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Errata

Erratum: Heavy-quark symmetry and chiral dynamics
[Phys. Rev. D 46, 1148§1992)]

Tung-Mow Yan, Hai-Yang Cheng, Chi-Yee Cheung, Guey-Lin Lin, Y. C. Lin, and Hoi-Lai Yu
[S0556-282(197)05609-9

PACS numbgs): 11.30.Rd, 11.30.Hv, 14.20.Lq, 14.40.Lb, 99:10.

In Eq. (3.66 a factor of3 should appear in front af, /f ..

Equation(3.68 should reacg1=29f‘/3(0).
The coupling constard, in Egs.(3.72 and(3.73 should ready, = 3.
In Eq. (3.74), what appears ag;=3x0.75 should bey,=3X0.75.
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Erratum: Corrections to chiral dynamics of heavy hadrons: SU3) symmetry breaking
[Phys. Rev. D 49, 58571999 ]

Hai-Yang Cheng, Chi-Yee Cheung, Guey-Lin Lin, Y. C. Lin, Tung-Mow Yan, and Hoi-Lai Yu
[S0556-282(197)05509-4

PACS numbes): 11.30.Rd, 12.39.Hg, 13.25.Ft, 13.40.Hq, 994§.
In Eq. (3.5), what appears ag,= 1g should beg; = 3g.
Figure 6 and Fig. 7 should be interchanged, but figure captions remain the same.

In Eq. (3.26), the parametea; should reachs,.
In Eq. (4.15, the denominator terriv s, should read\/l%c.

In Eq. (4.21), what appears ag,= 3g should beg, = 3g.
In Eq. (4.22), what appears as 0.26 GeV should be 2.6 GeV™.
Equation(4.233 should read

Zy(Ae)=1.40, Zy(E.)= 1.83, Zx(2.)=1.38, Z,(E;)= 156, Z,(Q.)= 1.70.
Equation(4.23b should read

Zi(2—Acm;ba)=1.21.
Equation(4.25 should read

Zi(SETT 3T y)=095, Z,(3*T—3)9)=0.82, Z;(3*°-30y)=1.07, Zy(E*T—E.Ty)=1.44,
Z(EX°—E%y)=1.02, Z,(QF—Q[y)=095 Z{(Z¥"—Aly)=0.99, Zj(E."*—Ely)=1.15.

Equation(4.26 should read
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Sa (35 =3 8ty60)=day (B, M E Y2y;6c)=0.46e GeV Y,
8a,(0%)—0qy;6c) = da;(33*'—32y;6c)=0.72 GeV ?,
8ay(3o" =35 y60) = day(EgM? ) —E 5 %y:6c)=0.20e GeV !,
Say(33*)—Aqy;7c)=—0.31 GeV 1,
Say(EQH? M)~ Eg%y,7c)=—0.6% GeV ?,
Say(Ey VP B Y2y 7a+7b+7¢)=0.15,-0.11e GeV ..
Equations(4.273 and(4.27h should read
(a;—8a))e(35°—30y)=1.06a,—8a]= —1.34 GeV I,
(a;—8a))e(Q* —0y)=0.962,—8a)=—1.2% GeV !,
(a;—8a})e( EL¥°—E.%y)=1.000,—8a;=—1.28 GeV },
and
(ay+16a))er( EL¥ " —E."y)=0.742,+ 16a;=0.0% GeV 1,
(a;+16a)) (25" =37 y)=0.748,+16a;=0.0% GeV 1.
Equation(4.30 is modified to
(3p)e(Se—ALy)=0.822,=0.44 GeV I,
(Q)ei( Bt —ESy)=0.28,=0.1% GeV 1,
(a)e( EL°—E2y)=—0.06a,=—0.0% GeV 1.
As a result, Eq(4.33 should read
I(S;—Aly)=46 keV, T(E.">Ely)=1.3 keV, T'(E.°->E%)=0.04 keV.

Equation(4.34) should read

% |A(D*;+HD;y>|2>pEOI |A(D**—D"*y)|%, pZI ASET =3ty E AT =B y)2
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Erratum: Rigorous QCD analysis of inclusive annihilation and production of heavy quarkonium
[Phys. Rev. D 51, 112%1995]

Geoffrey T. Bodwin, Eric Braaten, and G. Peter Lepage
[S0556-282(97)01909-7

PACS numbgs): 13.25.Gv, 12.38.Bx, 12.39.Hg, 13.40.Hq, 99-46.

In this erratum, we clarify the velocity-scaling rules for ties for Fock state4QQg) that can be reached from the
those nonrelativistic quantum chromodynami®RQCD  dominant Fock state by a spin-flip transition also scale in a
matrix elements whose leading contributions come fromyefinite way withv. The probability for such a Fock state to
|QQg) Fock states that can be reached through a spin-fligontain a dynamical gluon with momentum of ordéu is
transition from the dominant Fock state. A correct aCCOUnt'of Orderv3' just as in the case of a non_spin_ﬂip transition.
ing of these spin-flip Fock states leads to revisions of thgjowever, in the case of a spin-flip transition, this momentum
error estimates in several equations in the paper. In add't'o'?egion dominates because, as we have seen, gluons with

we emphasize that the velocity-scaling rules should be useg tior momenta. on the order bfu2, are suppressed by the
to estimate the probabilities of higher Fock states, rather than ' —

their amplitudes. We also correct some typographical error: mul'ﬂpolf (t-:‘xpa;]nsmn. Thlljs’ if th@Qtpaw n thet domlnantb
Throughout the paper, phrases of the type “amplitude o gfl state has angular-momentum  quantum - numbers
order v™ should be replaced with “probability of order L;, then the Fock statfQQg), with the QQ pair in a

v2".” The reason is that the probability of Qg) Fock co!or-octet state with the same valuequput different total
state is the square of the amplitude integrated over the phas®'n quarrtum numper, has a probab|I|t¥ of ordet _Fpr
space of the particles. Some of the dependence anses example, if the dominant Fock state consists @@ pair in
from the integration over the phase space of the gluon.  a 3S, state, then the Fock sta®Qg) with the QQ pair in

