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The spectrum of the 0", 0~ ~, 1", and 1"~ heavy-light hybrids are calculated in HQET. The interpo-
lated currents of the hybrids are chosergay G5, T°h,(X), 90v,¥sG5,T*h,(X), andgqa,,,G5, T, (X).
Some strong couplings and decay widths of the heavy-light hybrid ) 7 are calculated by using QCD
sum rules. The masses of 0 hybrids with a gluon in TM(1 ~) and TE(1" ~) modes are found to be similar,
while the decay widths of them are found to be different. A two-point correlation function between the pion

and vacuum is employed and the leading order & J/expansion is kept in our calculation.

PACS numbeps): 12.39.Hg, 11.55.Hx

[. INTRODUCTION the mass of hybrids, so the “light freedom” of hybrids
seems too heavy to keep théMi4 expansion available. The
It has been almost twenty years since we began to seardctirect calculation of the spectrum of hybrids in HQET will
for the exotic hadrons such as the glueballs and hybridsgive an answer to the question. Our results show that the
There are some special states which are regarded as candpectrum of heavy-light hybrids including theor ¢ quark
dates for hybrids; especialf(1400 and p(1600 have been are close to those calculated in full QCD theory and it is
studied widely, but no confirmation has been made so farsuitable to deal with these hybrids within HQET. Besides,

Rec_ently, these two special gtates have aroused great i”ter‘%%tmpared with the calculation fdrbg and ng hybrids in
agaln._'l:rht_a E852 Collaboration at BNIL] has reported a fy]| theory, the calculation for the spectrum and decay widths
Jpczlo isovector resonancg(1403 in the reactionm p o the heavy-light hybrids in HQET is much easier.
—7nmn. The mass ag:)d width of this statt:shave been re- |t is interesting for the experimentalists to search the ex-
ported with 137616"3; MeV and 385-40" 55 MeV, re-  otic 1-* heavy-light hybrids, so theoretical determination of
spectively. The Crystal Barrel Collaboration has alsothe property of these states is necessary and urgent. In full
claimed to have found an evidencepip annihilation which QCD theory, the estimation in R€f7] showed that the sum
may be a resonance with a mass of 14@0+20 MeV and  ryle for the mass of 1* heavy-light hybrids had no platform
a width of 31Q=50! 33 MeV [1]. The confirmation of these at all. The masses of I* hybrids were given under the main
states will provide some evidence for the existence of hyassumption that the contribution of the gluon condensate is
brids. At present, all the experiments specialize in the lighless than 20% of the bare loop. In HQET, the ambiguous
quark hybrids, but it is necessary to extend the energy regiosituation has been improved greatly. The surface of Ahe
to hybrids including théd or ¢ quark, which is also possible versus Borel variable varies slowly in a large region, which
in the B or 7—c factory. gives a good platform. Then the masses of the hybrids are
Theoretically, the spectrum and decay width of hybridsdetermined reasonably. o
have been calculated widely with many methods, such as the According to the MIT bag modg¢B], the hybrids with the
bag model[2] and flux-tube mode]3], QCD sum ruleg4], samelJP¢ have different internal interactions between the par-
lattice [5] and other model§6]. However, there are few tons which indicates that they are different states, that is to
works on the spectrum and decay width of heavy-light hy-Say, the gluon in hybrid can be in different mddemM(1 ™)
brids [7]. Heavy quark effective theorgHQET) has led to ~ ©F TE(1" ")]. In order to predict the properties of them, we
much progress in the theoretical understanding of the propshould choose suitable generating currents corresponding to
erties of hadron§8]; one may wonder whether the effective these states for the calculation. In the case of light quark
theory is suitable to deal with the heavy-light hybrids or not.hybrids[4], the different 0" states with gluon in different
Especially, the sum rules’ calculation for the heavy-light hy-modes were found to have different masses. In heavy-light
brids in full QCD theory in Ref[7] shows that the compo- hybrids’ case, the calculation shows that the mass splitting of
nent of gluon gives a contribution of more than 1.0 GeV tothe different 0" heavy-light hybrids with gluon in different
modes is not large in th#1,— limit. The mass of 0 *
hybrids from two different currentgqy,G2 LT2h,(x) with

