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B po0oTi po3risiHyTO MOTEHIiaNbHY KBAPKOBY MOJIENIb ME30HIB, IO CKJIANAIOTHCS 3
KBapKiB Pi3HHX apoMmariB. B Takux cuctemax iCHYIOTh (i3WYHI CTaHU 3 BH3HAYCHUM

opOiTaJbHIM MOMEHTOM Ta CYMIIIIIIO CHHIJIETHOI

Ta TPHUIDIETHOI CIIHOBUX

KOMIOHEHT. Taki 3MillaHi CTaHW ONHCYIOThCS CHCTEMOIO IBOX 3B’SI3aHUX piBHSHB
Ipeniarepa. dns BHUMAAKY, KOJM KaHAJIOBI IOTEHIIANId CYTh KOJOHOMOIIOHUMH,
HABEICHO alTOPUTM MMOOYJOBH AaHANITHYHOTO pilleHHs. BracHi 3HaYeHHA B Takid
cucteMi JBO3HauHI. Ha mpukiami IWBHUX ME30HIB IPOJEMOHCTPOBAHO KOHKPETHI
pO3paxyHKH BJIaCHMX 3Ha4yeHb Ta BiacHUX (yHKuid. OTpuMaHi pillleHHS MOXYTh
CIyTyBaTH B SIKOCTI 0a3uca Ui HAaONMKEHUX METOJIB B JIBOKAHAIBHHX CHCTEMAax

TaKoro pofy.

Beryn

Job6pe Bimomo, 110 1 B KJIACHYHOMY, 1 B
KBaHTOBOMY BHIIaJIKaX PIBHSAHHS PyXy MOKHA
pO3B’A3aTH TOYHO JIAIIE JJIsI  BiJHOCHO
HEBEJIMKOro 4ucia (i3U4HO IIKABUX CHUCTEM.
AJe TOYHI1 pIllIEHHS YacTO CIYTYIOTh B SIKOCTI
BUXIHOTO  MYHKTY N HaOIMKEHUX
oOuucinenb. KpiMm TOro, BOHM MOXKYTb
JIONIOMOTTH Yy BU3HA4Y€HI MEX 3aCTOCOBHOCTI
PI3HUX HAOIMKEHUX METO/IIB.

Hnsa piBasaHa Llpeninrepa nepmumu
Oynu 3HaAWACH! PIIIEHHS I HAWMPOCTIIINX
MOTEHI[ialliB, SIKI 3BOJATH PIBHSAHHS PYyXYy 0

nudepeHIliabHUX ~ PIBHSAHB IS BIIOMHUX
€JIEMEHTAPHUX 1 CHeliaIbHUX  (QYHKIIH.
[Ipuknanom Moxe OyTH MOTEHIIA
V(ry=ar",
ne nN=2 — ocuwiITopHui, n=1 -
muiiauia, n=0 — woctiiHMiA, n=-1 —

KYJIOHIBCBKHH, N=-2 — BIAIEHTPOBHI Ta iH.
[1,2].

Knac 3amau, sxkuil qomyckae pillleHHS B
3aMKHYTOMY aHaJTITUYHOMY BHJI, U1 CUCTEM
3B’SI3aHUX PIBHSAHb 3HAYHO O1MHIMINH, HIXK
npu exuHoMy Kanami [3, 4]. B To# ke yac
HEOOXITHICTh B TPOCTUX MOJACNAX  JIs
JOCTIKEHHS CKIIaTHUX 00’ €KTiB (13 CUIBHUM
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3B’SI3KOM KaHaNIB) € IIe OUIbII HACYIIHOIO.
BararokananpHuil  miaxig  sSBIsE 00010
yHIBEpCaTbHUX Ta HOTY>KHIH 3aci0
MIKPOCKOIIIYHOTO OMHUCY 0araTo4acTHHKOBHX
Ta 0araTOBUMIPHHUX CHCTEM, IIPOILIECIB,
3B’3aHUX 13 30YIKCHHSM pI3HHUX CTEIeHIB
BUIBHOCTI B HMX, a TAaKOXX METOJIOM DilLICHHS
3aj1a4 i3 3MilllyBaHHSM CIIIHOBUX CTaHiB [5].

