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1. BBEAEHHME

B ¢u3uke 3neMeHTapHHIX YacTuly B nocnegHee BPeMA MOSyuMs wnpo-
KO npuMeHeHMe KBa3UNOTeHUMaNlbHbLIM MoAxod, npeanoweHHsn A.A.Jlo-
ryHosuiM u A.H.TaBsxenupse ’1-3/. Ha ocHoBe 3Toro nogxoga paccum-
THIBAOTCA Takue AUHAMUUECKue XapaKTepMCTUKUM aApOHOB, KakK CrnekTt-
ppt Macc, oOopmbpaKTOpb YNPYFroro pacceaHuna, ¢opmpakTopel pacnagos
4acTuy, CTPYKTypHuie dyHKUUM rnyBoOKOHeynpyroro nenToOH-aapoOHHO-
ro pacceaHna u T.4./48/,  Bce ykasaHHbie BefMUMHLI BLIPAXaTCH
yepes3 BOSIHOBbIE QYHKUMM OTHOCHMTENbHOrO ABUXEHWMA KBapKOB B agpo-
He. B cBA3M ¢ 3TMM muccregoBaHue MeTOdOB TOUHOro WM NPUBANKEHHO=
ro peweHuAa KBa3unoTeHuuallbHuIX YpaBHEHWN ANR BONHOBOW GYHKLWK
ABMAETCA BECbMa aKTyanbHOW 3apgauer. B pa60Tax/7'&'6uno nokasa-
HO, UTO 3TU TpexMepHble UHTEerpafbHule ypaBHEHMA MOryT BuiTb cBe-
AeHbl K auodepeHuManbHLIM HenocpeaCTBEHHO B WMMYJbCHOM TIpOCTpaH=-
CTBe B Cfyuyae OnpeAenieHHOro Kfacca KBa3uNOTEHWWanoB, ABAAIWLUX-
cA Qypbe-obpasamMm OT UeTHHX payuoHanbHubiX QYHKUWH nepeMeHHOM
[T|. AHanoruuHwit nepexoa K auddepeHuManbHol GOpMe ypaBHEHUA
MoxHO ocyumecTeuTb ‘3’ npu Bwbope kBasunoTeHywana B Buge obpa3sa
YeTHOW payuoHanbHOM GYHKLUWMM, 3aRaBaeMON B PENATUBUCTCKOM KOH-
PUrypaunoOHHOM NpeacTaBneHuM, KOoTopoe BBOAUTCA MNYTEM Pasfowe-
HMA o ''PeIATUBUCTCKUM NNOCKUM BOMHAM'' = MaTPUUHLIM JIEMEHTaM
YHUTapHBIX HEeNpUBOAMMBIX NpeacTaeneHuii rpynns JSlopeHya 78/, Knio-
ueBbM MOMEHTOM TaKOro nogxopaa ABMAAETCA MCronb3oBaHWe pensTu-
BMCTCKOM KMHEMaTUKM, TO eCTb, NO CywecTBy, TOro dakra, 4TO UM-
nynbCHOE NPOCTPAHCTBO ABMAETCA MpocTpaHcTeom JloGauesckoro /87,

B HacTosweri pa6oTe Mbl paccMmaTtpuBaeM KBasumoTeHyuans, ABMAAK~
WMeca noKanbHeMM B UMNYNbCHOM NpocTpaHcTBe Jlobauyesckoro, obpa-
36 KOTOpbLIX B PENATUBUCTCKOM KOHOUTYPAUMOHHOM MpeacTaBneHum AB-~
_ NAKTCA UYeTHBIMM PauUMOHanNbHLIMU QYHKUMAMU PENATUBUCTCKON OTHOCH=
TenbHONW KoopguHaTtse [, M CBOAUM MHTErpanbHule ypaBHEHUA K 3aga-
yam llitypMa-NluyBmnna gna BONHOBOW (QYHKUMM B MMMYNbCHOM MNPOCT-~
paHcTtee. [locriegHAR B HEKOTOPBIX YaCTHHIX CNy4Yaax MOKET ObiTb pe-
uweHa TOYHO, B obwem clyuyae Mol HaxoAQuM €e peuweHue, UCnonbaysa
M3BECTHLHIN MeTog BKE 710/