*Email address: huangt@hptc5.ihep.ac.cn gluon in TM(1" ") mode and gEUWGfmTahV(X) with
"Email address: jhy@hptc5.ihep.ac.cn gluon in TE(1"~) mode, is found similar.
*Email address: zhangal@hptc5.ihep.ac.cn Though the masses of these two differefit'Ohybrids are
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similar, the decay widths for them ®(D) 7 final states are
found different: the decay width of hybrid from current
gﬁyaG‘ZMTahv(x) is about 86 MeV or 16 MeV correspond-
ing to B or D7 final states, respectively, while the one
from currentgﬁawGi#Tahv(x) is only 11 MeV or 2.6
(a) (b) (c) (d)

MeV.

The decay widths for the 0" and 1" hybrids decaying
to B(D) = final states have been calculated in RfO],
where the decay constants of the hybrids were obtained from
the formulas in full theory7]. Both the strong couplings and
the decay constants are calculated in HQET in this paper,
and the strong coupling of the*d hybrid obtained here is

much larger than that in Refl10]. The large difference is (e)
from the values of the decay constant calculated in two dif-
ferent ways. FIG. 1. Feynman diagrams contributing to the correlation func-

In the calculation of the strong couplings, a two-pointtion in HQET.
correlation function between the pion and vacuum is taken to
avoid the ambiguity resulting from the double Borel trans-|ated current in HQET is chosen as
formation for the ordinary three-point correlation function
between the vacuum and the infrared problem in the soft
pion limit. For convenience, the calculation is kept in the jM(x)ngyaGiuTahv(x), D
leading order of Mg expansion.

The paper is organized as follows. The analytic formalism
of HQET sum rules for the spectrum of hybrids is given inWhereq(x) is the light quark field andh,(x) is the heavy
Sec. Il. In Sec. lll, we give the numerical results of the quark effective fieldy is the velocity of the heavy quark.
spectrum and decay constants of hybrids; the comparison of Then, we construct the correlation function as
the spectrum with that in full QCD theory is given also. In
Sec. IV, with the help of the two-point correlation function
between the pion and vacuum, the analytic formalism of H,w(w):if d4xeiqx(0|T{jM(x),j:(O)}|O)
HQET sum rules for the strong couplings of hybrids is de-
rived and the numerical results of some decay widths were _ _
obtained. In the last section, we give the conclusion and Vs~ G I(@) v,V llf(w), - (2)
discussion.

where

Il. HQET SUM RULES FOR THE SPECTRUM
OF THE HEAVY-LIGHT HYBRID MESONS w=20q-V. 3

As we know, the bag mod¢R] is a nonrelativistic model,
in which the gluon in hybrid can be in a different mode Since the free heavy quark propagator in HQET is
[TM(1™ ") or TE(1" ") mode. While the QCD sum rule is  [5dr6(x—v7)[(1+¥)/2] and the interaction of the heavy
a relativistic one, there is no direct relation between themquark with the_gluon field\, in the leading order of Mg
Besides, there is no definit?® for the hybrid interpolating expansion isghv-Ah. Then under the fixed-point gauge
currents. However, it is possible to study these different hy_X'uAM:O (which will be used throughout this papethe full
bh”diw'th gluquln d|ffere_ntbrrodes by using QCD surlr:1 rUIeSr’}propagator of the heavy qua¢R|T(h(x)h(0)|0) in the lead-
the ey 1s to choose suitable generating currents: rom t f?‘lg order of 1M expansion is the same as the free one.
analysis in Re£[4]a(Huaqget al), the mass of hybrid from Then the freedom of the heavy quark can be extracted out of
currentgﬂyaGagT q(x) is 1.0 GeV larger than that from no matrix element as a delta function, which facilitates the
currentgqowGwTaq(x). Compared with the results in the .5culation.
bag model, these two different states were regarded as two |p the operator product expansion, we keep the perturba-
hybrids with gluon in TM and TE model, respectively. For tiye term, two gluon condensate term, three gluon conden-
the 0" hybrid from currentgqy,Gg, T#(x), the combi-  sate term, and two quark condensate term. The contribution
nation of JP¢ for the quark pair is I~ and the gluon is in  of mixing condensate and higher dimension operators are
TM(177) mode. For the OF hybrid from current negligible for their smallness. The Feynman diagrams are
990,,G?,T?q(x), the combination o8P° for the quark pair  shown in Fig. 1, where the double line represents the propa-
is 17~ while the gluon is in TE(X ™) mode. gator of the heavy quark. After twice suitable Borel transfor-