B naniif poGoTi mnpuBeAeHO TOYHE
pILlIEHHS, 3HAWJACHE IJIs CUCTEMHU JIETKUM-
BO)XKHI KBapKH, B AKii 3MIIIYIOTbCS CIIHOBI
cranw [6].

®@izuyHi cTaHu 1BO(epMiOHHOI CHCTEMH

CHUCTEMH
IIOBHUM

Cran nBodepMioHHOT
XapaKTepu3yeThCsi  eHepriero  E,
MoMeHTOM iMmynbcy J (J =L+S) Tta ioro
npoekuiero M;. OpOitanbauii MomeHT L Ta
noBHUH coiH cucremun S (S =5, +S5,) y
3araJlkHOMY BHUMAQJIKy HE CYTh «XOpPOIIUMHI
KBaHTOBUMH YHUCIAMH, ale iX 3pyd4HO
BUKOPHCTOBYBATH TUTS MO3HAYCHHS
KOHKpeTHUX cTaHiB. KpimM Toro, mpocTtopoBa
MapHICTh, [0 € «XOPOIIUM» KBaHTOBUM
YHCIIOM, BU3HAYAETHCS opOiTanbHIM
SIkmmo

L+1
MomenTom P =(-1)". cucreMa

CKJIQZAETHCS 13 YaCTHHKH Ta 11 aHTUYaCTUHKNA
(q0), To cTaH CHCTEMH XapaKTePH3YEThCS
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sapsimoBoto  mapmictio  C=(-1)""° rta mae

OIHO3HAYHO BHU3HAuYeHWU cmig S. Moxiusi
CTaHW JBO(QEpPMIOHHOI CHCTEMH BH3Ha-
YarThCS MPABUJIAMU JI0JIaBaHHS MOMEHTIB 1

HaBesneHl B Tabnumi 1, 1€ MU BHKOpHCTAIN

CIIEKTPOCKOIIiuHi To3HaueHHs ~> 'L

Tabmans 1
®izu4Hi cTaHu 1BO(EPMiOHHOI CHCTEMH 3
PiBHUMH MacaMu

CunrnetHui N
TpuruieTuuii cran
CTaH (S=1)
(§=0)
P—
+ - + -
Ji
0 — 'S, °P, —
1 'P, — °P, *S,+°D,
2 — | 'o, |’B+F | °p,

Taki cTaHM XapaKTepHi I KBapKoHiiB (J ,

MIO3UTPOHIs €€  Ta IHIIUX HOJIOHUX CHCTEM.
Bugno, mo y 7janomy BUNAAKy 180, 3PO, P,

*P, — umcTi cTanm.

Y Bumaaky, komu JaBodepmioHHA
cucTeMa CKJIAQJa€eTbcsd 13 YaCTHMHOK Pi3HOT
macu (Hanpukiaz, (Q - cucTeMu), TO OBHHIL
CHIH CHCTEMHU BXE€ HE € OJHO3HAuHO
BHU3HA4YEHUM 1 (PI3MUHI CTAHM TaKOi CUCTEMHU
MOJKHA OTPUMATH HAKJIAJaHHAM JBOX YacTHH
Tabnumi 1, o 1 HaBeaeHo B TAOIHII 2.

Tabmauis 2
@i3u4Hi cTaHM IBO(PEPMIOHHOI CHCTEMH

P—

Y i B

0 °P, 'S,

1 'P+°P | °S,+°D,
2 ‘P+F, | 'D,+°D,

Tobto, B miil cuTyarii TUIBKA JBa CTaHH
CUCTEMH SIBIISIIOThCS YUCTHMH CTaHAMH, a BCI
iHIm — 3mimadi (abo mo opOiTaabHOMY
MOMEHTY, a00 110 CIIiHY).