2. UHTETPAJIbHOE YPABHEHME U 3A[AYA
WTYPMA-NIMYBUNNA ANA BOMHOBOW ¢YHKLMK
B UMNYJIbCHOM NPEACTABIEHUH

PaccMoTprM KBasunoTeHuuanbHuie ypaBHeHwn, 3anucaHHbie B Buae

mdk

GT'E.E)¥®) - (—1)— (V@K /2.1/

o) 3

O6paTHuie cBobGogHble pyHKuun [puHa G; uMenT Bug /B cnyyae pas-
HeIX MAcCC 4acTuy My=Mp =M

- 2 2 2 2 22

Gll(E,Ep)=E -Ef =E° -m*-p”, /2.2/
a3 &, E,) = E,(E-E,), /2.3/
—1 _ _

G;'®,E)) - 2m(E -E ). /2.4y

- -1
Mpu 3atoM G 1 oTBevaer yPaBHEHMUI0 ﬂoryHoaa-Tanenunae/l/, G -
ypaBHeHuio Kappwesckoro /37, OTmeTum, uTo B ypasHeHun /2.1/ um-
nynbCch YacTul NPUHagNemaT MAaCCCBOW NOBEPXHOCTU:

=g - -
p-g_p2=E§ -p?=m?; kg_k2=m2, /2.5/

s .
a kBasunoTenynan V(p, k,E) onpegeneH BHe 3HepreTMuUecCKOW noBepx-

HOCTH Ep=Ek=E.

Mol 6ypem nonaraTte, UTO KBa3MnoTeHuuas ABMAETCA JIOKalbHbLIM
B TpexXMepHOM npocTpaHcTBe JlobaueBCKOro, peanu3oBaHHOM HAa Bepx-
HeM none MaccosBoro runepbonoupga /2.5/, TO e€CTb 3aBUCUT QT Bex-
TOpa HeeBKMWOOBOW pasHoCcTH A =p(41? ABYX WMNYyfbCOB p u oK
B 3TOM MpOCTpaHCTBE:

V@, ki E) =VEOKE) = V(A_’p'k LE),

rne
* -1 > K Pk

=A =D ~ — — ———) }
Apx , P =P m(po —r

A=l N0 2. A2
= ) = m +A
=B P =Y Dok
3necs A;i = MaTpuua umcToro npeobpasosaHmAa JlopeHya, Takas,uTo
?&mk)%mm

B cnyuae nokanbHeix B NpocTpaHcTBe JlobaueBCKOro KesasunoTeH-
unanos nepexop # PENATUBUCTCKOE KOHOUIypauHnoHHOe npeacTasneHue
OCyuecTBAAETCA no QopMynam '’

2

> + > > md[—;
¥ = > [ &, ) ¥(p) B
”
’ /2.6/
V(;;E ’
0
rne ”pennTuawcTcxme nnockue BOMHL' f(;.?) UMeRT BuA
Ep"'pn -1 —~im? > -
&(p, )—(——-—-—-—-) ; r=rn.
AnAa coepuuecKn=CUMMETPUUHBIX NOTEHUManNos V(;;E) = V(1)
us /2.6/ nmeem
N A . 2.
|Ap, x V(A p g 1) =4n Of sin(mrxA)rV(r)dr, 12.1/

npuvuem 6HCTDOTa X A+ OTBevaouan KBagpaTy nepefaHHOro 4 -nmnynb-
ca q° =(p - k) onpeaenaeTCcA U3 COOTHOWEHUA

q2=2m2~2mA°l{=2m2-mn%th.

3amMeTuMm Tenepsb, 4YTO KBasunoTteHuyuany, KOTOpHI B penaATUBMCTC-
KOM KOHOWIypalMOHHOM npefcTasfieHnn 3apaeTca B BUAE

V,® = -g ®/r?

B MMNYNbCHOM NMpOCTpaHCTBe oTBeuaeT cornacHo /2.6/, /2.7/ Buipa-
HeHue

3 _2n%® /2.8/
Vo (Bp D = ——
IA P,k l
AHanNoOrM4yHO [NA KBas3MNoOTeHuuanos
g” /2.9/
V@ = - ——e X

r2+ a?
B WMMNYNbCHOM NMPOCTPaHCTBE MOMy4aeMm

2n?g9 m )i /2.10/

pk VT N
\Apkl A‘;.k +18 |

v, (A



- 2”2g2
V_(A, D) = ———cos(amx ). /2.11/
P, k :
PaccMoTpuM Terepb CRny4ait CHepuUecKn=-CUMMETPUUHLIX BOMHOBLIX
oyHkunii ¥(p) = ¥(p), rge p,=Ipl, wu onpeaennm GucTpoTel, cooT-