From the analysis above, in order to calculate the speomation, we obtain the Ifily(w) and ImII, (w) correspond-
trum of the 0" " and 1~ " heavy-light hybrids with the gluon ing to the scalar and vector states’ contribution to the sum
in TM(1~ ") and TE(1" ) mode, respectively, the interpo- rules, respectively,
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as ag s 1 N with gluon in TM(1~ ) and TE(1" ") mode are labeled as
Im (@)= geg 20"+ 7g52Me”~ 7a(asG)w H(0"") and H'(0""), respectively. So the correlation
functions read
m ) as —
_§<aSG >w_€<qq>w Fa+ . ,ImHS((D,)
" Hs(w)———(ZA_w)JrLde e
+ 7 m(qa)w’~ 7=(gG®),
4 16 o2 .
% m 4
4 Hv(w):_L"‘f dw’&, (9)
ImTI ( )_ as 6+ Qg m 5+i< G2> 2 (ZA_U)) O (,(),_(1)
V)T 96072 @ T a80m2 @ T 48\ s /Y
Fl2 = ImIl(e')
m as M(w)=— =1+ f do' )
+§<asG2>w_l_§<qq>w3 () (2A - w) wg @ o' —w

as — o, as 3 where the first term of the right side is the dominant pole

+ Zm(qq)w - Eﬁge ) term resulting from the lowest lying resonance contribution
and the second term represents the contribution of the con-

where the light quark mass corrections are considered also #nuum state and higher resonances, is the continuum

these formulas. From the numerical estimation in Sec. Il threshold.

the nonperturbative contribution to the sum rules is only Making use of the dispersion relations for the correlation

10-20%, so the truncation of the operator product expanfunctions to equate the quark and hadron sides, we obtain

sion (OPE is a good one.

As for the 0"~ and 1"~ hybrids, the current was chosen Fa+ 1 jwc JImIlg(w’)
" = o' —"
as (2A —w) 7Jo o' -
i5,(X)=007,v5G2, T2h, (). 5
]5”,( ) 907.7Ys ap v( ) ( ) Faf - 1fw0d ,lmHV(a)’) iy
The correlation function expanded is similar to the vector 2A—w) 7)o @ o -0 | (10
current case except for the opposite sign for the contribution
of the quark condensates terms to the sum rules, and their 12 ,
) ; . - Fu+ 1 (o ImIl(w)
spectrum will be determined in a similar way. L L —— _f do'—— 2.
For the 0" hybrid with the gluon in TE(1 ) mode, the (2A—w) mJo o' —w

following current should be used to predict the mass:
After the Borel transformatiofil1], they are turned into

J(X)=000,,G5, T?h,(x). (6)

1l (e ,
Faie_ZA/Tz——f cda)’lml_[(w’)e_w”, (1)