IToTenniajdbHa MoaeIb
ABO(epMiOHHOI cUCTEMU

[To amanorii 3 mg00pe BHUBYECHOIO

CTPYKTYpOIO  HYKJIOH-HYKJIIOHHOTO  TTOTEH-
miamy [7], raMiTbTOHIAH KBapK-KBapKOBOI
CHCTEMH 3 MacaMH m, # m, MOKHA 3aIMCaTH
y Buji [8, 9]

TP 'S LS
H =g VeV (OS) 4V, (TS )+ (g

+Vg ()(5:5,) +Vs (r)§12

7€ (. - TIpUBEJIeHa Maca CHUCTEMH YaCTHHOK,
S =5 -5,-B raminbTOHIaHi (1) BpaxoBaHO

TUIBKMA YJICHU JIIHIMHI BIJHOCHO CIIHOBHX 1
opOITaTBLHOTO MOMEHTIB, a came,

cumerpuunmnii  (LS) 1 aHTUCHMETpUYHMIA
(LS_) cmiH-opOiTanbHi OIEpaTopHu, CIIiH-

cuninoBuit  (S5,S,) Ta  CHiH-TCH30pHHUI

S, :12[(§1F)(§2F)/ r —(§1§2)/3] oTepaTopH.
3rigHo Tabmui 2, IUIS CUCTEM 13 pi3HUX
apOMaTHUX CKIAfoBUX (M, # My ), CTaHu 3

HOBHUM MOMEHTOM J=L 32J1aI0THCA
JIBOKOMIIOHEHTHOIO XBUJIHOBOIO (DYHKITIEIO

v ="y, 0.0+ 3 0.0), @

ae u(r) tTa w(r) — pamiagbHi KOMITOHEHTH
XBUJIbOBOI byHKLii CUCTEMH, 110
BI/IMOBIIAIOTh  CHHTJIETHIA 1 TPUIUICTHIN
koHirypaii, a 3 (0, 9) — cnin-opbiTansHa
YacTUHA XBUWJIbOBOI (DYHKIII].

B pob6orti [6] mokazaHo, 110 1O aHaiorii
13 3MIINIyBaHHSAM TEH30PHUMHU CHJIAaMH B
nevtponi [10] ta B kBapkowii [11], s
ME30HIB 13 KBapKaMu pI3HHUX apoMaTiB Ta
MMOBHUM MOMEHTOM J=L oTpumaeMo cucremy
3B’s3aHuX piBHAHb lllpeninrepa. /lany
CUCTEMY pIBHSHb 3pYyYHIIIE 3allicaTH 4epes3
kaHasoBi norenmiamu U, (r):

u”+[k2 J(Jr”) U()j —U,(nw

7 J{kz _%_uz(rﬂw:ug(r)u

, 3)

ne k% =2yE, a kananosi norenuiam U, (r)

BUPAXKAIOTHCS Yepe3 KOMIOHEHTH MOTEHLIaTy
KBapK-KBapKOBOi B3a€EMOJIT
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U =26V () -2 (0) |
U(r) = 2/{V(r) Vs (1) Vs (1) 2 (r)j’ )

Us(r) =2u(3Q +2)V,s ()

B po6oti [6] mpoBommioch umceabHE
pimennss cucremu (3). Jus  oTpuMaHHs
QHATITUYHOTO  pIMIEHHA MH  BHOEpEMO
KaHaJIbHI MOTEHI[iaIi KYJOHIBCHKOTO BUY, a
came:

u” +(—k2 30 2+1) _éju =Ew; (5)

r r r
w/ +[—k2 3 S 2+1) _EJW= Eu.
r r r

AHaJIiTUYHE pilIeHHS

[Io amamorii i3 3ajgadero Id aToMa
BOJIHIO, aCUMIITOTHKA XBUJIHOBUX (PYHKIIIH Ha
HeCKiHueHoCTi Mae Bug € . Tomy Oynemo
IIYKaTU pillieHHs cuctemH (5) y BUI1

u=f(r)-e™ i w=g(r)-e™. (6)

[Ticns migcranoBku (6) B cuctemy (5) Ta
OUYEBUIHUX CIPOIICHb, OTPUMAEMO:

210(r) - LF (1)~ 21 () Arf (r) -2kt (r) =Crg(r) (/)
r?g"(r)-Lg(r)-L%g(r)-Brg(r)-2kr’g(r)=Crf (r)

