
PHYSICAL REVIEW D 1 APRIL 1996VOLUME 53, NUMBER 7

0556-2
Form factor for the Dalitz decay of KL
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The Dalitz decay of theKL meson is investigated in consistency with the approximateuDI u5 1
2 rule in the

K→pp decays, theKL-KS mass difference, and theKL→gg decay. The form factor for the Dalitz decay is
compared with the existing data fromKL→ge1e2 andgm1m2. It is demonstrated that vector meson poles
can play an important role.

PACS number~s!: 13.40.Gp, 12.40.Vv, 13.25.Es, 13.40.Hq
A recent result on theKL→gg* form factor measured
through the Dalitz decayKL→gm1m2 @1# seems to be no
compatible, in the lower photon-mass region, with the pre
ous ones through the decayKL→ge1e2 @2,3#. The existing
theoretical analyses@4# in which a contribution of the
K* -meson pole is canceled on the photon mass shell se
to favor the latter. In this article, we investigate the fo
factor from another perspective, in which theK* pole sur-
vives even on the photon mass shell, in consistency with
other weak interactions ofK mesons, for example, the ap

proximateuDI u5 1
2 rule in K→pp decays, theKL-KS mass

difference (DmK), and theKL→gg decay.

We have studied the approximateuDI u5 1
2 rule in the

K→pp decays and theKL-KS mass difference (DmK) as
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reviewed briefly below. The amplitude for the
K(p)→p1(k1)p2(k2) decay can be approximated in the
form

M ~K→p1p2!.METC~K→p1p2!1MS~K→p1p2!,
~1!

which can be obtained@5,6# by extrapolatingk2→0 in the
infinite momentum frame~IMF! of the parent particle~i.e.,
p→`). METC andMS are given by

METC~K→p1p2!52
i

A2 f p

^p1u@Vp̄2
,Hw#uK&1~p1↔p2!

~2!

and
MS~K→p1p2!52
i

A2 f p
H(

n
Smp

22mK
2

mn
22mK

2 D ^p1uAp̄2
un&^nuHwuK&1(

l
Smp

22mK
2

ml
22mp

2 D ^p1uHwul &^l uAp̄2
uK&J 1~p1↔p2!,

~3!
e

d

u

whereVp andAp denote the isospin and the correspondin
axial charge, respectively. The isospin SUI(2) symmetry is
always assumed. Thus the amplitude is governed byasymp-
totic matrix elements~matrix elements taken between singl
hadron states with infinite momentum! of the effective weak
HamiltonianHw . METC and ground-state-meson contribu
tion toMS are given by asymptoticground-state-mesonma-
trix elements ofHw ~taken between the ground-state-meso
states with infinite momentum!. It has been shown, from two
different but complemental approaches, i.e., one is based
commutation relations among charges and currents@6,7# and
the other based on more intuitive quark-line arguments@8#
which will be examined again, that the asymptotic groun

state-meson matrix elements satisfy theuDI u5 1
2 rule ~the

asymptoticuDI u5 1
2 rule!. Contributions of excited mesons to

MS are expected to be small since their masses are m
higher thanmK and overlappings of their wave functions
with those of the ground-state$qq̄%0 mesons will be small.

For the K1→p1p0 decay, both ofMETC and MS
$qq̄%0

~ground-state meson contribution toMS) vanish because of
g
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the asymptoticuDI u5 1
2 rule mentioned above. The small

violation of the uDI u5 1
2 rule in theK→pp decays arises

from exotic (qq)(q̄q̄) meson contributions toMS in the
present perspective@8#. The amplitude for theKS→p1p2 is

dominated byMETC1MS
$qq̄%0 and satisfies the approximate

uDI u5 1
2 rule.

TheKL-KS mass difference (DmK) can be written@9# by
a sum of short distance contribution (DmK)short and long
distance contribution (DmK) long. However, in the present
perspective, (DmK)short vanishes@10# as will be reviewed

later. The vanishing (DmK)short and the asymptoticuDI u5 1
2

rule for the ground-state-meson matrix elements ofHw men-
tioned before are compatible with each other@10# as seen
below. Inserting the commutation relation,
@VK0,O4

†#5ODS52 , between̂ K
0u and uK̄0&, we obtain@11#

^K0uODS52uK̄0&5A2^p0uO4uK0&, ~4!

whereODS52 is the operator arising from the so-called box
3731 © 1996 The American Physical Society
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diagram @12# and O4 is the uDI u5 3
2 component ofHw .

