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Three-particle WFs for B meson
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4 indﬁvependent_dcongtraigt equations between
P . P and (Py, V4, X4.Yy)

° [I] 2% — 0 with (‘i’v, \IA'JA, XA& }-}A)
exact differential equations to determine
DAs ¢p+(v-2) = (v 2. 2%) 22_.0

Kawamura. Kodaira. Qiao. Tanaka. ’hys. Lett. 13523 {(2001) 111
1 B536 (2002) 3-14]

o [IT] z? £ 0, neglecting (\ilvj ‘I~1A, X~A~, ?A)
differential equations for &*i(’v -z, ,:»:2)

in the “Wandzura-Wilczek approximation®

Kawamura, Kodaira. Qiao. Tanaka. hep-ph /0112174
(to be published in Mod. Phvs, Lett. A)
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® Exact in QCD in the heavy-quark limit
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4 mmdependent equations
—=2 "good” equations without 9o (t)/0=?
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(WW)
qbi (w): solution with I(w) = J(w) = 0

(*Wandzura-Wilczek part™)

° qbgf)(w): induced by the source terms due
to three-particle WFs



WW-part:
Explicit analytic solution:
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For low moments (n = 1, 2)
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e — 1,2 results exactly coincide with the
relations obtained by

® \7/A®=0.36+0.20. A3, /A" = 0.60 + 0.23
(1 >~ 1GeV) by QCD sum rules
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[IT] Constraints from QCD equations of mo-
tion for z° # 0

—

O (v 2. —22) = i dwd’ky e =TREETG (0 k)
= (0. z7.z7). 2= =272 #0
O=(w) = | d’kr @ _(w. k)

~Transverse momentum distribution

® also unknown

® neccssary for computing power corrections and for estimating
the transition form factors for 3 — D. B — T. ete
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e “(w.zp)-representation”

Py(v- 2, —z52) = 1dw e D (w. —z2%)

e “Wandzura-Wilczek approximation™. neglecting
three-particle WFs ¥y, W 4, X, Y,



Analytic solution
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Transverse momentum distribution for WW-part

e kr-dependence is completelv different from con-
ventional models

transverse and longitudinal momenta are strongly
coupled through the combination k3 /[w(2A — w)]

<

| 2 2 ll.' wl ' / k,%_ |
(I)mo(wskT.) = Nw (1—&)) cEp 'LL2W§ _. Lexp _2}‘(2

(wy = 0.3GeV. K = 0.4GeV)

e slow-damping for large transverse separation z7p



Effect of three-particle contributions
Ww

Pi(w, kr) = o4 " (W, kr) + & (w. k)

Ist momaont of kT

k3 4 = idwd?ky k2®(w, k)
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F‘rom results for z% — 0 (egs. (3) and (4))
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S R

AL/A? =0.36 £0.20. A2, /A% = 0.60 +0.23 ()

e three-particle contributions might considerably

broaden the transverse momentum distribution



Summary for the light-cone WFs

QCD factoization approach for exclusive B meson decays
B meson light-cone WFs for m;, — ~
e heavy quark symmetry
e QCD (HQET) equations of motion
[1] exact analytic solution for 2> — 0 (DAs)
e cxplicit analvtic solution for WW-part in terms of A
¢ integral representations for three-particle contributions
Some remarks:
e Both leading twist o. and higher-twist ¢_ receive three-

_ o i ;
particle contributions. Q4 = (;b(i } + Cb(j{;)

® (w")_ by dim= n + 3 local two- and three-particle operators
(W

® O (W) ~ w, (D'(_“.H-}(.;u) ~ const. as w — 0,
e sharp behavior (discontinuity) at w = 2A: “distributions”
[II] exact analytic solution for z? # 0 for WW-part
® kr-dependence of valence Fock WFEs
e explicit solution in terms of A
Some remarks:
e “non-factorization™ of longitudinal and transverse directions
e “slow-damping™ for transverse dircections

. - - . . >
e three-particle contributions for K

All relevant QCD constraints are satisfied!
e building up the B meson light-cone WFs

hroadening

heavy quark symmetry =—

® phenomenological applications (exclusive B decays. . . )
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