Janmi 3py4HO 3BECTH CHCTEMY JBOX
IudepeHLIaTbHUX PIBHSIHb JAPYroro MOpSIKY
710 PIBHSHHS YETBEPTOro nopsiaky. st mporo
BHU3HAUMMO 13 IEPIIOTO PiBHAHHA cucTeMHu (7)
byukmiro g(r) i migcraBumo ii B apyre
piBasHHsA. [ ¢ynkuii  f(r)  orpumaemo
PIBHSHHS
rf@+relp,(Nf® +r2p,(nf +

. : (8)
+rp(r)f +p,(r)f =0

ne p,(r)— wnomHOMH TO 3MiHHIA [, 3
napametpamu mnoreHmanie A, B, C Ta
opbitanbHOrO0 MOMEHTY L 1 eneprernynoro
napametpy K. bBymemo mykate pimieHHs
piBHSHHS (8) y BUAL sy

f(r)=r°(a, +ar+ar’+ar’+a,ri+a;r’+.), (9)

ne s i @, — HeBimomi koedimientu (a, =0).
[MigcraBumo (9) y (8) 1 npupiBHIEMO 10 HYIS
Koe(IiIlieHTH MpU BIAMOBITHUX CTEMEHSIX I.
s mepmioro xoedimieHTta, a came, BIIbHOTO
YJIeHa OTPUMAEMO

r’:-2a,L-a,L* +2a,L° +a,L" —2a,s+
+4a,Ls +5a,s” +2a,Ls* —4a,s® +a,5* =0
Jlane XapakTEepUCTUYHE PIBHSHHS JO3BOJISIE

BU3HAUYUTH Juiie napamerp S. Moro pimeHHs
MarOTh HACTYITHI 3HAYCHHS:

(5,=L+2 s,=L+L s,=-L+1 s,=-L). (10)

f(~r-? i
f(r) ~ r*" 3a70BinBHMIOTE KpaiioBiii yMOBi B
noyarky koopauHat (U(0) =w(0)=0), a aBa
IHIIl — HE 3aJI0BUIBHSIOTH. 3ayBaKUMO, IO
touka =0 — xubHa ocobmuBa TOuka [12],

TOMy, OOMJBa 3a3HAY€HI PIMICHHS €
He3aJIKHUMU pillleHHsAMHU. ToO0TO (yHKILIs

[lepmi  ngBa  pimeHHS

f(ry=a,r** +ar-? +a,r-= +...(11)

13 1BOMa 3aJJOBUIbHUMU KOHCTaHTaMH a, 1 @,

OyJe 3araJibHUM PIIIEHHSAM, IO 3aJI0BUIbHSIE
nepuriif kpaiioBiif yMOBi.

[Ipu Bu3zHaueHoMy mapamerpi S=L+1
KOe(]IIIEHTH MpH HACTYIMHUX CTENeHsAX I
MO3BOJISIIOTh  ITOCIIZIOBHO BU3HAYHTH TIOKH
HEBIIOMI HaM KoedillieHTH a,, a,, a,...

bysxii (11):

(AB —C? +2AK + 2Bk + 4k” + 2AKL + 2BKL + 8k *L + 4k *L*)a, +
+(—2A-2B -12k — 2AL - 2BL - 20kL - 8kL?)a, + (12 +20L +8L%*)a, =0

(AB —C? +4AK + 4Bk +16k* + 2AKL + 2BKL +16k°L + 4k *L?)a, +

(12)

(13)

(—-6A—6B — 60Kk — 4AL — 4BL —64kL—16KL%)a, + (72 ++84L + 24L%)a, =0
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Ipu 3ananux a, 1 @, 13 (12) 3Haiigemo a,, notim 13 (13) MO’kHa BU3HAUUTH @, 1 TaK Jaji.