BeTCTBYyWIWMEe MMnynbcamMm P n k, cooTHoweHUAMM
2

ing- .
Ep=Vp +m =mchxw E, =mchy

MoacTasnAaa noTeHuymans Vg (A x)(8=0,+,-), 3apnasaemsie ¢opMy-
namu /2.8/, /2.10/, /2.11/, & ypasHerue /2.1/, wHTerpupys
B HEeM MO yrnoBuLiM NepeMeHHHM BeKTOopa Kk u BBOAA OYHKUMIO

F(xp) =GI(E, Ep)p¥(p) =

. /2.12/
= Gi(E,mchxp)-mshquwmshxp),
nonyymMM AnNA Hee ypaBHeHue
Flxp) = Or Volxprxy ) Gy(E, mehx,) F (x mdx,. /2.13/

Mpu 3Tom nmapuymanbHele /OpGUTanbHLIN MOMEHT paseH Hynw/ AoTeHyuwa-
nbl Vs(xp’X1J‘ BO BCeX Tpex CAyYasax npeacTaBnawTCA B BuAae

Vg (xpixg) =aguglxy) vy (X)) /2.14/
rae .
x> =max (xp,x ) X<=min(xp,xk).

dyHrymn U (x),V (X) 1M KOHCTaHTH @, TaKoBbi:

ag=-gm; u (x)=1: v(x) =x, < /2.15/
a, = -g%/m;u (x) = e 30X ; v, (%) =sh(amy), . /2.16/
a_ = -—-gg/a: u_(y) =cos(amy); v_{(x) = sin(amy). /2.17/

0OTMeTuM cnepylouwme BawHbie cBOMCTBa (DyHKUWMA us(x) m ove(y:

ul ) =Bu ()i vy (x) =B v (x), : /2.18/
ug V;(x) -vs(x) u;(x)=-ys, /2.19/
4

npuuem BB My, ABNAKTCA KOHCTaHTaMu:
2
Bo=0: v =1 ysy =am; B4= (am)”. /2.20/
Ucnonbsyna ceoiictea /2.18/ n /2.19/, HeTpyaHo nokasaTb Te-
nepb, UTO nNapuyvanbHoe MHTerpanbHoe ypasBHexue /2.13/ akBuBaneHT-

HO 3apade Ultypma-Jlnysunna, coctoswen ua auddepeHumanbHoro ypas-
HeHuA

~F7(x) + B F(x) = ma,y, G, (E, mchy) F(x) /2.21/

M KpaeBbiX YCOBMA B Hyne U Ha GECKOHeUYHOCTH:

Hm v, 0 F 0 -vi00 Fol=0, /2.22/
X0
Hm {u, G0 700 -u 00 Fl=0. /2.23/
X oo

UccnepoBaHnio aTOM 3agaun ANA pasnMuHbIX KBasuwnoTeHywanos /2.8/,
/2.10/ v /2.11/, a Takwe ANA pasnuuHbix cBOBOAHLIX ®yHKuui puHa
/2.2/-/2.4/ noceawexp cneayoume pasgens.

3. PEWEHMA YPABHEHWA C KBASUMOTEHUMAIIOM V,

0TMeTuM Tenepb, 4YTO ypasBHeHue /2.21/ no ¢opme coenapgaet
Cc ypaeHeHuem llpeanHrepa, B KOTOpOM QyHKUMA g2m2£2JE,mchx)ur-
paeT ponb ''addPexTMBHOrO MNOTeHymnana'', npuueMm NonHas 3IHeprua pe-
NATUBUCTCKON CBA3AHHONW cucTems 2E =2mcosX aAsnAaeTca napameTpom
atoro ''noTeHuynana'’. C apyroit cTopoHs, BenuMuuHa -B8g urpaeT pons
HEPENATUBUCTCKON IHeprum.

CnepyeT, ogHako, cpa3y we NOAUYEPKHYTb, UTO KpaeBwe YCROBUA
/2.22/, /2.23/ cywecTBeHHO OTAMUANTCA OT COOTBETCTBYWOUWUX Hepe-
NATUBUCTCKUX YCNOBUI, HaKNaOLBaeMbX Ha BONHOBYI OYHKUMIO.

