe-
HUS CTATIMOHAPHBIX COCTOSTHUI KBAHTOBOTO AHTAPMOHUYECKOTO OCTULIATOpa. IIpn 3TOM
Oy/IeM OTMpaThCsA HA CTAHIAPTHYI0 KBAHTOBOMEXAHMYECKYIO TEOPHIO BOIMYIIEHWH [4],
PACCMATDHBAsA KAK BO3MYIIEHHE AHTAPMOHWUECKYIO MOMPABKY K TaMuIbToHmany Ho.
Torna [4]

1\  5a2h 11\ 3802
Ep = hw ) —
0<n+2) 124w (n +n+30>+8uwg (

Teopus Bosmymienuii cipase/iuBa JI0 TeX MOKa, BO3MYIIAIONIIE JT00ABKU 3HAYUTE b=
HO MEHbIIIe OCHOBHBIX 4JIEHOB, OIPeJe/IsseMbIX TaMUuIbTOHuaHoM Hy. B Hamewm ciaydgae
BO3MYINAIONINE JTOOABKN C YBeJIMUEHHEM 7 PacTyT Kak n2. IlosTomy, 04eBHIHO, BHI-
paxenue (18) cnpaBsesuBo i He OYeHb 0ObIMX 3Hauenuii n. OaHako oTépachiBa-
HUE YJIEHOB C OOJIBIIAMU 3HAYEHUSMU 71 MPUBEIET K HAPYIIEHUIO CBOWCTBA TOJHOTHI
KBAHTOBBIX cocrosHuii. BecnoMmunast o Tom, 4ro HamboJIee BEPOATHBLIM 3HAYEHUEM 7L B
KOTEPEHTHOM COCTOsHUM siBasercs 71 = |A|%, sammmem n = i+ (n —n) u n? = n2 +

1
n2+n+§>. (18)

+ 27n + (n — n)*. Toraa (18) nepenumercs B Bue

~ ~ 30 5a2 h
E,=Eo+nhw |1+ | =% — — | — (2n+1
n = o { i (swg 12w3) g 21 )} i
(38 5%\ R
- L) = (19
tn-n) (Swg 1203 ) 1 (19)
DHeprus OCHULISTOPA B KOPEPEHTHOM COCTOSTHUY €CTh
o hw, hw, 2/,2
E=—"0@n+1)=2 (2|9|2+1) ~ la’)
2 2
rie (a?) — KBaHTOBOE cpejHee KBajpaTta aMmanTyasl. OTcrona
h
—(2n+ 1) = (a*).
. oo ) = (a%)

Torna _ _
E, = Eq+ hwn + k) (n — n)*, (20)
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rae FEy — mecymiecTBeHHas Hy/IeBas SHEPTUSA ¢ YIETOM aHTAPMOHUYIECKUX TOMPABOK,

0= (@)QAW, (21)

a BeTMYIMHA W OTpe/Iensercsa BhipaskenneM (7) ¢ TOYHOCTBIO 10 3aMenbl a’ Ha (a?).

Boipazkenue (21) 6e3 mocieHero ciaraeMoro mo CBoeil CTpyKType He OTJIUYAETCs OT
(11). TIpm 5TOM w €cTh COOCTBEHHAS TACTOTA KITACCHIECKOTO AHTAPMOHUYECKOTO OCTIAII-
agaropa. Ilocnennee ciaaraemoe B (20) MOXKHO paccMaTpUBATL KaK MAJIYIO HEJIMHEHHO-
KBAHTOBYIO MONPABKY, TAK KAK COCTOAHMHA, JTAJEKO OTCTOAIIEE OT 71, CONJIACHO pacIpe-
nenernuio Ilyaccona, MaoBepOSITHEI.

Takum 00pa30M, 9aCTOTA OCHUJLIATOPA OKA3aJaach MEPEHOPMUPOBAHHON W Tak JKe,
KaK B KJIACCHYECKOM CIy4ae, 3aBUCHT OT KBAJAPATa AMIIATYIbI KOJIeOAHWIA.

[Iponenannsiii 3aech nepexox or (18) k (20) cocrapisier CyTh IPOLELYPbl KBAHTOBO-
r0 METO/a MEePEeHOPMHUPOBKHU MPH PACCMOTPEHHHU JBHKCHHS aHMAPMOHHYECKOTO OCIIUJI-
JIATOPA.

He Brapasich B meranm maabHEANNX BLIYACICHWI, TIOSCHUM HUXKE UX cxemy. Vcmomn-
3yst GOpMyITy KBAHTOBOMEXAHWYECKOI TeOpny BO3MYIIeHN [4]

~ - m|H H0|n>
=0

Haii/leM OCHOBHOE cocTosiHEe |0) AHrAPMOHHYECKOIO OCIHIIATOPA, KOTOPOE H3-3a HeJlli-
HefHBIX J00aBoK orardaercsd ot |0). Kpome Toro, BEIMHCINM OCTATIBHBIE COCTOSHAS |71) .
BozaeiicTBue BHemHeH KIacCHYecKoit CHIbI TIEPEBOIUT OCIUJIJIATOP B aHTAPMOHUYECKOe
KOTepEeHTHOE COCTOSTHUE

16) = exp [i (9a ™+ 6*a)] |0).
CB06OHAS IBOMONMSA TAETCS PABJIOKEHUEM

e} =

) = @y exp (~i 22— 7) |1, (22)

n=0

Baech nocsenee caaraemoe B (20) yUuTbIBAETCH TOMBKO /il EpexogoB i+ 1 — 7L u
n—n-—1.