Therefore the asymptoticuDI u5 1
2 rule for the ground-state-

meson matrix elements ofHw leads to the vanishing
(DmK)short and vice versa. The long distance contributio
(DmK) long, can be decomposed into a sum of pole and co
tinuum contributions. The latter will be dominated by contr
butions of (pp) intermediate states, (DmK)pp . We here
take @13# (DmK)pp /GKS

50.2260.03, which seems to be
well constrained. Therefore we concentrate on the pole co
tribution which is approximated by@14#

~DmK!pole.H (
Pi

u^KL
0uHwuPi&u2

2mK~mK
22mPi

2 !
2(

Vi

u^KS
0uHwuVi&u2

2mK~mK
22mVi

2 ! J
~5!

in the IMF, wherePi5p0, h, h8, i @a glueball or a glue-rich
meson withJPC5021# andVi5r0, v, f. In this way, the
KL-KS mass difference also can be given by the asympto
ground-state-meson matrix elements ofHw .

Now we study theKL→gg (* ) decay. It is known@12# that
the short distance contribution to theKL→gg decay is too
small. Therefore we need to consider long distance contrib
tions to reproduce the observed rate for this decay. Amo
the possible long distance effects, pole contributions will b
most important since contributions of two and more pio
intermediate states are suppressed due to the approxim
CP invariance and the small phase space volume, resp
tively. However, it has been shown@15#, in a chiral Lagrang-
ian approach, that a sum ofp0, h, andh8 meson pole am-
plitudes with the usualh-h8 mixing ~the mixing angle
uP.220° @16#! is hard to reproduce the observation@16#
G(KL→gg)expt5(7.2660.35)310212 eV. Therefore, one
has to take into account some other contributions. For e
ample, a possible role of the glueball (i) through the quark-
loop ~or the so-called penguin! effects has been considered i
Ref. @17#. ~However, it will be discussed later that thei
contribution will be small in the present perspective.! The
pseudoscalar~PS! meson pole amplitude for theKL→gg
decay given in Ref.@17# will be extrapolated to the off-shell
region (k2Þ0) in the form

AP„KL→gg* ~k2!…5(
Pi

^KLuHwuPi&A~Pi→gg!

~mK
22mPi

2 !~12k2/LP
2 !

, ~6!

wherePi5p0,h,h8, andi, since the observed form factors
for the p0, h, h8→gg* decays are well described in the
form @18# ;(12k2/LP

2 )21 with LP.mr .
Another possible contribution to theKL→gg decay will

be theK* meson pole. However, there have been argume
@19# against theK* pole contribution. The basic ideas o
these arguments were, on general grounds, thatonly the
;FmnVmn type of photon-vector meson coupling should b
allowed because of the gauge invariance and, on the fi
algebra hypothesis, that a sum of theK* -V-g (V5r0, v,
f) transition amplitudes should be canceled by the dire
K* -g coupling. It is true that the;AmVm type of photon-
vector meson coupling by itself violates the gauge invarian
but, if theV interactions are generated by the minimal prin
ciple, or equivalently, if a negative photon mass term is com
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bined with the;AmVm coupling, the gauge invariance can
be all right @20#. Therefore we can get rid of the first prob-
lem. Next, the long distanceK* -V-g coupling cannot be
canceled by the directK* -g since the short distanceK* -g
coupling should vanish in the standard model@21#. There-
fore, in the theory of weak interactions based on the field
algebra, the long distanceK* -V-g also have to vanish. How-
ever, nonleptonic weak Hamiltonian in the theoretical frame
work of the field algebra@19# is given bysymmetricproducts
of left-handedcurrents and its dominant part transforms like

8s of SUf(3) @no uDI u5 3
2 part is included# in contrast with

the standard model in which the effective weak Hamiltonian
is approximately written in the form@22#

Hw.c2O21c1O11~cpOp!1 H.c., ~7!

whereO6 ~andOp) are normal ordered operators. The main
term c2O2 transforms like8a ~not 8s) of SU f(3) and the

coefficient c1 of O1 which is the origin of theuDI u5 3
2

interactions is not very small~and the penguin termOp in-
cludes right-handed components!. The above structure of
Hw in the standard model is very much different from the
weak Hamiltonian embedded within the theoretical frame-
work of the field algebra. Thus the theory of weak interac-
tions based on the field algebra seems to be far from the
standard one. This trouble seems to be caused because the
weak interactions were embedded unreasonably into the
theoretical framework of the field algebra which is one of
low energy effective theories to derive the vector meson
dominance. Therefore the weak interactions and the vector
meson dominance will have to be treated separately for the
present. Since it is known that another theory@23# to derive
the vector meson dominance is possible, we now need not be
constrained by the field algebra even though we use the vec-
tor meson dominance. We can actually write down, in a
gauge invariant form, theKL→gg amplitude involving the
K* -V-g coupling~but not the directK* -g). Its off-shell am-
plitude is given by

