1€

be

w12% F34 SR ESEYE Vol.12, No. 3

1988 £ 5 A HIGH ENERGY PHYSICS AND NUCLEAR PHYSICS May, 1988

%F Skyrme RHFIp—Fh B=2
&AL

mEHE X R

(B T K 250D

i =
AXF Skyrme AW —~MB=2HBETTHE, AKCEFH. 2H
PRREARTHENER. ENEIRERAM. H—FHHLENR, B=1,
3,5, - EFMARVNER,T B=0,4, - - FAREUNEH, A\TWEF
KEF AR ELSA LR THER. EREEWE, AFB=0 AR RER
W& AR “Hopf "

—. gl

BAAE, EANTIRT, QCD SENTERNHEANTHE, FEMEE YN E
ERAGER, FLAETFRE~/BEEN. SHREETFTHEENTFY. HEANEE
FARER R NEREL, FIUEASE—F, AMIEZBEBNE» M TFHEL. TE,
Skyrme ERPER IR T ANNMNE, —RFINHEGE Skyme BAHE T ENAER
EREMC9, flm, HERORINTFRINEFI— SRR NRBRRTTER,
EX#t— S B HamsE. T8, MM SRITFAHET TR, FEEibs
RMERBIT T B, — Bk, B R 5L REENRENE 30%~40% LIA.
AXBEEFRLENONETRB = 2 O—FK,. BEEF, HREBEeEE,
RMRI, Zepi R ARFHOEF, B4 RBSTRET. ROSHTEESIXME
RMEH. 54, RITEHETETH B=1.3.+- BRATRELRMOMLE, W
B=o,4,...... BRAELMOMAT, TEETFLBENEELRELE LIRS
R SEEBH0E, Bt B = 0 RHRESE L1 “Hopf Rrfg"m-,
. R, AT B = 2 R RARAE TRDT A ™. RIEESH ST —T .4
SRV ot H M £ THEAE— .

i

T KT BN ERE S T
—BRIEH T Skyrme EERR EES.

X 1987 3 H20 i,



342 5 kY B 5 B B B w12 %

& (x) = Fi Tr(a Ux)o,U*(x)) + 3 Tr[U(x)a Ut(x), U@, UT(x)]* (2.1)

ﬁ‘?,iﬁﬁﬁfﬁ U(x)€SU(2); F. A= fr?ﬁ?ﬁ%ﬁ, BEREEN; c A LERE

.
TURE, W-Z-W BUERY,ME & (o) RARHI
HF (2.1) RPBENTHE, BRITTUA—-SRYCREATD L, ZREET

By,

B(U) — # g e Tr [UTD,UUD,UU*0:U ] =) &xBy (2.2)
X ER AT
Uy(x) = <cosF—(;:—)- + 17 - Xsin F(Zr) > (e + it + @) <cos Fgr) + it - J?sin—EgL)
(2.3)

EREESEAPEHATZUEN—EHEER, RIAEEH#—-DHARENET
fLIRIEE,
7(2.3)Xh, v 4 SUQ2) ERIT, £ A x FRABMEE; «+ir-a X SUQ2)
WEEKE, 4+ =
B, BIREELRHER F(r) BROF&KE:
(F(r) =12zm, r-—>0
iF(r)——>0, r —> 00 (24)

firi Usla) BVETEA:
= = (25)

¥ Un(w) RAQDK, BRNTHIERENS:

2 2 N 2 22 2 2
=5 {2 (s ) 57 ) 19 s
8 3 or r? 3 3y2

2 4
+ L <a_\) [sirﬂF (a + 3"—) + sin*(F/2) < + 34 )]
er2 \or 5
1
2etr?

16 . 4
+—-372asm(F/2) ]}
X ERFETES, T%iﬁﬁlff‘g

2
Pi— ( 4at + )sszsm‘(F/Z) + ——sm‘F < ay + 2—[2)
3p? 5 3 )

2
(- 2)82 (- 2)e 8
4 oF* 2 3 e}
1 247\ L, .
+—(1 —T>s1nFcosF+as1n(F/2)smF
2\ :
*F
+ [—ZSinz(F/Z) ( \) + — sm7F<3a — 4+ ?>] %:2

—[sinZ(F/Z)sinF<3a2—4+—)+ sinF(Z———4—az ]
5 / 3/




2)

A)

5)

2.6)

BEAE: XT Skyrme ERIP—H B=2 UHHHAR 343

e <—6—F>2 + L {smz(F/z) sin F <232 32 a2> — sin’F (lé at — 2>
o0& £ 15 3 \'5

— sin? (F/2)sin* F <654 a* — 164>+ 4 >] = ( (2.7)

Hrh, § = cFr ATEHEE.