I3 crpykrypu piBasHb (12) 1 (13) BumHO, MO cuUcTeMa pIiBHSAHb [JIS BHU3HAYCHHS
koedimienTiB po3kiaany (11) mae TpuaiaronanpHy GopMy HaCTYITHOTO BHIY:

b,-a,+b,-a +b,-a =0
............ bzz.al_|_b23‘a2+b24.a3 =0

........................ b33.a2+b34.a3+b35.a4:0
.................................... b44.a3+b45.a4+b46.3_5:0

: (14)

ne mepuii jiBa Koedimientu b; y koxHOMY

PSIKOBI 3ajexarb BiJ napameTpiB
noteHmianis A, B, C ta opOiTanpHOro ymcia
L, a TpeTiii — TINBKH BiJ OpOITAIEHOTO YHCTIA.
Ockinpku  yacTkoBe pimeHHs (11)
BHU3HAYAETHCS JBOMA 3aJI0BUTHHUMH
KOHCTaHTaMH, MH MOXEMO PO3IOPSIUTHUCS
HUMH TaKUM 4YHHOM, Mm00 To0yayBaTH
noJiiHoMianbHi QyHKII. A caMme, OTpUMAaEMO

MIEPIINI TIOJIHOM, B3SBIIH
a, =1,

a =0 (15)

Ta NOTpedyeMo 3aHyseHHs Koedimienty b,

(4+8L+4L)k® +(2A+B+2AL+2BL)k+ (16)
+AB-C? =0.

VYmoga (16) € yMOBOIO Ha BiIacHE 3HaueHHs K

A+B=+J(A-B)?+4C?

k., = 17
b2 4(L+1) (17
[TincranoBka ymoB (15) i (17) B cuctemy (14)
Ja€  HACTYNMHI  3HAYEHHS  KOE(]IIi€HTIB
po3KIay
a,=a;=..=0.

To6to, 3rimHO (6), (7) 1 (11), oTpumaemo
nepiii ABl napu paaiaabHUX QYyHKIIH

u(r) — rL+1e—kr
A+ 2‘;('— +1) rliigkr’

)= (18)

ne K mpuiimae n1Ba 3nadenns (17).
Cxemy (15-17) moxHa TOBTOPHUTH, a
came, 3aJJ0BUIBHUMU B3SITH
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a =1, a, =0
i motpeOyBaTH 3aHyineHHs KoediuieHty b,,
(16+16L+4L2)k2 +(4A+4B+2AL+2BL)k +
+AB-C? =0,

II0 BW3HAYAa€ HACTYIHI BJIACHI 3HAYCHHS
XBHJIBOBOTO ynciia K

A+B=+/(A-B)? +4C?

4(L+2)

k3,4 = (19)

Takuii ctaproBuil BuOip Ja€ HaM HACTYIHI
JIBA PIMICHHS

u(r)=r-"*(a, +r)e™
W(r):rLﬂ(Z(L +1)(1—a0k)—a0A_’ (20)
C
A+ 2K(L+ ajre‘“
C
Je 4@, BuU3HAuaeTbCs 13 piBHAHHA (12) 1

BJIACHUX 3Ha4eHb (19) 1 mae Buj

a - 4(L+1)(L+2)

0 2 7
A+B+./(A-B) +4C

OO0roBopenHs pe3yJbTaTiB

Sk mpukinan, po3risiHeMo K-ME30HH,
IO CKJIaJal0ThCs i3 JIETKUX U-, d- Ta BaKKOTO
S-kBapkiB. Macy Me30HIB OyneMo BH3HAuaTH
K

M=m,+m, +E+V,,

ne E — BiacHe 3Ha4YeHHs €Heprii i3 CUCTeMHU
(3), a Vo — koHCTaHTa, IKY MH BUOHPAEMO IS
HOPMIPOBKH OCHOBHOT'O CTaHy Ha €KCIIepHU-
MEHTaJbHE 3HAYCHHSI.
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KanayoBi mortenmiasim B poboti [6]
MICTSTh 1 KyJIOHOTIOII0H1 YjieHH. MU B3sUTH Ti
® cami 3HaueHHs koedimientiB 4, B 1 C. B
TaOauIll 3 HaBeIEHO BUOpaHI MapaMmeTpu Ta
orpumani o gopmynam (17), (19) 3HaueHHS
XBUJIBOBOTO 4YHCJIA, €HEPrii 3B’SI3Ky Ta Macu
Me30Ha I TOBHUX MoMeHTiB J=1, 2, 3, 4.