PaccMoTpuM Tenepb ypaBHeHue /2.21/ anAa cnyuyasa KBa3unoTeH-
ymana /2.8/ (8 =0):

—ff(‘)’ (%) +g2m201(E, mchy) ?o(x) = 0. /3.1/

OTMETMM, UYTO B KMpanbHOM nNpegene, Korga Macca CBA3aHHOrO co-
ctoanna 2E =0, 370 ypasHeHue MOWET GbTb peweHO TOUHO ANA PyHK-
uwit Tpuna /2.2/, /2.3/7% . Pewenne /3.1/ npu E =0, yposneTtso-
pRpiliee rpaHuMJHOMY ycnosuig Ha BeckoneuHocTu /3.23/, umeeT Bup

go(x)=APV(th)(): g2 =vlw +1); 1=1,2. /3.2/



3pecy Py-¢pyHkyun JlewaHgpa, a nepeMmeHHas thy no cBoeMy (GU3NUeCKO-
>

My CMblCNly e€cTb ckopocTek |p|/pg. Ecnu yuectb satem /2.22/,

TO BO3HMKaeT crnefypuee yCrnoBme Ha KOHCTaHTy CBA3M:

g?=(@n+1) (2n+2); n=0,1,2....

Bca ofnacTb maMeHeHMA nepemeHHon x B /3. 1/ asnAevca ''knac-
cMUEecKM BOCTynHOM'', TaK UTO MpaBaA TOUKA NOBOPOTa OTOABUIaAETCA
Ha 6eckoHeuyHocTb. HeTpygHo ybegnthca, uTO BKE- pewerne ypaB-
HeHuAa /3.1/, yposneTBopsAwlWee rpaHUUHOMY ycnosuio B Hyne /2.22/,
MMeeT BuiL

X

Fol = sin { [ kolxDdx "1, /3.3/
0

V Kkolx)

z 3

rae

ko(x) =gmy -G (E, mchy): 1=1,2,3,

06nacTb npuMeHMMOCTH Boipaxenua /3.3/ onpeperineTcAa HepaBeHCTBOM

.

3
2mg [-G, (E, mchx)] 2 >>{d~d—~Gi(E,mchx)| , /3.4/
X

M3 KOTOPOFrO, B YaCTHOCTWM COrnacHO CkasaHHOMy Bhille, cheayeT,
uto nNpu X~ /3.3/ HenpumeHumo. 3HAUMT, Mbl HE MOKEM HaKnagbli-
BaTb ycnosue /2.23/ HenocpeACTBeHHO Ha ¢yHkywo /3.3/.

AnA nonyuyeHus ycnoBus KBaHTOBaHMA, CBA3LIBANWErO BefIMUMHLE £
v E, noctynum noatomy cnepywumm obpasom. B obnactu Gonbwmx y
3aMeHuM B ypaBHeHuu /3.1/ oyrkumpo G, (E, mchy) npubanmeHHbIM Bbi-
paxeHueM Tak, 4TOobb nNpu 3aTom /3.1/ pemaﬂOCb TOUYHO. FacCMOTpUM
BHauane ypasHeHue floryHosa-~Tasxenuase. [lpn BLINONHEHWM YCNOBUA
mchy >>E wnMeem

2

= G40, mchy) =- g ,

G,(E, mchx) >
ch®y

/3.5/

n,cneaoBaTensHO, pewenue npu Gonbwux ¥ ypaBHewua /3.1/, ynos-

neTBoOpAee rpaHUYHoMy ycnosuiw /2.23/, umeet Bug /3.2/.
CpasHuM Tenepb BuipaxeHusa /3.2/ w /3.3/ B coBMecTHoOI obnactu

nNpuUMeHUMOCTH, onpefenaemoii cornacHo /3.4/, /3.5/ u3 HepaBeHCTB

/3.6/

shy <<g; chy > E/m =cosx.

TakaAa obnacTb, OUYEBMAHO, CylWeCTByeT, €CNM KOHCTaHTa CBA3W Benu-
ka (g >> 1) smbo ecnu Macca CBA3AHHOro cocTosHUA Mana (B <<m),

—

B ykasaHHoOM obnactu u3 /3.3/ nonyuyaem ans ypaBHeHua JloryHoBa-
Tasxennp3e

,ffo(x) =Cv mglehy sin gl ((E) -garcetgshyl, /3.7/
rape
LE = [ s

0 /chey E2/m§

C Apyroit CTOpOHbl, BOCMOMb30BaBWMCb ACMMNTOTUUYECKON GOPMYON
ana oyHkymi Jlewangpa 711/, Haxogum B obnactu /3.6/