=, BREKETR

B UABSITRE, W 0U0™ (0 % SUQ2) ®EEH) hEHSNFE. BAF
5 U, HAREE. EHib, K140 5MNEEX, NS,

0@) =q,(¢) +ir-qQ) (3.1)
BHEASHZETERGE, ¥

U(x) = 0@ U(x)0™ () (3.2)
RAQCDR, FHHTEERTE, BMNEBE - 00 AEEBLIRANEKE

L0, 01~ [erz W) (3.3)

Bl IEN 5 =R R 2 R AUe FHE.
#(23)GORRALRECQC. DR, FERARLE, S,

FZ

L=—M,— g j &xTr [8UUT8,UU ] —

K, Mo AZRFRE,H(Q2.6)R%
¥ UG wEAZRRARAGHR, ZETREENIE, RISREGILEEDY
RERA.

L g FxTr[BUU™, JUUT: (3.4)

6e?-

L=—Mo+ 22+ 2 (a-8) (ax0) (3.5)
m, m,

@ =0 WIERR R IS
EGBS)Rh, s HFREN

00 =it - (g9 —qdo+q X §) =it-8 (3.6)
mm L:L-}-T/, —1—=—1—-—’V (3.7)
my H m; H

RE, Vom0 p k. “3—-EﬁA¢ B AR

H
ﬁgﬁ%%‘@ﬁi,%xﬁﬁlﬁ A, =it a, I
{Tr(Q"QALQ"Q'AI‘) = —2[2(a - 8)* — a’s] (3.8)
N Tr(Q'0Q™'Q) = —2¢
Y0 (a=1,2,3) HELEEE 00 WEALE,NRITTER TR
o aQ = bz‘b .
0 5. (;) g~ (3.9)
-1 -1 z" bﬂ .
Q0=0 66() —= 8,0 = i6,(") g 5 (3.10)



344 B Y B 5 B B B %12 %
ﬁlu Tl'( QQ—IQ) = ‘_Tl'< ab_— ecgcd 7)
=1 0usgabiges = — 1 6Tgg™0 (3.11)
2 2
Tr(Q7'Q0 4,07 QAT) = ——Tr< ,g,,b7t a@cgfd? - a)
. . z, .
= — 0gPgT6 + % 67ggT (3.12)
XH,
6, al aja, a.a;)
6 =1 6 5 = a,2; ﬂ% ‘12‘13)
G, 22, a1, a3
¥(3.8).(3.11).(3. 12)“21’&/\&5{:“,:5
L=—M;+ 9 TegT6 + 1 67gPgTé (3.13)
Lf"ll m,
R RT 6.(2) BT~ NBhE4
oL 0 a? 1 . ]
y = - = v M eaa :8+ gaaP: 56
EYa 80,[ ¢+ 2m1 Sat8ecb I, Labl b:82:02
a? . 1 .
= — glatle + — goPsc8a04 (3.14)
m, m,
2 . .
Al p= (iggTwLingT)@(t) = K6 () (3.15)
my ms
2
Hr, K =% g7 + L gPg (3.16)
m m,
L, H=p6, —L=7p"0 —L=p"Kp—L (3.17)
H(316)R, K- 1__[ m (g7) g — L -————-(gT) ‘Pg"] (3.18)
@’ m + m,
L - 1 mz —
i, H=M,+ 2 pT(gT) g7 p — — 1 T( oT)Pp! 3.19)
| 0 22(3)5’? 2,*1+m)p(g)gp (
ENETFHE, &
. 0
, = — 3.20)
2 ) (
#H(3.9)X, TE
i[gaips, 0] = g3t 660,, —ip Is (3.21)

XEH, gaips PRE—A SUQ2) WIEBE, R (¢7). FEAEO L.t su@) £+ 7T

ERT—F. BN (Pe'p)e B

l[(Pg );be: O] = ZP;IO ;‘

Hit, (¢7). FREEES, TR SRENATES, TH ONEHRRA p(0) B

(3.22)

i
b
&
18
i



% 3 1 BEME: T Skyrme EHE—H B=2 AVHFR 345

R, AT BRI
M = M+’”‘](]+1)——_ (a- J)?
—i—-mZ
= Mo+ 2 ](]+1)~——L]§ (3.23)
20 m; + m,
HBEY m= L =0 (V—>o0)
47V
£y
m_ 1 .m0 _Z+V_+_ Pt
m; + m, i_*__l_ mym, _L_*__l_ —l——V u + e
1y m, [ 2] 1273 * 7}
=G5
) M =My + —— J: (3.24)
288w+

ZE,JENTHELE, . REHIE « FAKNSE.

