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e In this talk, we comprehensively investigate (=% 7,n') = y¥* transition using the LFQM
- The n — n' mixing scheme Is analyzed to obtain the optimum values of F, .,




2. Fp,(Q*) for P - y'y (P =n°n,n") Manifestly Covariant Model
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Light-Front Calculation:

(b)

pt+m=(g,, +m) +% Y (@~ —on)

(propagating) (instantaneous)
I(o) = iegegN. f d4k4 ul
(2m)% Ny NNy,

. m
St = leQegl(af(Qz)E HVeIP€e,qq

- Only on-shell valence contributionl (No Instantaneous & No zero-modesl)

[I(a) ]val = 473 fg x(1- x)f dsz.X(x! kJ.) [I(b) ]val(x -»1-x q., ~ _qJ.)

ki)2+mq
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“Manifestly Covariant Result =Light-Front Result”
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Transition form factor Fp, mixing scheme for P - yy* (P =n%1,7)
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= Application to Light-Front Quark Model (LFQM)

Manifestly Covariant Model : LFQM : lI",_ss,_’z(:m', k)= Rss’ Lk Dor(x, k)
_ g _ Mo 5
t dsz_ )
A 1= [ dx [ S5 nCe k)
1—x 2 2
[CJ: PRD91,014018(15) , /m + k% ss,
PRD89,033011(14)] ¢ 1. (kL) « uysv
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Fz7’ (0) from Adler-Bell-Jackiw(ABJ) anomaly (or Chiral anomaly):

1 242

FABJ(0)= EABI0) = - —cosf@ ——sin@
i 2V2n2fy - (©0) 2v/6n2 |fg fo

1 |1 242
FABI 0y = —sin@ +——-cos @
v (O = 5 e [fa fo ]

8=¢—547°

Quadratic(linear) Gell-Mann-Okubo mass formula:
6 =[-10° —23°] ¢ =[447°, 31.7°]

KLOE(K Long Exp.) Collab. [PLB 648, 267(2007)] -
¢ = (41.5 £ 1.6)° from Br(¢ - n'y)/ Br(¢ = ny)

RBC-UKQCD Collab.[PRL 05,241601(2010)] - We shall use

¢ = 37°~42°
¢ = (40.6 + 2.8)° (0 =~ —18°~ —139)




3. Numerical Results (in unit of GeV)

Model mg Ms | Baq Bss

Linear 0.22 | 0.45 0.3659 | 0.4128
CJ: PRD59, 074015(99); PLB460, 461(99)

1) Plon E&M form factor 2) Pion Charge Radius
CJ: PRDOL 014018(1£)L - : LFQM Exp.
L Ameeaaden 0652 | 0.672(8)
= Huber et al. (08) : (ru?)ifz [fm]
3) Decay Constants
B LFQM Exp.
fr [MeV] 130 130.41(23)
fa 1.16f; 1.17fz[1]
1.25fz[2]
fa 1.32f; 1.26f[1]
1.28[2]

" > n > [1]Feldmann Kroll, Stech, PRD58,114006(98)
FLFQM Q%) = FLFQM(Q ) [2] Leutwyler, Nucl. Phys. B (Proc. Suppl.) 64,223(98)




‘ Transverse momentum dependent DA (TMDA) ¥(x, k) :
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Form factor zero for (7% n,n") = yy :

Gy =3 MIERO  Preliminary

Mode Pl | FEL©) | FP0)
- yy 0.242 0.276 | 0.272(3)

n - vyy (for¢ =37°) 0.286 0.232 0.274(5)
(forg =42°) [ (.59 0.202

7 - yy (ford = 37°) | 0.290 0.332 | 0.344(6)
(for¢ =42°) | 314 0.357

:> L‘;%IM(O) prefers ¢p = 35.7°(6 = —199)
I?FLEM(O) prefers ¢ = 40° (8 = —14.7°)
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4. Conclusion

» We investigate (%% n,n’) = yy" transition using both the manifestly covariant
BS model and the standard LFQM:
- Unified correspondence between LFBS model and LFQM :

V2N, 4 Px j‘> way to construct

1-x ’mg + ki our covariant LFQM!
Try to make a unified
description with our LFQM!

- Qur predictions for E, (Q2),(r;2)/2, f, are in good agreement with the data.

- Our prediction for ¢,,,(x) shows a rather broad shape than ¢gs, (x).
Foryy* = (% n,7n’) transitions,
- Our results for QF . ,, .1y, (@2) show scaling behavior for high @ regions.

- Our results for Q?F, (Q?) are consistent with the Belle data rather than the BaBar.

- While our results for @2F,, (¢*) are consistent with the BaBar data for
37° < ¢ < 42°, Q*F,.,(Q?) slightly overestimate the data for 37° < ¢.