AK* „KL→gg* ~k2!…

5(
Vi

(
Vj

A2XVi
XVj

A~K0→K* 0Vi !^K*
0uHwuVj&l561

3H 1

mVi
2 ~mK*

2
2k2!~mVj

2 2k2!
1

1

~mVi
2 2k2!mK*

2 mVj
2 J

~8!

with Vi5r0, v, and f, whereXVi
5emVi

2 / f Vi ( f Vi is the

usual photon-vector meson transition moment! is the photon-
vector meson coupling strength. The subscriptl of the ma-
trix element ^K* 0uHwuVj&l561 denotes the helicity of the
vector meson states which sandwichHw . Then the ampli-
tude for theKL→gg* decay, which is dominated by the pole
contribution as discussed before, can be approximated by

A„KL→gg* ~k2!….AP„KL→gg* ~k2!…

1AK* „KL→gg* ~k2!… ~9!

and then the form factor for theKL→gg* is given by
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f ~k2!5
A„KL→gg* ~k2!…

A~KL→gg!
, ~10!

whereA„KL→gg)5A(KL→gg* (k250)….
Now we evaluate Eq.~9! with Eqs.~6! and~8! in the IMF

because of consistency with the prior investigations of th
K→pp decays andDmK . Then theKL→gg* amplitude
also is governed byasymptoticmatrix elements ofHw . Con-
straints on the asymptotic matrix elements ofHw taken be-
tweenl50 states have already been obtained from two di
ferent approaches@6–8#. We here review the intuitive quark-
line argument@8#. The normal ordered operatorsO6 can be
expanded into a sum of products of~a! two annihilation and
two creation operators,~b! one annihilation and three cre-
ation operators,~c! one creation and three annihilation opera
tors, and~d! four annihilation or four creation operators of
quarks and antiquarks. We associate these products of an
hilation and creation operators with different types of wea
vertices by requiring the usual connectedness of the qua
lines. In this procedure, we have to be careful with the ord
of the quark~s! and antiquark~s!. For ~a!, we utilize the two
annihilation and the two creation operators to annihilate an
create, respectively, the quarks and the antiquarks belong
to the meson statesu$qq̄%& and^$qq̄%u in the asymptotic ma-
trix elements ofO6 . However, in cases~b! and~c! we now
have to add a spectator quark or antiquark to rea
^$qqq̄q̄%uO6u$qq̄%& and^$qq̄%uO6u$qqq̄q̄%&, where the four
quark mesons$qqq̄q̄% are classified into the following four
types @24#: $qqq̄q̄%5@qq#@ q̄q̄# % (qq)(q̄q̄)% $@qq#(q̄q̄)
6(qq)@ q̄q̄#%. ~ ! and@ # denote symmetry and antisymmetry
respectively, under the exchange of flavors between the
The first two components,@qq#@ q̄q̄# and (qq)(q̄q̄), can
haveJP(C)501(1) but the last$@qq#(q̄q̄)6(qq)@ q̄q̄#% have
only JP511.

Noting the antisymmetry property ofK meson wave func-
tion under exchange of quark and antiquark composing
@25#, we obtain, in the IMF,

^$qq̄%0uO1u$qq̄%0&50. ~11!

In the same way,

^@qq#@ q̄q̄#uO1u$qq̄%0&50 ~12!

and

^~qq!~ q̄q̄!uO2u$qq̄%0&50 ~13!