W, HETELER

HB =2 BET, RITBHENN B HEQ.7)RNET THERRE, SIHEEN

) HIZ F(r) (A TFE),BHQ.6OR, TBZHFEER, BAEHET me m. ur_%g%ﬂﬁm
Y0 <<1) PEHK, TEH,RIMNAH ¢ ARERNER. AFER,FET SU(2)
5) BT RES F, = 129 MeV, ¢ = 5.45,
7)
8)
[
8
9) E\ T
4*—\ 4
20) F s F,L \‘k
1) L s .
X OL_\\_I__\ [ { 0 b | i T\‘\ = |
2 4 6 8 10 2 4 6 3 1¢
¢ ¢
22) & 1 B2
:=° -1 M, = 2.39 GeV 7= 0.2 My =2.42 GeV

a
0.54 MeV M, = —40.82 MeV M, =1.70 MeV M, = 51,28 MeV



M E 5 B B = £ 12 %

I

346

i
t;
; T
§ 1 =
b £/
B 3 H 4 3

a=0.3 My, =12.53 GeV a=0.5 M, =2.46 GeV :

By =4.39 MeV H, = —-55.56 MeV B, =11.36 MeV H,= —86.96 MeV :

6 : N
gl

5_

4._

F oy
Sz— ans
2_—
= ¥ R
oy NS W S S S NS S M

2 4 [ 8 -
¢ 75
H s 6

a=0.7 M, = 2.25 GeV 2=0.9 Mg = 2.19 GeV

B, =26.49 MeV M, =500 MeV B, =37.67 MeV K, =117.65 Me¥

EREFNELRAMER:

.45 R
1) A RAALEE:

Uy(x) = <cos—12:— + iz - fsin—12i> (ap + it - a) <c:os—12i + T - fsin%)

DR FER:
{F(r) =zn, r =20

F(r)—>0, r >



% 3 1 BmEALS: XT Skyrme R~ B=2 {HHE 347

BERE,BMNBI. B 2R QK+ D F (K D), Uls) 7 =0 ReERFE N,
Hi, 2 REEE 2 =0, £2, 24, -+, XEHRT R3O,
2) BAIEE, Uolx) MEBTHRIEQGUIERTRGFOER. HETEEWE L
AAE—BE J(J+1). REEER,.BIORAXEH Uls) BN FREFTRERN.
BT R AL E:
Ug(x) = <cos——zli +iT - isin—lzi> (a5 + i - @) <cos—§— +ir-x sin—E—)

AT UER,, ZAREAB S B(AMES B FE—MERFA a. X&f Uils)
1-a JURER. M/MBERAIENSSHEY v+ 2 Z4AEXEK., Hib, Ulls) BT #riE
ERIMBE RN AEEERN. X8, Uls) AU RERBAESERD, 3L /2 B9
.

MESBETREED JU+]1) SR, wXE [7] ALK, Ul =
exp(iF (r)7 + £), FENIBZS RIFNSMEBES [RILR R AERF 2R 5 A9,

UALZRIMME X 2 TERH T, ES™RIORFESZE—B0.

3) LRTHEERTEMAE. MERS AHRIN “Hopt Ak,

Ug(x) = (cosF + it - xsin F)(ag+ i* - a@)(cosF — iz - £sin F),
BN B =0, RETHHEELZEATHOER.