F (x) = AP (thy) = /3.8/
Ty +1) 2
= -A 2T ,—_ch sin{- (u+-—-)arcctg shy - -1}.
T(v +3/R) v X 2 4

Uas cpasHeHusa ¢opmyn /3.7/, /3.8/ ¢ yueToM TOro’ pakTa, uto
npu 6onbumx g

g2=vw+1) (v +1R)%,

BHTEKaeT CBA3b Mexay KoHcTaHTamu A m C, a Takwke cooTHoweHue

gl,®) = n(n - 14); n=1,2,3...,
npeacTasnaee coboit yCnoBue KBAHTOBaHUA.

lleMcTBYA aHanoruuHuM o6pasoM B Cnyuyae ypaBHEHU C GyHKLUA-
mu Fpuna /2.3/, /2.4/ w kBasunoteHynana /2.8/, Haxogum, uTO

yCnoBue KBAHTOBaHWA BO BCex Tpex cnyuaax (i=1-3) 3anucei-
BaeTCA B OAMHAKOBOM (OpME:

o9 .
gl,(B) = ¢ [V -GE,mchy) mdx =n(n-1/4). /3.9/

0

BonHoBwe ¢yHKyun, nonyvaemme mus /3.3/ v /2.12/ u ycnosua
KBAHTOBAHMA ANA KBA3WUNOTEHUMaNbHLX ypaBHEHWI C QyHKUWAmm [pu-
Ha /2.2/, /2.4/ w notenumanom /2.8/, MOryT GbiTb BbipakeHb 4Yepes
M3BecTHble QYHKUUM - INAMNTUUYECKME MHTerpans Nepsoro poga:

) Y )

p¥, (» =C[-G,(E, mchx)] sin BF(d, k i=1,3;

/3710/

' gF(l, k(;)) =nn-~1/4); n=1,2,3....



MapaMeTpbl NAMNTUUECKUX MHTErpanos ¢(‘) k(‘)
NARTCA cnepywoumM ob6pasom:

npu» 3TOM onpepe-

Q(E,mchy)
sin2g¢ M - ! D o1=1,3;
©  Gy(mmechy) (
1) ©)] /3.11/ )
k; =E/m =cosx; kg =V (E+m)/2m = cos(x/2). v
W3 ¢opmyn /3.11/ cneayet, uto AnA cnabocBA3aHHON cucTeMpl
(m-E << m) k“) =1, Bocnonbaosaswmuch B 3TOM npepene acumn-
TOTUUECKOM mopmynou ANA MOAHOrO INAUNTUUECKOro MHTerpana:
1- k2 4
P, K =mn $ LY In 0.,
V1K 4 V1-k®
Mbl MOKEM ynpoCTWTb yCNOBUA kBaHToBaHua /3.10/ u npusecTu ero
K Buay
2 1
EPY mi1-4.2'xpl- Z2n - 2 i=1,3. /3.12/
no g 4
PagymeeTca, 3Ta dopMyna npumeHuMa TOAbKO npu Tex n, Np4 KOTO-
PHIX BTOpPOE cnaraeMoe B8 Hell MHOFO MeHbwle NepBOro, dopmyna /3.12/
O3HAYaeT, YTO CNeKTP KBA3UMOTEHUMANbHHX YpPaBHEHM CoAepKUT
BeckoHeuHoe uucno yposHelt, npuuem Touka E =m ABNAGTCA TOYKOM
UX CryueHus.
B Apyrom npepgenbHoM cnyuae E- 0 33BUCMMOCTH 3HEepruu oT
KOHCTaHTH CBA3KM g MOXeT GuTb nerxko onpegeneHa ua /3.9/. Ans
ypasHeHuit ¢ odyHkuuamu puHa /2.2/-/2.4/ umeem COOTBETCTBEHHO
: 2n + 3R
W _omy 2132 ) @ Bme32 ).
n
. g g
3/2 :
n+3/2 n
E® . M B3Ry gl ‘ %
4a? g ri/%/4)

flp BCAKOM OMKCUPOBAHHOM I 3T GOPMYNBl NPUMEHUMBI TOMNbKO ANA
TaKUX 3HAUEHUIM KOHCTaHTHl CBA3M g, ANA KOTOPHX E()<<n1

8

4. BKB-PEWEHWA YPABHEHWA C KBA3MMOTEHLMANAMM Vs

PaccMoTpum Tenepb KpaeByKw 3agadvy ANA QyHKUUM ? +), cooT-
BETCTBYylOWY0 KBasunoTeHuywany V, /2.9/, /2.10/. Oua umeeT Bug