The ImII(w) for this current has been carried out as 7)o

_ % 45 2 whereT is the Borel transformation variable. Therefore, the
M) =155, M(aG%)w A can be determined as
R 2 o 3 We ’
+2agm(aq)o’~ 15(96%. () ["awrwmmone
0
2A= —— . (12

In the chiral limit, the contribution of two gluon and two J de’lml’[(w’)e“"/”
guark condensates to the sum rules vanish. 0

On the phenomenal side, the decay constants of hybrids,
Fy=, are defined as After all of the A have been calculated, the decay con-
stants can be carried out according to Ed).
(0lj ,IH(O0") =Fr+miZv,,,
IIl. NUMERICAL RESULTS OF THE SPECTRUM

(Ofj JH(1 )y =Fy-miZe,, ®) AND DECAY CONSTANTS OF THE HYBRIDS

In this context, we will give the numerical results of the
(O[j|H"(0*))=F/.m'1Z, spectrum and decay constants of the hybrids. To proceed
with the process, the mass of thendc quark are chosen as
wheremy, represents the mass of hybrig, is the polariza- 4.7 GeV and 1.3 GeV, respectively, the condensates are cho-
tion vector of theH(17), and the two different 0* hybrids  sen as
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TABLE |. Masses of heavy-light hybrids with differert® > S
(GeV). S e =
ﬁ 4 F
e 2A, 2A, mu(gcg) my(gbg)  mMc(full) — my(full) 425 ~
o+t 44 44 3.5 6.9 4.0 6.8
(O 6.8 6.8 4.7 8.1 4.5 7.7 ’
1" 36 3.6 3.1 6.5 3.2 6.3 325 E
17" 38 38 3.2 6.6 3.4 6.5 3 ;
0**  42 42 3.4 6.8 none none 275
P R P R F R P DR P S S
L5 2 2.5 3 35 4 45 5 55
(0|maq|0)=— (0.1 GeV)* (0[qq|0)= —(0.24 GeV?, T Gev
FIG. 2. 2A of the 1" heavy-light hybrids versus Borel vari-
(0] @sG?|0)=0.06 GeVf, ableT.
13 . . . - .
(13 heavy-light hybrids with the gluon in different modes is
(0]gG?|0)=(0.27 GeV¥)(aG?), found similar in theM g— limit. The mass of the heavy-
light hybrids in HQET is represented approximately
and the scale of the running coupling is set at the Borel m~Mg+A+0(1Mo), (14)
parameteiT.

The continuum threshold is chosen as below in the calcufrom the calculation above, the mass splitting of the*0

lation: w.=5.0 GeV for the 0~ and two 0" " hybrids from  heavy-light hybrids is found not large in HQET. The mass of
currentj ,(x) andj(x), andw.=4.5 GeV for the T~ and  the 0" * hybrid with gluon in the TM(I ~) mode is about
17" hybrids. 6.9 GeV or 3.5 GeV corresponding to theor ¢ quark hy-

We display our results calculated in HQET and those calprid, respectively, and the mass of thé 0 hybrid with
culated in full QCD theory in Table. I. In this table, the right gluon in the TE(1" ~) mode is about 6.8 GeV or 3.4 GeV,
two columns represent the mass of heavy-light hybrids calrespectively.
culated in full theory, the left represent the results obtained \when the radiative effects are taken into account, the ef-
in HQET and the bottom of this table represents the resultfective current would receive renormalization improvement
of 07 hybrids with the gluon in TE(1™) mode. and the heavy quark expansion for the full current is neces-

From the table, the mass of hybrids including ther ¢ sary. However, in our derivation, neither the radiative effects
quark calculated in HQET is found similar to that Ca'CUlatEdnor the 1MQ correction is taken into account.
in full theory; the light freedom in hybrids is not large  The decay constants of the hybrids defined above can be
enough to break down theNli; expansion. Therefore, the obtained through formulélL0); they are all collected in Table
calculation in HQET is suitable, which implies that thé/{  ||. The result in this table shows that the decay constants of

correction to the sum rules is not large. the 0" hybrid with gluon in the TE(1 ) mode are larger
Though the results are similar for thé 0 and 0"~ hy-  than those with gluon in the TM(1") mode.