4) BRIEEARDXT B=2 WERHNHE, AMaWBELERESAEE. Fu,

i) 7€ hedgehog ansatz FEX F(0) = 2x MU 4™, MBS RELNE
M= 1MTHREN 3 EBRXEUMARE T RS, 5, AAFHRT hedgehog
amsatz Py— AN FUL, BRI THEE, ESBFTETEN B = 2 (5.

i) REREHLK product ansatz™, A7 E R &8 R X FAL Y R (RAE
WEROMER, BRTZEX FEREEE. KiT, 0 (2010 % analytic ansatz 2T
RAH, B3 B, (B3 R th 3 S M E AR R T 5.

i) % B = 2 RO EE —RE A SKAEEDERUOBETEES. X
DEBB—L L B, 5320 155 £ BL

Bt ®
<3‘7>5’K¢I 1/, 1/ BIEER:
1 b4
E = — aszF ngd;’:[.__ll_z alsin’F — 16_ a%sin*(F[2) + —;— a%in*(F[2)

8 6
+ <L° + Zort a;:)ﬂﬁ F(F') + <18025 agat — 3%“3“‘ >sin°F(F')’

2 4N , 112 16 324)., R
abgt — £ gt T gt “F(F)? — St ata o = ala® — 2% gls* )sin?(F/2)sin®F(F')?
(3 otot = Zat = L) sine r(ry + (-1t 4 18 aior — 3ot Jine (2ot ()
+ <-‘:1[ egat — g ala® — 1—§aéa1 ) sin? (F[2)sin*F(F’)* + d aia®sin*(F [2)sin* F(F')?
3 35 35 35

6 51 4 ) . 64 4.4__2 26 V1 i

A

ey



348 R BB 5 K9 R

+ < 32 algs — 32 ala® + 8 4 + ia‘)l_ sin‘F + ;—i atat — = sin’(F/Z)sinsF

105 ° 105 35 15 /&

12 32 16 1 . . 64 32
+ <——- abat — aja® + — ’)— (Fl2 ¢F + <—— atat + )— *(F/2 F
33 90 T s T g @) (F/2)sin 313 O F grs ©) g /2’
1 . . 64 1 . . 16
+ 4ala* —_sin?(F/2)sin* F — — ag2a® —sin*(F/2)sin*F + — ala® — F/2)sin*F
o Lswe(rj2)sin 7 — S Loine(e/20ints + 1€ ator Laiai(F/2)

1 1 2 . . , 6 . ,
+ <-— aja® + —— ala® — - a%z‘) sin®F sin?F( F')? + 2 alo* sin*Fcos?F(F')?
35 63 ° 35 ° ) 35 ° )

+ <—i ala® — al + L ala? — % tz‘) sin?F cos?F(F')? — 1? ajarsin?( F/2)sin®Fcos* F(F')? 4
3 =

+ <;‘_9 ab — % rzéa‘) sin®( F/ 2 )sin*Fcos* F(F')? — 2_;aga‘sin‘(F/Z)sin‘Fcos?F(F')’
$ 6

+ ;‘_5zz’sin’(1‘~'/2)cc>s’]"(1‘~")2 + <3iS aba? —|— 12 >sm (F]2)sin*F(F')?

+ <—i atar + i;;gm) Sind(FJ2)sinF(F') + - abatsin*(F/2)sin*F(F')?
35 35 35
+ <—% aba* ) sin"(F/2)sin*F(F')?
16 16 . . . 32 32,
+_a454_____2a6> 61:2 3SE(F z+<__a4a4+ ) RFZ 3SF(F')?
(32 ater — 1 et ) sint(Fj2siwr(F ) + (=22 ot + et )sint(F/2)sim0F(F)
+ <—3—§ ﬂéd“’) sin"(F/Z)siu F(F')’ + 1_2. ala smé(r/z) smF(F )’ 5 a a* svn"(F/Z)sin‘F(F')’
3 3

8 16 . 8 za) - - ,
— 2 glat 4+ = alos - —_adla sin?( F/2)sin®FcosF( F')?

+ <3_2 alat — 16, a") sin?( F/2)sin*FcosF(F')?
3 35
<2 ala? — 32, zz‘) sin*(F/2)sin F(F')? + ﬁ_aﬁa‘ 1 sin“( F/2)sin°F
35 315 &
_1s a2asin*( F/2)sin®Fcos? F{ F')?
3 2
32 . P ’ 2 1 . 16 1 .
+ 22 g2g5in*( F/2)sin*Fcos? F(F')? — — 4> — sin?F — — a* —sin*(F/2
32 gassio (| 2ysineroor b8y — L Lwr — Lot Loim(ry2)

+ <-—-1_g3 -2 ala? + 1 a") cos*F(F')? + <—£ aéa’) sin?(F /2 )sin*FcosF( F')?
3 35 35
+ A aiatsin*( F /2 )sin*F(F')* + <_1_ alo? + La‘) sin?Fcos?F(F')?
35 35 5
128 8 1 . .
4+ — 222 gl + _a‘> — sin*( F/2 )sin’F
( o+ L) Lein'(P/2)

+ <i at — 34_5 aéa’) sin‘(F/Z)cos’F(F')’:l

1 _ = Jg?d!g [__ sin*(F/2) — ? sin?(F/2) + <_§ clar — é—?—aﬁ) sin'F(F')?