Ucnonb3yem Tenepb MPOCTBHIE PACCYKICHUS JId BHIICHEHHUS CMBICTA OCHOBHBIX Pe-
3yJIBTATOB. IJ1 9aCcTOT COCETHNX KBAHTOBBIX TEPEXOIOB UMEEM

En _En _
w+:7+1h =w+Q2Mn-n)+1],

By B 2
w,:%:erQ[Q(nfﬁ)fl].

Hanbompmnit BK7a B AUHAMUKY BHOCHT cocTogHme ¢ n = 7. [loaTtomy, momaras
B (23) n = n, HaiimeM wy = w+ Q , w_ = w — Q. Owmane wy 0T w_ ABIACTCH
CJIe/ICTBUEM HEIKBUIUCTAHTHOCTU CIIEKTPA AHTAPMOHUYIECKOrO OCIHLISITOPA.

N3 obriero kypca hbu3nKN XOPOIIO W3BECTHO, UTO CJI0YKEHNE /IBYX COHAMPABIEHHDBIX
Kosebannit ¢ OJIM3KMMH YaCTOTAMH TPUBOJANT K OWEHMSM Ha TOJOBWHE PA3HOCTH MX
gacror (puc. 2):

2 E =2 (5””) Aw.
2 a
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Wb S S

[Ipu 3TOM mEHTpaJbHAS YACTOTa KOJEOAHWIT paBHA MOJYCyMMe STUX OJU3KUX da-
CTOT:

w4 Fw-
— =w.
2
[Mpasunamu orbopa An = +1,42,+3 aia mepexogoB Mexky YPOBHSIMHU aHrap-

MOHWYECKOTO OCHIMJIJISITOPA 33/aeTCsl YCIOBHWE CYNIECTBOBAHUS KoJeOaHWii HA BTOPOW
U TpeTheil TapMOHMKAX OCHOBHOI YaCTOTHI, KaK 3TO MMEET MECTO U B KJIACCUYECKOM
ciydae.

Takum 06pa30M, KBAHTOBBIN METOJ MEPEHOPMHUPOBKH IO3BOJISET OMUCATH JIBUZKE-
HHUE aHMAPMOHUYECKOT'O OCHUJIIATOPA B KOT€PEHTHOM COCTOAHUU C y4eTOM KBAHTOBBIX
nonpaBok. OCHOBHON Tako# MOMpaBKOil, HOCAIIEH Ka4eCTBEHHBIN XapaKTep, siBJISIeTCs
MpeJICKa3aHne KBAHTOBBIX OMEHUN aMILIUTYIbI HA 9acToTe ().

3akJiroueHne

KBaHTOBBIII METOI NEPEHOPMUPOBKHY IPUBEI K (PU3UIECKU PA3yMHBLIM PE3yJIbTaTaM
U IPEJCTABU B3aMMHOE COOTBETCTBUE MEXK/Y ABUKEHUSMHU KJIACCUYECKOIO U KBAHTO-
BOI'0 AHFAPMOHUYECKUX OCHUJLIATOPOB. Ero MOKHO TakzKe paccMaTpuBaTh, HAIPUMED,
KaK KBAHTOBYIO BEpCHIO acuMmnrorndeckoro meroma Kpeutosa — Boromrobosa — Mur-
ponoabekoro. [Ipunokennsi TAHHOTO TMOAXOJA, HA HAIM B3TJIS, MOTYT OBITH BEChMa
Pa3HOOOPA3HBIMU. IJTO KOJIEOAHUST ATOMOB B MOJIEKYJIAX, 3aPSYKEHHBIX YACTUIl B Oe-
TaTPOHE, OCHUJIIITOPHOE 3X0, KBA3UPEJIATUBACTCKUN 3apsKeHHbIA O030H B MArHUTHOM
nosie. Ilpu 3TO0M BO3MYyIafomue raMuJIbTOHHAHLI He 00s3aTeIbHO JOJIZKHBL COBIIAAATH C
PACCMOTPEHHBIM 371eCh. BaXKHO TOJIBKO, 9TOOBI OHU BBICTYTAJINA B POJIM MAJIBIX TOTTPABOK
K TapMOHMYECKUM Kojebannsam. Uucao cremneneii cBOOOIBI MOKET OBITH OOJIBIE eINHN-
nbl. B 3TOM ciiydae BhIUMC/IEHNS OKAXKYTCsi O0JIee TPOMO3IKUMU, HO MPUHIIMITHAIBHOMN
CyTH IOJXO/a 3TO HE MEHSET.

Pa6ora Bobinosnena npu dunancosoii nouepxkke PODU (npoext Ne 09-02-00503a).

Summary

S. V. Sazonov Motion of Quantum Anharmonic Oscillator.

A quantum analogy of the classical renormalization method in the theory of anharmonic
oscillator is proposed.

Key words: anharmonic oscillator, renormalization method, coherent state.
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