_,ff:(x) +a® m23+(x) + g2m2Gt(E, mchy) f}+ (x) =0, b1/
lim O[Sh(amx);‘f; (x) - amch(amy) f}+(x)] =0, 4.2/
x—b

lim {[ f?;(x) +am?+(x)] exp(-amy)l =0 4.3/

X-+®

MNpu BBINONHEHWUM ycnoaun a2 <- gec (E,m) ypaBHenue /L.1/ umeer
TOUKy noBopoTa X*, koTopas onpenennercn M3 yCcnosua x (x*) =0.
OyHkuun x(x) ects

ky (x) =m[ -g2G (B, mehy) 7 a2]-1/2 IRV

Ana y <x*, Bpanu oT Touku nosopoTa, BKB-peweHue ypaBHeHuA
/4.1/, yaosneTBOpAwWEe FpaHMUHOMY yCOBUIO /4.2/, umeet, KaK He-
TpyaHo ybeguTbca, cneayowuidi sua:

X
¢ 1 ’, ’
§+(x)=0+:sinl rK+()( )d'x ]; X<x* /L'-S/
Ve, () 0

AHanoruuHo pewenune /4.1/ npu x> x*, ynoeneTBopawwee rpaHUuHO-
My ycrnoeuo /4.3/, Taxoso:

X
F,(x) =D expl ~ [ Ix (xlax i x>t /h.6/
’ \/|K+(X) X

dyHkymmn /L4.5/, /4.6/ ponkHbm yaoeneTBopaTb BKE-ycnoBuio cum-
BaHWMA, M3 KOTOPOro crnepyeT CoOOTHOoweHue

x*

f K+(x) dy = r(n~-14); n=1, 2,3,..., /4.7/
onpeAensAwuee CNexTp, n ¢sase D =(- 1" C,/2. 06nacTe npumeHu-
MocTu ¢opmyn /4.5/, /L4.6/ Haxouurcn ua HepaaeHcraa

2

2 I?’/2 > & | —-E-Gl(E. mchy)|.
2m  dy

|g2G8(E, mechy) + a

Pewewnn /4.5/, /4.7/ npn {=13 MoryT 6biTb BhlpaxeHn uyepes
ANAMNTUYECKUE UHTEerpansl NepsBoro u TpeTbero poAa:



. C
3, 60 = ——sinlglF@P, kD) +

V K0
/4.8/
) (YNNI C)) ¢)) *
+ 7 =DM LA SR DI x <x®,
. n C C e ~ (3
50 = Ot aniaa® p G O,ED) -

> ) ;(0 ”(U)};

~gll(é, ", A, ", Kk, X >x*.

NapaMeTpsl 3NAMNTUUECKUX WMHTErpanos 8 /4.8/-/4.9/ onpegenapTca
cneayoumuMM COOTHOWEHUAMN:

1 G mehy)

sin2¢ () = ;
. A(:) G, (m,m ch)

2 @ @ ),

~ 2 -1 .
4
sin2¢i‘)= 1 Gi(m'mchx)[;{‘“c‘i (E, mchy)l;

(6))
A+
e ~ (i ~ -1
-3 . g . @ a O] ,m)] .
R S AP L )|

YcnoBue KBAHTOBAHUA ANMA TeX Xe ypaBHeHuit (i =1,3) 3anucu-

BaeTCA Jyepe3d nonHue annunTudeckue uHTerpansl.:

i 1)
gF (2 kD) P -nn, A kD) =nr0-1/8).

i
Korga m~E <<m k(z +1, noaToMy, MCMONb3YA acuUMNTOTUYECKUEe
GOpMYNbl ANA SNAMNTUUECKUX MHTErpanos, HaxOoQWM npn § = 1,3

4.2g2
g?+afm

e -m1 - /4.10/

an 1
5 expl - —E-(n - -Z-)”.