I3 ¢opmyn i BracHUX 3Ha4YeHb
XBHJIBLOBOI'O 4KCia Ta TaOmuii 3 BHUOHO, IO
3pOCTaHHS MOBHOTO MOMEHTY MPUBOIHUTH JI0
3pocranas koedimienra C (muB. (4)) 1,
BIJIMOBIIHO, OJHE 13 TapW BJIACHUX 3HAYCHD
crae He(pi3MUIHUM.

Ha puc. 1 naBeneno rpadiku pajmiaib-
HUX XBWJIBOBHUX (DYHKIIIH [T PI3HUX BIACHUX
3HaYeHb XBWJIHOBOTO 4YKca. MeEHIe BJacHe
3HAUYEHHS 13 TapH MMO3HAYCHO 1HJEKCOM 0, a
Oinbiie iHaekcoM P. I3 pucyHKy BUAHO, 11O B
CTaHI THITy L TIEpEeBakKa€ CHHIJIETHA CITIHOBA
KOMIIOHEHTa, a B CTaHi TUOy [ JOMiHYe
TPUILIETHA CIIIHOBA KOMIIOHEHTA.

BucnoBku

B cucremax i3 3MilIaHUMU CIIIHOBUMHU
KOMIIOHEHTaMH Ta 3  KYJIOHONOJIOHUMHU

KaHAJIOBUMHU MOTEHIliaJIaMH BJIA€THCS
MO0y IyBaTH aHATITUYHI PIIEHHS.
Ha BiaMmiHy BiZ  OJHOKaHAJIBHOTO

BUIIAJIKY, B JBOKAHAJIBHHUX CHCTEMaX BJIACHI
3HAUEHHS BU3HAYAIOTHCS 13 KBaJpPaTHOTO
PIBHSHHS, TOOTO MOXJIMBA CHUTYaIlis, KOJIU B
pI3HUX CTaHax pajiajbHI XBWIbOBI (YyHKII]
MarTh OJHAKOBE YHCIO BY3MiB. [Ipudomy,
YUCIIO  BJIACHUX  CTaHIB  BHU3HAYAETHCS
CHIBBIJIHOIIEHHSIM CHJI KaHAJIOBUX IIOTCH-
IaJiB.

CrtaHu CHUCTEMH NOJUISIOTECS Ha JBa
KJIacH, B SKHUX TMEpeBakae ofHa abo iHIIa
CIIHOBAa  KOMIIOHEHTa. I3 3pocTaHHIM
BETMYMHA TIOBHOTO  MOMEHTY  CHUCTEMH
3aJMINAKOTBCS  TUIBKA — CTaHH, B  SIKHX
NIepeBaKa€e TPUIUICTHA CIIIHOBA KOMITOHEHTA.

Bnacni ¢ynkuii aBokaHanbHOT 3amadi
nomiOHi 0 BiacHUX (YHKIIA  OJHOKA-
HAJILHOTO BHWIAAKYy (aroM BoJHIO). BoHu
MalOTh OJHY 1 Ty X CTPYKTYpy — IOOYTOK
MOJIIHOMa Ha EKCIOHEHLIaNbHy (QyHKIi0. B
OJTHOKaHATBPHOMY BHUNAJKy MAalOTh MiCIe
nojniHomu Jlareppa, a s JBOKaHAJIbHOI
3aJadi  MOXXHAa TOBOPUTH TPO MaTPUYHI
OPTOTOHAJIBHI MTOJIIHOMH.

Ta0muus 3
IapameTpu mMoaei Ta pe3yJbTaTH PO3PAXyHKIB Mac
[Tapamerpu
m, =330MeV, m, =580MeV, V, =377,8784MeV
A B C A B C
-0,30665 -0,13487 -0,09236 -0,30665 -0,13487 -0,15997
Po3paxyHku
J— 1 2
| ki E;, MeV M;, MeV k; E;, MeV M;, MeV
1 0,086722 -17,8784 1270,0 0,067056 -10,6891 1277,2
0,023658 -1,33058 1286,5 0,006531 -0,10141 1287,8
’ 0,057815 -7,94596 1279,9 0,050292 -6,01261 1281,9
0,015772 -0,59137 1287,3 0,004898 -0,05704 1287,8
A B C A B C
-0,30665 -0,13487 -0,22623 -0,30665 -0,13487 -0,29207
Po3paxyHku
J— 3 4
h| ki E;, MeV M;, MeV k; E;, MeV M;, MeV
1 0,057844 -7,95402 1279,9 0,05252 -6,55713 1281
-0,00265 -0,00837
’ 0,046275 -5,09057 1282,8 0,043766 -4,55356 1283
-0,00212 -0,00697