can also be obtained@8#. These are quite reasonable from th
symmetry property of the wave functions of the@qq#@ q̄q̄#
and (qq)(q̄q̄) mesons under the exchange of the flavors o
quarks and antiquarks. The penguin term always satisfies

uDI u5 1
2 rule. Therefore Eq.~11! implies that the asymptotic

ground-state-meson matrix elements ofHw satisfy the

uDI u5 1
2 rule. Nonvanishinĝ (qq)(q̄q̄)uO1u$qq̄%0& can give

the natural origin of the small violation of theuDI u5 1
2 rule

in theK→pp decays. The same procedure as the above
obtain Eq.~11! leads us tô p0uO4uK0&50, whereO4 is a

component ofO1 and provides theuDI u5 3
2 part ofHw , and

also ^K0uODS52uK̄0&50. Therefore the asymptoticuDI u5 1
2
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rule for the ground-state-meson matrix elements ofHw and
the vanishing short distance contribution in theKL-KS mass
difference are compatible with each other in the present pe
spective as discussed earlier. We extended the same qua
line argument to asymptotic matrix elements of charm
changing Hamiltonians and reproduced well a large violation

of charm counterparts of theuDI u5 1
2 rule, a long-standing

puzzle,G(D0→K1K2)/G(D0→p1p2);3, etc., in consis-
tency with the other charm meson decays@26#. In these ar-
guments, only thel50 matrix elements ofHw take part. We
here present the results on the asymptotic matrix elements
Hw between two pseudoscalar~PS! meson states@10#,

^p1uHwuK1&52A2^p0uHwuK0&5~11r p
~0!!H ~PS!,

~14!

A2^h0uHwuK0&52~12r p
~0!!H ~PS!,

~15!
^hsuHwuK0&5r P

~0!H ~PS!,

^g0uHwuK0&5r p
~0!Hg

~PS!, ~16!

whereh0 , hs , andg0 are (uū1dd̄)/A2, (ss̄) and glueball
components withJPC5021, respectively. They mix to real-
ize the physicalh, h8, andi. In this paper, we consider the
usualh-h8 mixing with the mixing angleuP.220° @16#
(i is treated approximately as a glueball!. r p

(0) denotes the
unknown fractional contribution of the penguin~or the quark
loop! diagrams relative to those of thec2O2 in these asymp-
totic matrix elements taken between the helicityl50 states.
H (PS) andHg

(PS) provide the normalizations of theseasymp-
toticmatrix elements taken between the PS meson states a
betweeng0 and K0 meson states, respectively. The matrix
elements ofHw including vector meson state~s!, ^VuHwuK&
and^VuHwuK* &l50,61 , also can be parametrized in the same
way. The asymptotic matrix elements taken between helicity
l50 states,^PuHwuK& and ^VuHwuK&, can be related to
each other, for example, as

^r0uHwuK0&56^p0uHwuK0&, etc., ~17!

by using algebraic calculations@6,7#. We take the positive
sign as in our previous papers@6–8,10,26#.

The size of PS meson matrix elements ofHw will be
estimated later by using our hard pion amplitude for the
KS→p1p2 decay and the observed value of
G(KS→p1p2). However, we do not know how to estimate
reliably the size of matrix elements ofHw taken between
l561 vector meson states.~We could use the factorization
prescription to estimate it as Bergstro¨m et al. @4# did. How-
ever, we wonder if the prescription is reliable sinceHw is not
a simple product of currents but normal ordered operator an
its matrix elements cannot easily be factorized.! Therefore,
we here parametrize the relative size between these matr
elements withl561 andl50 by

^r0uHwuK* 0&l5615a^p0uHwuK0&, ~18!

wherea is a parameter introduced. The following helicity
argument suggestsa.1 ~contrary to the factorization by
Bergström et al. @4#! andr p

(0).ucp /c2u. The operatorsO6 in
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Eq. ~7! are of normal ordered products of left-handed~LH!
currents and the penguin operator,Op , includes right-handed
~RH! components. Now we consider Lorentz invariant m
trix elements ofHw . In the center of mass system ofK or
K* , the helicity of a pair of light quark and antiquark pro
duced through LH currents will be dominated byl561 at
short distance. ThereforêPuO2uK& might be reduced~the
so-called helicity suppression! relatively to
^VuO2uK* &l561 and ^PuOpuK& if short distance physics
survives in these ground-state-meson matrix elements
Hw . Because of its small coefficient~and the possible helic-
ity suppression!, we here neglect the penguin contribution
^VuHwuK* &l561 . Even though we take this approximation
^ruHwuK* &l561 still satisfy the same selection rule a
^puHwuK&.

To compare our result on theKL→gg* with experiments,
we estimate values of parameters involved in the amplitu
We, first, estimate the size of^puHwuK&. Neglecting small
contributions of excited-state-meson poles and substitut
the constraints on the asymptotic ground-state-meson ma
elements ofHw , Eqs. ~14! and ~17!, into Eq. ~1! with
Eqs. ~2! and ~3!, we obtain A(KS→p1p2)
.( f p)

21^p1uHwuK1&31.2eid0, where d0 ~.60°! is the
I50pp phase shift at mK , and therefore @10#
u^KLuHwup0&u.1.931027mK

2 from the observed decay rat
@16#, G(KS→p1p2)expt.0.7731010 sec21.

