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Study on the Spectrum of Creation Operator in the Full Fock Space

GENG Dewen, YAN Cheng

(School of Mathematics and System Sciences, Xinjiang University, Urumqi Xinjiang 830017, China)

Abstract : With the help of the properties of the spectrum of the hyponormal operator, this paper studies the
relevant properties of the spectrum of the creation operator in the full Fock space, and obtains that the approximate
point spectrum of the creation operator is contained in the square whose original point is the center radius 1 in the
complex plane.
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1 FEHiR

W H & —5E Hilbert 25 [AIE AL, Bl H =He +iH:™, B(H) & H EARLEHR T SMEERN X € B(H),
X :=ReX +ilmX, HH' ReX := (X +X*)/2 B4 X BYSEHE, ImX = (X — X*) /21 FRRy X BIRERS. XW3HT X 193
BRI 0,(X) FREF X MAGENRIK, 0.(X) FRFAT X WEZIEN 2, 0. (X) FREF X TR
AR, I, 0,(X),0.(X),0.(X) BEALMES, IHH o(X) =0,(X)Uoo(X)Uo,(X). #E—, 163k

(9] H, B X BB R R AR AR A BRI, IEN 0, (X): FAFAE— ReX Al Im X (AR A SLHEAE
a4 f e H, fifs

ReX f=Re\f, ImX f =TmA\f.

BT X MRS 2 R WTR R X BRI, 108 0, (X): BAAE— ML= IF ] {f.} CH, 15
Tim [ (1= AT) ful| =0

T X WA RLRE 22 a0 T AR N RAE, i8N 0,0(X): HAEE— DAL BT {f,} C H, 115

lim ||[(ReX —ReAl)f,||= lim ||(ImX —ImAI)f,||=0.

FESCHR [3] T, H R4S Fock %5 [A) & SLHNTR:

F(H)=EPH®".

n>0

F(H) /& Hilbert z5[0], Hri H®° := C1 &—>—4EY Hilbert 250, XH 1 :=10000® - &—PHAI0]
i, PRI . ARER n € F(H), FE4 Fock ZMMXTR M EIERANT: n = (c,&1,61 @&,y --+), HP
(S Ca{fzj}z‘,jg[ CH, I IR EE. SHMEER EeH, ArRARA £ — (0,5,6@(),-“), A H AT Ll A% F(H) .
B(F(H)) BB 7y (X) B F(H) EREZS mEMNERE L, B 7 (X) == (X1,1), X € B(F(H)), FATFRZH
HA .

XF ¢ e H, HXF R AN T (G RPN AR T) 1(&): F(H) — F(H) EXLH

1(&)(c,€11,621 ®&22,831 ®E32 ®Ess, -+ ) 1= (0,¢€,E @11, @1 ©Ea2,E R &z ®E3o D Eaz, ).

o (€Y 500 CH.UE) FIFLBEE T 1(6)" WL LAR 444

1(§)" (¢, 611,801 @ a2, 831 ®E32 @ &asy -+ ) = ((§,611)5 (€, €21) 6225 (€,631) 832 @ €3,

FATFR 1(6)* M2 KFA (LAT FRIFREE K ) B,

X €B(H), X* NET X IR 25 X X - XX* >0, BATFREF X A hyponormal 5H.F; # (X*X)% —
(XX*)z >0, BATFRET X 4 semi-hyponormal 5.

/B 1°0  hyponormal 5 F— %4 semi-hyponormal 5. ¥.

2 HERTFIBRIER

BT eH, THI(E) € B(F(H)). AT I E, IATHIL 1(6) 1.
T 1 A FJE hyponormal 7.
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MR 39 B TeM, W 2eo,,(T) BESCEFAE— N ERmE £, (5
Tf=zf Tf=3f.

TEE 2 R HPTRRLIRER, 0;,(1(€) =0, (1(€) C{z|]z]>=1}.

MERR HHERE 1N, AERF | & hyponormal B, WIEET 1 1 215 0,,(1) = 0,(1). & 2 € 0y, (1), WIH PR
SHNLIAE fEF(H), Hif==f, I*f=zf. XU ()=, =1, XB [ RIESEWE. h 1) 1) f=z22f=f
H, |22 =1. Lk o, (1) c{z]|2|* =1}, G519IIE.

18 e,y SP IR NPT R 2 Sy BAEGE  RIXHMEEMEE 2 =a+iy, {1

mez=x Mm,z=y.

TR 4 4 X +iY J& hyponormal 57, Ji X, Y /2 AILHEM, WY
o (0 (X +1Y)) = (X) F 7, (0, (X +iY)) =0 (Y).

A 0(8) = X +1Y AT, Hf X :=Rel = (1+17)/2, Y :=TIml = (1 —1*)/2i, & /& H "PIAA A&, i SCik
[4,168V1) 5l o(X) = [—1,1]. AT I B #.
EE 3 Al=X+iY BAENT, Hh X=(0+17)/2, Y =(1-1)/2i, W

mo(0a(l)) =0(X) = [=1,1], my(0a (1)) = o (Y) = [-1,1], 0u(l) C s (0a(l)) X imy(0a () = [=1,1] X [=i,d].

IERR MR TR 4 BATEEAGE 7. (0.(1) = 0(X), (0. (1)) = o (Y). FIFAIEBSCHR [10, 2 H6.6.3] T1H)
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B g P9 {Q, Y nso MIIEASALEZIEE. 4 s=cosd, (1) BN
2c0s0Q)), (cos0) =Q,,,,(cos0)+Q;,_,(cosh), n>1.

Q(cosh) =1, Q) (cosh) =2cosb.
I 1T e A g B

, _ sin(n+1)60
@ lcost) = sinf

M n=2H, Q,(cosh) =2cosfQ(cosh) —Ql(cosf) =4cosd —1=sin(30)/sinf WL Bk n="Fk, k—1 Kz, W

n > 0.

Q41 (cos0) =2cos0Q) (cosf) — Q; _, (cosh)
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=(e"+e il _ o—ib T it _—if
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eit — e~ T sinf
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B -
— / sin(m+1)fsin(n+1)0d0 =6,,,,
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H (2) ZUAT (3) AT xo(v) (s)du(s) = 2/my/1—s2ds, XK 2/mv/1—s2ds WISCHERBEA [—1,1], W) xp (v TEEEAS

[—1,1] EEUEAN 1. Ik o(Y) = [-1,1). BT m.(0a (1) = 0(X) = [-1,1], 7, (0. (1)) = o (V) = [-1,1], H#E—547
0o(l) Cy(oa (1)) X im, (0, (1) = [-1,1] X [—i,4], Z5RFHIE.
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