0

<457 as — 107 alar + — ala* ) sin'F(F')* + <4aga’ + 2af — _2_tzf,a‘)sil:\‘l"(l"):l
405 105 5 3




% 3 H BEAE: XT Skyrme GHG—F B=2 AWHIHE 349

1144 4 . s 4 > . ; 6 Y2
— a8 — — aia* + —— g% ) sin?(F/2)sinF(F
< 105 % 0 7 o ( /2) ( ),

2099 32“>.2 NP
— = agia* )sin?( F/2 )sin*F(F')?
+ (2222 ater — 22 o i (# 2)sintF(F)

256 4 a4 cenm Y2 (26 i _ 4 4 66>1.,, (6 2)1.
— agesin*(F /2 )sin*F(F + aja* — Zage? — — ag )} — sin®F + a® + — }J= sin’F
35 (F[2)sin®F(F") 105 ° 35 35 /& 3/&

221 2 L. 2, 23, )
at — 222 aler + 2 alpt — 2 agie? 4 22 —_sin*F
T\ T T T T T RY)E
6 2 4 6> 1 1n4
+.._aa +__a -— sin*F
T\ 73 21’ 15 £
496 Lage 4 152 00, 16 6) . < 838 , , 32 )
7" gba? 4+ at — a* ) —sin?( F/2)sin®F+ — giat — = g sin?(F/2
105 ° 105 ° 231 g’ (F/2) 105 ° Tos ©) g i (F/2)sinF

1 8 1 . . 256 1 . . -
+ 4a2 4+ —. a® — = {11> — sin?(F/2)sin?F — =_—_ a2a* —_sin*( F/2)sin*F
¢ 35 15 &2 ( / ) 35 &2 ( / )

19 N 352 > 1 . .
+ | ——=== aga? + ala* ) — sin*(F/2)sinF
35 ° 315 ° £ (£/2)
6 8 . 22>.6 , <287, 1 .. 16>.¢ .
+ | — 6y — — aga® + = ala® ) sin®Fcos?’F(F')? 4+ gia? — —_ ala* + — a*) sin*Fcos’F(F')?
35 7 35 ° 15 ° () 105 ° 5 7 7 S
+ (@ ala* + i a2a? —_2_a°> sin‘Fcos’F(F')’
21 35 5

163 38 37 . . ,
+ { — aa’+_ at __a‘> in?(F/2 *Fcos*F( F)?
( 33 21 “s 5 )° (F/2)sin"Feost F(F")

+ (542 alct + % a‘) sin?( F /2 )sin®Fcos?F(F')? + (23;‘56113;12 674 )sm“(F/Z)sm‘Fcos’F(F )?
bt 2 o) sin® (F/ 20 F(F Y + (Hot - Lo ) sint ([ 2)sia(F'):
35

+ <—ﬁ_3 ad + _‘:_; a§a2> siné(F/2)sin*F(F' ) + <£ aja? — % ala’ >sm (F[2)sin®F(F')?
bl

3 105

4 444 596 . . .
+ <—_aa1> in’(F/2 SF(F’)? (.__. ata? — ala ‘>sm° F/2)sin’F(F')?

35 in’(F[2)sin’F(FY + (155 %~ 315 (F/2)sinF ()

+ % a3a*sin*(F/2)sin F(F')? — & a2absin’(F/2) sin F(F')?
3

(

48
3 aetsind(F/2)sin F(F' )1 — % ala*sin® (F)2)sin F(F')* +

+
-]
[=2%

al

atar — % ata? >sin“<1~‘/2)sin3}‘7<}‘7')2
3__2 ata*sin®(F/2)sin F(F')?
5

+

/\
W

— 228 4 ; a;a*) sin®FcosF(F')* + <i agat — % "5) sin?FeosF(F')?
3

20
+ <? alar Zagm) sin*FcosF(F')* + ( :2 $ 4 16345 atar — %a;a‘) sin?( F/2)sin®FeasF(F')?