brids in both methods, the situation is different for the*1
and 1"~ hybrids. In " or 1* ~ hybrids case, the sum rules IV. STRONG COUPLINGS AND DECAY WIDTHS

in full theory do not stabiliz¢7], which may indicate that no OF HEAVY-LIGHT HYBRIDS

resonance exists in the channels at all. The masses of these )

states were given under the main assumption that the contri- In Ref.[10], we have calculated the decay widths of pro-
bution of the gluon condensate is less than 20% of the barg€ss
loop. In HQET, the A of 1~ * or 1* ~ hybrids versus Borel
variabler varies slowly in a large region, which is shown in

Fig. 2. The dotted line represents the case of ihguark Hp(1~ ) (K)—B(0~ ) (k—q)+7=(q), (16)
hybrid and the real line represents that of thguark hybrid

in this figure. There is little difference between them, whichwhere the gluons are in the TM{I) mode and TE(1")
comes from the running coupling. The sum rules for thé 1 mode in the 0F and 1" * hybrids, respectively, and the
or 1*~ hybrids have been improved greatly in HQET, which two-point  correlation function resulted from current
may come from the reasdri 1] that theT, 2A, and w. be- gﬁyaGZMTahv(x). The electric charges of the mesons ex-
come constant low-energy parameters inlthg— c limit in
HQET, while the dependence of the parametdrsand s,
on the heavy quark mass & priori not determined in full

Hp(0" ") (k)—B(0™ ") (k—a)+77(q), (15

TABLE Il. Decay constants of heavy-light hybrids (G&%.

theory. Hybrid Fy+(TM) Fy- Fu+(TE)
In the case of light quark hybrids, the mass of differentc quark 0.31 0.28 0.97
0" hybrids with the gluon in different modes was found to 1, quark 0.33 0.29 1.01

have a large differendet]. However, theA for the two 0" *
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cept for pion have not been written out explicitly. The cases
of H(0*")—=Dx* andH. (1~ ")—=D=* have also been
calculated there.

In this section, we will reconsider the same processes in o,
HQET first. The decay widths of these processes are usually
calculated through the ordinary three-point vertex function or 4
QCD light-cone sum rules. However, in order to avoid the s
ambiguity of the three-point function resulting from the
double Borel transformation and the infrared divergence in
the soft pion approximation, we use the following two-point
correlator between pion and vacuum:

o GV

T T TP T AT T T TR

ol b b b b by P b e
15 175 2 2.25 25 2.75 3 3.25 35

~
o —
« L

Ao o,v)=i| dxé*(7=(q)|T{j ,i2(0)}0
o’ @) IJ Xe K () Ti1,00,12(00}0) FIG. 3. Strong coupling oH(0**) heavy-light hybrids versus

=A(0',0)V,+B(o’,0)(—q,+q-vV,), Borel variabler.

17

where j1,(X)=9g0qy,G,T%h,(x) and j(x)=h, ysq(x).
A(o',w) andB(w',w) are scalar functions ab=2k-v and
w'=2(k—q)-v , which are determined through the spectral
density saturated by the mesons corresponding to the inter-
polated currents, respectively. The detailed OPE expression
of the A(w',w) andB(w’,w) has been given in Ref10].