Throughout the paper, one should keep in mind that the color-octet'S, state has a probability of order. If the
velocity expansion may contain odd, as well as even, power§ominant Fock state consists of@Q pair in a 1P, state,
of v. Thus, for examplep? should be replaced with in . i

; L : then the Fock stat® Qg) with the QQ pair in a color-octet

phrases such as “expansion in powersyéf 3 h bability of order?

The following paragraph should be inserted after the para- P, state 1as probability of order. .

In the first paragraph of Sec. Il A, the following two

graph that includes Ed2.6): The above estimates for the . .
probabilities ofIQag) Fock states apply if the spin state of sentences should be inserted just before the last sentence of
— — the paragraph: The matrix element is suppressed’nela-

the QQ pair is the same as in the domindQIQ) Fock state. e 1o the velocity-scaling rules in Table | @, annihilates

If the spin state is different, we must replagé.- v in Eq. and create€) Q pairs in the same color-spin-orbital state as

(2.6) with gB- o to obtain a nonzero matrix element. Using ) .
the velocity-scaling rules of Table |, we again obtain an espPpears in one of the Fock stateQg) that can be Ob.“%"”ed
from the dominant Fock state by a spin-flip transition. In

timate AE~Muv* for the energy shift, implying that the ) _
- such a Fock state, thH@Q pair must be in a color-octet state

robability for a state containing a gluon with mo- >~ _
%entum Zn the |O?d%?>df/lv is P fwvg Hogwever in the With the same orbital-angular-momentum quantum number
QQg : '

derivation of the velocity-scaling rules in Rdfl4], it was L @s in the dominantQQ) state, but with a different total
assumed that dynamical gluons have momenta of ordetPin quantum number. _

Mu. If the gluon has a much smaller momentigrthen the After the first paragraph of Sec. Il A, the fpllowmg new
estimateMZ2v# for the operatorgB in Table | should be paragraph should be inserted: If perturbation th_eor_y re-
replaced withk%2. Using this to estimate the energy shift Mained accurate down to the scalv, then the spin-flip
from a|QQg) Fock state containing a gluon with momen- matrix elements would. pe suppressed by an addmonal. power
tum of orderMu2, we obtain AE~Mu® and PQ@~U4. of v. The reason for this is that the contribution to a spin-flip

Thus, gluons with very low momenta exhibit the suppressior{natr'x element that is suppressed by onfyrelative to the

that is characteristic of the multipole expansion. We COn_velocrty—scahng rules is power ultraviolet divergent. There-

fore, one could carry out a renormalization of the matrix
clude that 4QQg) Fock state that can be reached from theelement in which this contribution is subtracted. The corre-

dominant|QQ) Fock state by a spin-flip transition is domi- gnonding contribution to the decay rate would then reside in
nated by dynamical gluons with momenta of ordév and  the short-distance coefficient of the matrix element that is

that the probability of such a Fock stateRgqs~v°. associated with the dominant Fock stafuch a subtraction

The following paragraph should be added at the end ofs carried out automatically if dimensional regularization is
Sec. IID: The above discussion applies to Fock stategsed to cut off the ultraviolet divergences in the matrix ele-
|QQg) in which theQQ pair has the same total spin quan- ment) Once the subtraction has been made, the leading con-
tum numberS as in the dominantQ Q) state. The probabili- tribution to the spin-flip matrix element comes from the scale
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Mu2. It is subject to the usual multipole suppression andmates should b©(v°TI'). At the end of the paragraph con-

scales as* relative to the velocity-scaling rules. In practice, taining Eq.(4.2), “relative orderv*” should be replaced

one usually makes such subtractions perturbatively. It is nodith “relative orderv®.” _

clear, in the charmonium and bottomonium systems, that " Eas. (6.8, (6.8), (6.9a, and (6.9b), the error esti-

perturbation theory is sufficiently accurate at the séateto ~ Mates should b&(v*0). .

remove thev® contribution completely. Therefore, we as- _ There is a typesetting error in EgS.193 and (3.190.

sume in the error estimates below that the spin-flip matrix he first factor on the right side should R&N./2, just as

elements scale as® relative to the velocity-scaling rules. N EQs.(3.199 and(3.19d. In the subsequent sentence, “or-
In the second paragraph of Sec. Ill A* should be re- derv®” should be replaced with “relative order?.”

placed withv® in the phrase “suppressed by or more.” In In Eq. (5.4), the last color matrix should BE;, . In Eq.

Eq. (3.1), the error estimat®(v*I") should be replaced with (5.5), the coefficient of the second term on the right-hand

O(v°T"). In the third paragraph of Sec. Ill A;* should be side should be 4K2—1), rather than 22— 1).

replaced withv? in the phrase “are of ordar*T" or higher.” In Egs. (A16) and (A25), the running coupling constant
In Egs. (4.19, (4.1b), (4.39, and (4.3b, the error esti- should beay(2M) rather thanag(M).