The values of photon-vector meson couplings,Xr ,Xv ,
and Xf , which are involved in the amplitude for the
KL→gg decay can be estimated from the observed cr
sections for the photoproductions ofr0, v, andf mesons;
Xr50.03360.003 GeV2, Xv50.01160.001 GeV2, and
Xf520.01860.004 GeV2 on the photon mass shell@27#.
The sizes of the amplitudes,A(p0→gg), A(h→gg),
A(h8→gg), and A(i→gg), are estimated from the ob
served decay rates@16#, G(p0→gg)expt57.760.6 eV,
G(h→gg)expt50.4660.04 keV, G(h8→gg)expt54.26
60.19 keV, andG(i→gg)expt,1.2 keV. We determine the
relative signs among these amplitudes by using the qu
model. Then we obtainA(p0→gg).3.531025 ~MeV!21,

A~h→gg!/A~p0→gg!.0.94,

A~h8→gg!/A~p0→gg!.1.24,

and

A~i→gg!/A~p0→gg!,0.36.

Even though we use the upper limit as the value of the l
ratio, our result on theKL→gg is not very sensitive to it as
will be seen later. The couplingA(K0→K* 0r0) is estimated
to be A(K0→K* 0r0).20.86 ~GeV! 21 from the above
value ofA(p0→gg) by assuming the vector meson dom
nance and the asymptotic SUf(3) symmetry @28# ~or the
nonet symmetry!. The estimated value ofA(K0→K* 0r0)
reproduces wellG(K* 0→K0g)expt. Because of the negative
sign of A(K0→K* 0r0) opposite toA(p0→vr0), the K*
pole amplitude,AK* (KL→gg* ), interferes destructively
with the PS meson pole amplitude,AP(KL→gg* ).

Substituting the parametrization of asymptotic groun
state-meson matrix elements ofHw , Eqs.~14!–~16!, and the
a-

-

of

to
,
s

de.

ing
trix

e

oss

-

ark

ast

i-

d-

similar ones for the asymptotic matrix elements,
^r0(v,f)uHwuK0&, into Eq. ~5!, we can express
(DmK)pole/GKS

as a function ofr p
(0) and r g5Hg

(PS)/H (PS),

whereGKS
is the total decay rate ofKS . We restrict the value

of r g to be ur gu,1 since the overlapping of the wave func-
tions between the glueball andK meson is expected to be
smaller than that between two ordinary PS mesons. Then th
contribution of the glueball (i) will be much smaller than
those ofp0, h, andh8 because of the high mass ofi.

By using the constraints on the asymptotic matrix ele-
ments ofHw , Eqs. ~14!–~16!, and similar ones including
vector meson states, the parametrization, Eq.~18!, and the
values of u^p0uHwuK0&u, XV’s and A(P→gg)’s estimated
above, the amplitude,A(KL→gg), and the form factor,
f (x), for the KL→gg* can be given as functions ofr p

(0) ,
r g , anda. Before our result onG(KL→gg) is compared
with the observation, theKL-KS mass difference,DmK , is
fitted to the measured value. In the present perspective
DmK /GKS

is approximately given by a sum of

(DmK)pole/GKS
and (DmK)pp /GKS

as discussed earlier,

where the former has been given as a function ofr p
(0) and

r g before and the latter has been constrained as
(DmK)pp /GKS

50.2260.03 in Ref. @13#. Our result is not

very sensitive tor g as expected. Therefore we neglect thei
contribution toDmK . Then, for r p

(0).0.31, ourDmK /GKS
reproduces well the observed value@16#, (DmK /GKS

)expt
50.47660.002. Next, we compare our result on
G(KL→gg) with the experimental data cited before. Our
result is again not very sensitive tor g as long asur gu,1 as
discussed before. It implies that the glueball contribution to
this decay is not very important in contrast with Ref.@17#.
Therefore we neglect the glueball contribution. Then, for two
sets of values ofr p