Ona nobbix 3HaueHUM KOHCTaHTh CBA3M g GOpMyna /4.10/, ouesupHO,
cnpaseanuea Npu 6ONbWMX 3HAUEHWAX KBAHTOBOrO 4ucna n.
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V
i

‘0

B cnyuae E = 0 /npu {= 1,2/ oyHkuwn /4.5/, /4.6/ v ycnosue
kBaHToBaHuA /U.7/ ynpowawTcAa v NpUHMMaWT, COOTBETCTBEHHO, BWUA

. 2 1/4 th
3+ () = C_( ch*x ) sin{garcsin-——g-——x--———
gg _agmgchzx \/g2+32 m2
/4117
- am arctg am shx bi ox <x*,
veg2-aZmlch2y
o n 2 1/4 a2m2chly-g?
5 (0 = (1) C, oh x | expig Arth -\-/~_-——-— -
+ 2 g2 -a2m®2ch®y g shy
/hazy
2m 2ahe 2
a*m~ch“y -g
—amArth\/ . by ox>x*,
am shy
Jh.13/

g =am +2n + 3/2.

B obnactu npumeHumocTu BKB-peweHuit

2 a7/
8 -32m2;32

‘chg)(

>> meg2thy

HeTpyAHO yCTaHOBMUTbL NpubBnuweHHoe coBnapseHue ¢yHkyuit /4.11/,
/4.12/ w ycnoeua /4.13/ ¢ cooTBeTCTBYWWUMU TOUHBIMU pelleHUA=~
MU 79/,

PaccMOoTpuM Tenepb KpaeByo 3afgaudy, COOTBETCTBYWUY0 noTeHyua-
ny /2.11/. YpaBHeHue /2.21/ B atom cnydyae oTnuuaetca ot /L.1/
TONbKO 3HAKOM nepen BTOPbIM CNAaraeMbiM U MMEET BWUA ypaBHeHuA
WpeauHrepa ¢ nonowuTenbHoOW 3Hepruen. Ha nepebit B3rnap, CNeKTp
Torpa gomkeH GbiTb HenpephiBHEM., JTO, OAHAKO, He TakK, MOCKONbKY
rpaHuuyHoe ycnosBue Ha BeckKOHEeuHOCTM ANA Cnyuyas KBasunoTeHuuana
V.o
lim {cos(amy) F’ (x) +amsin(amx)F_(x)} =0 ARLY
x—vaa

OTNUYAETCA OT IPaAHMUHOIO YCNOBWUA ANA ypaBHeHuna lpeauHrepa.
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B paccMmaTpuBaemori 3apave BCA oBnacTb M3MEHEHUA ¥ ABNAETCA
Knaccuuyeckn goctynHon. BKBb-pewenHueM, ynoBfeTBOPAOWMUM rpaHuy-
HOMY ycnoBuw B Hyne, 6yaeT d¢yHKyuAa

X
sinf{ [ x_{(x"dx"},
ve_(x) 0

rae x_(x) onpegenero 8 /4.4/. MNpu ewnonHeHun ycnosua a2m2>>g?
dyHkuma /4.15/ npumeHuMa npm Bcex 3HaueHnAx ¥ . NogcTaHoBka
/4.15/ B /4.14/ npuBogMT K COOTHOWEHWID

&

lim {cos(amy) cos F k_(x)dy’  +
X+ o

F (0 =C_ /b.15/

X
+sin(amy) sin [ x_(x)dx '} =0,

o

M3 KOTOPOro BuiTekaeT ycnosme KBaHTOBaHuA

[ {ya® ‘-—ngi €D, mehx) -almdy =m(n-1/2) .- /4.16/
(]

BonHosan ¢yHkuyua /4.15/ npu { = 1,3 BupawaeTca uvepes annun-
TUUYECKHE MHTEerpans:

C
F_ (x) = ———sin {gA[F(@® kD ) +

Ve /b 17/

s W -1 n® A0, kO

3aecoh

2
a -1 :
it -1- 2=cl'E@m .

Sm2 ¢ (l) =
- A G, (m, mehx) g?

OCTanbHHE napaMeTpsl NPUHMMAKT Cneayouwue 3HaueHUn:
a/ npn |k ((:) |. < g/am

1) _ (1) (i) y-1
kW = &5 v D)
6/ npu Ik(o) | > g/am

Ag)-=n1 A=1,;

i 1) . 0 _ () y-1 — ) (p ())~1/2
k9)=k%)Vn(). AQ _m&)) A‘ko (n )

12

g ey gy e b e e s+t we

Ycnosue kBaHTOBaHua B cooTseTcTeuu ¢ /L.16/, /4.17/ mokeT 6mTb
npegcTtasneHo B8 Buae

im (AlFG D, x Dy v P e AW kW) Camy )=
X-?OQ
= n(n —1:/2) .