HayxkoBunii BicHHK YixropoJncbkoro yHiBepcurety. Cepist @isuka. Ne 25. — 2009

ks
U,
k1 ual] &
4000 i
—== W, 3000 al
2000
1000 ST
2 ;
: ~ -1000 v 50 100 150 200 250
. Sy ; ; 2 2000 )
50 100 150 200 -3000 .
u
k, 80 8 ug,
2000 —== Wg 400000 4 ——— Wy,
1000 g
m_ 200000 { -
0 1¢ : : — . . /xk
: = 0 ; ; — s
100 208" 300 400 500 . T
1000 7 % - — N 4200 400-- 7 600 300
- = \ "
-2000 N N
-3000 b) -400000 k2 d)

Puc. 1. Pagianbhi XBuib0Bi QyHKIIT: @) 1 b) — s Bnacuux 3Hauens (17), €) i d) —ans BnacHux 3uaueHs (19).
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ANALITICAL SOLUTION OF QUANTUM SYSTEM
WITH COUPLED CHANNELS

I. Haysak', V. Zhaba', P. Murin®
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2 University Shafarika, Koshice, Slovakija
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The quark potential model of mesons created by different flavor quarks is considered.
In such systems the states with definite orbital momentum and mixed spin components
exist. These mixed states are described by systems of two coupled Schredinger
equations. An algorithm for analytical solution construction is shown in the situation
with Coulomb channel potentials. The eigenvalues are doubled for such systems. The
numerical values of the eigenvalues and the eigenfunctions are demonstrated for strange
mesons. The found solutions can be used as a basis of approximate methods for two
coupled channel systems.

AHAIMTUYECKOE PEHIEHUE
KBAHTOBOMEXAHUWYECKON CUCTEMBI
CO CBA3AHHBIMU KAHAJIAMHU

WU.M. Taiicak’, B.W. ’Ka6a', IT. Mypun®

! VYxKropoackuil HanMoHaIbHbBIN yHUBepcuteT, 88000, Yxropon, yi. Bonomuna, 54
2 Vuusepcurer I[1.U. llladapuxka, r. Kommuie (CrnoBakus)
e-mail: haysak@univ.uzhgorod.ua, viktorzh@meta.ua

B paboTte paccMOTpeHO MOTEHIIMAIBHYIO KBAPKOBYIO MOJIENI> ME30HOB, COCTOSIIYIO U3
KBapKOB pa3HBIX apoMaToB. B Takmx cucremMax ecTb (DM3MUECKHE COCTOSIHHS CO
CMEUIaHHBIMHA CHHIJIETHBIM M TPUIUIETHBIM CIMHOBBIMH KOMIIOHEHTaMH W OJIHO3HAU-
HBIM OpOUTaJILHBIM MOMEHTOM. Takne cMeIaHHbIe COCTOSIHUS OIMCBHIBAIOTCS] CHCTEMON
JBYX CBsi3aHHBIX ypaBHeHui Lllpenunrepa. [yist ciydas KyJOHONMOIOOHBIX KaHAIOBBIX
MOTEHINAJIOB  NPHUBEACH  AQJTOPUTM  IOCTPOCHHS  AHAIUTHYECKOTO  PEIICHHS.
CoOcTBeHHbIE 3HA4YEHUS B TaKOl cuUCTeMe SBIAIOTCA ABy3HauHeIMH. Ha mpumepe
CTpaHHBIX ME30HOB MPHBEJCHBI KOHKPETHBIE pacueThl COOCTBEHHBIX 3HAYCHHH H
coOcTBeHHBIX (GyHKUMHA. IlomydeHHBIE pemeHHs MOTYT CIYXHTb Oa3ucoM IUis
MIPHUOIMKEHHBIX METOJIOB B IBYKaHAIBHBIX CHCTEMaX TaKOTO THIIA.
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