For the 0" " hybrid with gluon in the TE(X ~) mode, the
currentj,,(x) in the correlation function above should be
replaced byj;(x)=gqo,,G5,T*h,(x). Then for the pro-
cesseg15), we have another correlation function

(0ljp|D)=—ifomg/Mc, (Oljg|B)=—ifsmg/My,

(7= ()DL [H' (0" ") =0g+p,
(7= (@)BIL[H'(0""))=0/;+g,

(7= (a)DIL|[H(0O" ")) =0n+pa, (23

(= (q)D|L||H(1™"))=gn-p€-0,

Clw’ =i [ dixe(w* (@)[T11100.10)}[0). (r(@BILIROT ) =g er

18 (m (@BILIH(1™*)) = gh-s.e-q,
In the infinite heavy quark mass limit, the following ap-
proximate relation where theL, is the ordinary light quark gluon interaction
vertex in the QCD Lagrangian.
The formulag20) and(21) are a little different from those

in Ref.[10] because of the different definition of the decay

2A—-2N"~w—w'=2q9-v (19

is a good ond10] and will be used in this paper, where
~my—Mg and A'~Myesoi-Mqg. Taking into account

constants of the hybrids.
Making use of the dispersion relation and making Borel

both the single pole terms and the double pole terms in th@ansformations on them, we will get some equations about

physical side, we can expre®h(w’,»), B(w',w), and
C(w',w) as functions of the single variabl&' , respectively,

the strong couplings. After eliminating tlee terms with ap-
propriate differentiation, the strong couplings are obtained:

FH+f gH+ ,n.ml/zmz C 7L

A(w')= m m H; m+ ,0 T (20) S r

(20" —w')?ME  2A' -~ 3

+: S E

FH*fmgH*mwmi{%mﬁq Cy N E

B (1),): + 7 7 (21) 3 Ent

( (ZA'—w’)ZM% 2N —w s b

F/ f gr ml/2m2 c 2;_

T HE IR ma T+ Ty 2 g
O PTG S S R
ozil‘llzls = 3| ‘3!5JJ Jt 4‘5 5

wherec,, ¢1, andc, are some constant§; is the decay

constant of hybrids defined abovk, is the decay constant
of the B or D meson andjy+,, refers to strong coupling.

They are defined as

1GeV

FIG. 4. Strong coupling ofi’ (0" *) heavy-light hybrids versus
Borel variabler.
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2 213,42
(mH_mm) IHma

1927my,

B 2 2 2 2
5 F Tt — 4 :gHmw |q| :gHmw My — My,
ef s b 'HO™)—m(0~ ")+ ) 8 Ha 167 ma ,
4 i‘ 2 3
E _ _ GHmn |q|
E + + _ =
T b | THATHemOThem= s @7

Then in theMg—c limit, the numerical results of the
decay widths read
FIG. 5. Strong coupling oH(1~ ") heavy-light hybrids versus I(H(0"")—B(0" ")+ m)=86 MeV,
Borel variabler.

FHO"")—=D(0™ ")+ 7)=16 MeV, (28
3
Oh me= —Q]JZ[ZA,A,(T)‘l'Ao]ezA'/T, F'H(1"")—=B(0” ")+ m)=2.2 MeV,
F i+ f My =mé,
T(H(1"")—D(0" ")+ m)=1.0 MeV, (29)
M2 , ) _
Oh-me= = [2A'B' (1) +Bole?"/", (24) I'(H'(0"")—B(0" ") +m)=11 MeV,

Fu-fam,=mp
F(H'(0**)—D(0” ")+ m)=2.6 MeV. (30
M3
Q
12 2

Though the decay of hybrids follows tt&+ P selection
Frs fmmy s me,

rule, which means that the decay of hybrids to t&wave
mesons are suppressgti], the selection rule is not abso-

e2M 1 2AC(7)+Cy,

’
gH+m7T_ -

whereA, and B, have been given in Ref10], while C(7)
andC, have the form as

C(7)=82{3[(my—my)b,—2b;]— (my—my)Fy /7},
(25)

lute. In the flux tube and constituent glue models, it can be
broken by wave function and relativistic effects, and the bag
model predicts that it is also possible for the excited quark to
lose its angular momentum to orbital angular momentum
[15]. Though theS+ P channels have not been calculated in

this paper, the absolute numerical results for $1€S chan-
nels obtained here seems to support this idea.