(0) anda, i.e., ~i! for 0.30,r p
(0),0.32 and

3.4,a,3.5, and ~ii ! for 0.29,r p
(0),0.32 and

1.3,a,1.4, we can reproduce (DmK /GKS
)expt and

G(KL→gg)expt, simultaneously. The allowed values ofr p
(0)

around 0.3 are much larger than that ofucp /c2u expected in
the perturbation theory@22# and imply that the penguin con-
tribution is important, although still not dominant, in the as-
ymptotic ground-state-meson matrix elements ofHw . The
allowed values ofa larger than unity seems to be a remnant
of the short distance physics as suggested before. The abov
~i! and ~ii ! lead to uAK* (KL→gg)u.uAP(KL→gg)u and
uAK* (KL→gg)u,uAP(KL→gg)u, respectively. If theK*
pole contribution toKL→gg were neglected, its observed
rate could not be reproduced for reasonable values ofr p

(0)

and r g . The calculated values of the form factor~i! for
r p
(0)50.31 anda53.42 and~ii ! for r p

(0)50.31 anda51.34
are compared with the experimental data in Fig. 1. The data
from theKL→ge1e2 at BNL @2# and at CERN@3# are con-
sistent with each other. However, they are not compatible
with the new data from theKL→gm1m2 at Fermilab@1# in
lowerx region. The existing theoretical analyses@4# in which
the K* -meson pole contribution is canceled on the photon
mass shell favor the former data. Therefore their predictions
on the ratio, Rge1e25G(KL→ge1e2)/G(KL→gg), are
compatible with the experiments@2,3#, (Re1e2g)expt
.1.631022, while their values of the ratio,Rgm1m2
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5G(KL→gm1m2)/G(KL→gg), are much larger than the
recent measurement @1#, (Rm1m2g)expt5(5.6660.59)
31024. ~For example, the prediction by Ko@4# is higher by
about 3s than the observation@1#.! However, our results on
the form factor are between the data from theKL→ge1e2

and theKL→gm1m2 in the 0.2,x,0.4 region and consis-
tent with the data at higherx within the large errors. Our
calculated value of the ratio,Rm1m2g.5.531024, in case
~ii ! reproduces well the measured one while the same ratio
case~i! (.6.731024) may be a little too large. Our values
Rge1e2.5.131023 in case~i! and.4.931023 in case~ii !,

FIG. 1. The square of the form factorf (x)2 for KL→gg* with
x5k2/mK

2 . The solid curves are the calculatedf (x)2 with
LP50.72 GeV,~i! for r p

(0)50.31, r g50, anda53.42 and~ii ! for
r p
(0)50.31, r g50, anda51.42, respectively. The data points~the
solid circles, the diamonds, and the squares! are taken from Refs.
@2,3,1#, respectively.
in
,

are about13 of the measured one since our results on the form
factor are less than the measurements at lowerx.

In summary, we have investigated the Dalitz decays of
KL from an entirely new perspective in which the main term,
c2O2 , of Hw does produce theuDI u5

1
2 rule for theasymp-

totic ground-state-meson matrix elements ofHw and conse-
quently the amplitudes for theK→pp decays satisfy the
approximateuDI u5 1

2 rule. From the same perspective, the
KL-KSmass difference and the rate for theKL→gg decay in
which theK* -meson pole is included in contrast with the
other theoretical analyses@4# have been calculated. Their ob-
served values have been reproduced simultaneously by two
sets of values of included parameters which imply that the
penguin contribution is important, although still not domi-
nant, in asymptotic ground-state-meson matrix elements of
Hw and that the helicity61 matrix elements are larger than
the corresponding ones with the helicity zero. Therefore, in
nonleptonic weak interactions ofK mesons, long distance
hadron physics is important although short distance physics
still survives in the asymptotic matrix elements ofHw taken
between ground-state-meson states. The same values of the
parameters provide two different results on the form factor
for the Dalitz decay. The experimental data from the
KL→ge1e2 @2,3# and from theKL→gm1m2 @1# are still
not compatible with each other in the lowerx region al-
though they are consistent with each other within the large
errors at higherx. The existing theoretical analyses@4# in
which theK* meson pole contribution is canceled on the
photon mass shell favor the former data. However, our re-
sults on the form factor are between two different data in the
lower x region while they are consistent with the data within
large errors at higherx. Consequently, our results on the
ratio,G(KL→ge1e2)/G(KL→gg), are; 1

3 of the observed
one while one of our solutions reproduces well the observed
value of G(KL→gm1m2)/G(KL→gg). To determine the
form factor for the Dalitz decay ofKL , more measurements
and theoretical investigations will be needed.
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