MowHo nokasaTk, 4To B kupanbHoMm npegene (E =0) kpaesas 3aga-
ua /2.21/-/2.23/ ana 1 = 1,2 u noveHyuana V_ umMeeT cnepywuee
TOYHOE peweHue:

.f?w () =T (1-iam) PV“‘"‘ (thy) + T'(1 + fam) P;iam (thx) , /4.18/

ReiF(l+iam)T1—v+iam)sm[-%iv-Mm)]i= 0. /4197

CooTtsetcTBywee BKB-peweHrne npm E = 0 sanuwetca cornacHo

/4.15/-/4.16/ & Bupe

. ' he 174
F (x) =C_(——2 X ) e

a2m20h2x+g2

C/b.20/

amshy gshy

+ g arcsin —— >,
\/ g2 +a2m2

sindamArth

s/agm’zchg)(+g2

/4.21/

g I L

—eee =na(n - —).
Vgl atm? Vgt aim? 2

Ecan swinonHaetca ycnoeue npumeHumocTu, BKE~Buipawenua /4.20/,
/4.21/ npubnukeHHO coBNaganT C TOUHBIMM BbipaweHuamn /4 18/,

/4.19/.

g arcsin +amln

5. 3AKMIOYEHHKE

B HacTosauwer paGoTe HaMu paccMOTpeH Knacc KBasunoTeHuManos,
ANA KOTOPLIX UHTErpanbHHE YPaBHEHUA B MMNYMNbCHOM MPOCTpaHcTBE
csopAaTcA K AuddepeHuymanbHol 3apgade Wlitypma-finysunna. Kpaessie
YCNOBWA 3TOW 3ajauM OKasuiBATCA 3aBUCAWWMW OT BuOOpa KBasu-
noteHyuana. MonyuvenHas 3agaua lltypma-flnyBunna peweHa MeTOoaoOM
BKE. B kupanbHOoM npegene HaligeHHbe pewWeHWA CpaBHUBAWTCA C TOuU-
HbiIMM, U3BECTHLIMU paHee.

Cnepyer noguepkHyTb, UTO MccnegoBaHWe KBa3wnOTeHuwana Vo
UMEET,NO cywecTsy,OTHOWEHNE K PENATUBUCTCKON KynOHOBCKON MNpo6-

13



neme, MNOCKOMNbKY MOBefeHWe KyNOHOBCKOro KBasunoTeHyuana u Vo
B PENATUBMCTCKOM KOHOUIYpPayuOHHOM NpeAcTaBieHun npu Mameix I
coBnagawT.
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Kammat B.H. u gp. P2-87-301
BKB-pemenuss KBasHNOTeHIMANbHEIX ypaBHeHHH

B HMIIYJIBCHOM I1pencTaBlI€HHH

HcenepywTca KBasunoTeHNMalibHele YPaBHEHHs C JIOKAJIbHBIMYU
B HUMNOYJIBCHOM mnpocTpaHcTBe JlobaueBCKOoro moreHnuanamm. HHTeE-
rpanbHble ypPaBHeHHA [Jis1 BOJIHOBBIX GYHKUMI CBedeHb K 3amaue
lltypMa—-JIHyBHIUIS HenoCpegCTBEHHO B HMIOYJIIBCHOM IIPOCTpPaHCTBE.
Hatimenni BKB-pemeHus 3To# 3amaud. B KupanbHOM npegeie, Kor-
Ja Macca CBA3aHHOI'O COCTOSAHWA paBHA HyNw, YCTAHOBIEHO CO-—
OTBETCTBHe MexOoy HMenmuMHca TouyHeMHM H BKB-pemenusami.

Pa6ora BhnonHeHa B JlaBopaTOpHH TeOpeTHYeCKOH (GU3HMKHU
OHAN.

Coobienne O6penuHeHHOro HHCTHTYTa ANEpHBIX Hecnlenosanuit. [ly6Ha 1987

IlepeBog 0.C.BuHOTpagoBOiH

Kapshay V.N. et al.
JWKB-Solutions of Quasipotential Equations
in the Momentum Representation

P2-87-301

Quasipotential equations with the kernels that are lo-
cal in the Lobachevsky momentum space are studied. The in-
tegral equations for the wave functions are reduced to the
Sturm-Liouville problem directly in the momentum space.
The JWKB solution of this problem is found. In a chiral
limit when the bound state mass tends to zero the corres-
pondence between the JWKB and exact solutions is obtained.

The investigation has been performed at the Laboratory
of Theoretical Physics, JINR.
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