The decay widths for the processes(D) 7 final states
where the parametets;, F, have been calculated in Ref. of H(0" ") with gluon in the TM(I =) mode are much
[10] also. larger than those oH(1~ ") with gluon in the TE(T 7)

Before going on to the numerical calculation of the strongmode; the reason is that the final states in the later channels
couplings and decay widths, it is necessary to fix the paramare in theP wave. Besides, the decay width of th€0" )
eters first. The masses of the heavy quarks and heavy mesonsBm obtained here is much larger than the one we obtained
have been given in Reff12]; the decay constants &andD in Ref. [10]; the difference is from the decay constant. The
mesons are chosen as in REE3]. The masses and decay decay constant of the 0" hybrid we obtained there in full
constants of the heavy-light hybrids have been computetheory is much smaller than the one calculated above in
above. The numerical results of the strong couplings arélQET.
shown in Figs. 3-5, where the value of them is determined Though the masses of these twd 0 hybrids are almost
around the Borel variable~3.0 GeV. The results are all the same, the strong couplings to pion of them are different,
displayed in Table Ill, where thg, - ,,,, is dimensionless and so the decay widths of these two different 0 hybrids are
My, My, andMq are the mass of the hybrid, meson, anddifferent. The decay widths for process (0" ") —B(D) 7
heavy quark, respectively. are smaller than those corresponding to prodd¢6™ ")

To the processed5) and(16), the decay widths are given —B(D) . The physical reason about the difference of the
by the following formulas: decay width between these two different 0 hybrids is as

Co=—8+2(my—my)Fy, (26)

TABLE lll. Some parameters input and strong couplings of hyb(@sV).

Hybrid Mq M fm my(0" 1) my(177) m; (07 ) IH+ma g,’4+m,7 IH-m=
b 4.7 5.28 0.18 6.9 6.5 6.6 8.5 3.2 2.8
c 1.3 1.87 0.19 35 3.1 3.2 2.0 0.8 0.8
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yet unknown to us, but the difference between these twaleviation to the strong couplings also; it is necessary to de-
states provides us nice evidence that the decay property ¢érmine these decay constants more precisely.
these two 0 hybrids with the gluon in a different mode is Since the gluon can be in different modes in hybrids, the
different. hybrids with the samdP® but with the gluon in a different
mode are in fact different states. In the case of light quark
V. CONCLUSION AND DISCUSSION hybrids, the two different 0" states have different masses
. I definitely. In the heavy-light hybrids’ case, the masses of
[ Wwe calculate the spectrum of the'0, 0", 1", and  these two different states are found similar in g, —
1"~ heavy-light hybrids with different currents in HQET, |imit, however, the calculation shows that the decay widths
the results from current gqy,G;,T?h,(x) and  for the processes of these two hybridsBD) final states
9097.75G5,T*h,(x) are compatible to those in full QCD are different. The decay width 6f(0* *)—B(D)  is found
theory. The calculation shows that the light freedom into be about 866) MeV, while the decay width of
heavy-light hybrids is not heavy enough to break down the4’(0**)—B(D) is only 112.6) MeV.
1/M expansion and it is suitable to apply HQET to heavy-  The strong couplings and decay widths for the heavy-light
light hybrid systems. hybrids in the processes bf(1~ *)—B(D)m have been cal-
The sum rules for the masses of 1 heavy-light hybrids  culated also. The large difference of the decay widths calcu-
have no platform at all in the calculation of full theory, so the |ated here from those calculated in Riff0] lies on the large
masses of them were given under some assumptions. Thiifference between the decay constants calculated in two dif-
ambiguity of these sum rules has been improved in HQETferent ways.
In the calculation, the leading orderM{ expansion ap-
proximation is used and only the first two terms in OPE of ACKNOWLEDGMENTS
the two-point correlation function between pion and vacuum
are kept, which will bring in some errors. Besides, the devia- This work is supported in part by the National Natural
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