32
+ <* 2a? + g_; nga‘> sin?( F /2 )sin*FeosF(F')?

5
+ (=28 poge 4 48, :
33 S+ — 35 >sm’<F/2)sm’FcosF<F)

+<8a4z__8 1 . 16 152 , .\ 1 .., .
of ?n;a‘ = sin®F + -5 ala? + 35 ala -g—zsm (F]2)sin*F
8
3

atge 1 16 1 . . _ 2N 1, -
. —-?aéa‘ E;sm’ (F/2)sin®F + (——? ata? — 22Z glg ) Esm (F/2)sin*F



B

350 wm oY E 5 kY B %12

4 4 321‘) - - , 232 1 .
+ (= alar — 22420 sin*( F [2)sin®Fcos?F(F')? + a* —_sin*(F[2
(5“ 21 ° (#/2) @ 105 &° (#/2)

2 6 ’ 1 . ,
+ ._a1+_a2> cos®F(F 7+<—--—a’+a’) in?F(F)?
(3 ’ 35 ) 35 °)° ( )

+ 2; atsin*(F[2)sin*F(F')* — é‘— apsin®( F[2)sin?F(F")?

=
, oF
F = —_—
7, -
2 #% X ®
[1] E. Witten, Nucl. Phys, B160 (1979), 57.
[2] T. H E. Skyrme, Proc, Roy. Soc, A260(1961). 127.
[3] D. Finkelstein and J. Rubinstein, J. Mark. Phys, 9(1968), 1762.
[ 4] E. Witten, Nucl. Phys, B223(1983), 422.
[5] E. Witten, Nucl. Phys, B223(1983), 433.
[ 6] E. Guadagnini, Nucl. Phys, B236(1984), 35.
[71 G. Adkins, C. Nappi and E. Witten, Nucl. Phys., B228(1983), 552.
{81 G. Adkins and C. Nappi, Phys. Lerz, 137B(1984), 251.
[9] G. Adkins and C. Nappi, Nucl Phys, B233(1984), 109,
f101 P. O. Mazur, M. A. Nowak and M. Praszalowicz, Phys. Lert, 147B(1984), 137.

[11] K. Fujii, S. Otsuki and F. Toyoda, KYUSHU-84-HE-5(1984).
[12] K. Fujii, S. Otsuki and F. Toyoda, Prog. Theor. Phys, T3(1985), 524, 1287.
[137 Huang Tao, Wen Jiaru, Zhou Xianjian, Chimese Phys. Lerz, V. 3, N. 2(1986), 85.

{141 J. Goldstone and F. Wilczk, Phys. Rev. Ler, 47(1981), 986.

f15]1 E. B. Bogomol'nyi and V. A. Fateev, Sov. J. Nucl. Phys., 37(1983), 134.

[16]7 A. Jackson, A. D. Jackson and V. Pasquier, Nucl. Phys, A. 432(1984), 567.

[17] H. Weigal, B. Schwesinger and G. Holzwarth, Phys. Lerz, 168B(1986), 321.

(18] R. Vinh Mau. M. Lacombe, B. Loiseau, W. N. Cottingham and P. Lisboa Phys. Lerz, 150B(1985), 259.
[181 U. G. Meissner and U. B. Kaulfuss, Phys. Rev, C30(1984), 2058.

[201 E. Sorce and M. Tarlini, Phys. Rev, 1)33(1986), 253.

{217 H. M. Sommermann, H. W. Wyld, and C. J. Pethick, Phys. Rev. Lezz, 55(1985), 476.

THE STUDY OF A SOLITON SOLUTION IN THE
SKYRME MODEL WITH B=2

Gao Xi1aocHuN, Wang YoNc

(Zkejiang University, Hangzhou)

ABSTRACT

A specialkind of soliton solution in the skyrme model with the haryon number B=2 1§
investigated and quantized. The resultant mass spectrum is found to possess some peculiar pro-
perties but still in agreement with experiments. Our further studies show that it is impossible t©
construct the above mentioned soliton solution in the case with B=1, 3,5 ---, while on the
other hand there exsists such soliton solution in the case with B=0, 4, - -, as well, which als0
leads to the afore mentioned peculiar properties. Finally, it is worthwhile to note that the

B==0 soliton is just the famous “Hopf soliton”.




