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Tensor Meson Poles: Form Factors and Amplitude
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Tensor Meson Poles: Current Status

For WP25, the two determinations in the purely hadronic region (Hoferichter et al
(2025) and Cappiello et al (2025) ) (Q; < 1.5GeV) were in tension:

Region Dispersive hQCD Regge DSE/BSE
Q> Q 6.2102 6.3(7) 4.8(1) 2.3(1.5)
Mixed AS T 3.8(1.5)

OPE 10.9(0.8)

Effective pole 1.2

Sum 15.9(1.7)  13.5(2.4)  12.8(5)  10.1(3.0)
Q<Q A=hf,a 12.2(4.3) 13.1(1.5) 10.9(1.0)  8.6(2.6)

S = £(1370), 3p(1450)  —0.7(4) —0.8(3)

T=+h,a —2.5(8) 2.9(4)

Other 2.0 8.0(9) 3.2(6) 2.8(6)

Sum 11.0(4.4)  24.0(2.8) 14.1(1.2)  10.6(2.7)
Sum 33.2(4.7) 43.8(5.9) 31.7(1.6)  23.0(7.4)
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Tensor Meson Poles: A Study within RyT

An exploration within RxT could be done. Previous study obtained the optimal param-
eters for describing the radiative decay widths (T — ~v)(Chen, et al. (2023)). Adding
resonances to this procedure would allow us to reproduce SDCs (V+ V')!

Coupling constant Operator Leading Order in 1/N¢ and in the chiral

Gy (Tr7{f},, frav}) | expansion. V+V/
Cryv (T LR, Voo }) yx yx
Cryv (T {fy,, Vau }) RO)
Crwy (T {V5, Vau }) o ) o )
G v,y | PTTTE PRE
Crwv (TP (Ve Vi ) ha

rx 7+

This set of operators generates ]—'IT.
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Tensor Meson Poles: A Study within RyT

A computation within RxT could be done. Previous study obtained the optimal param-
eters for describing the radiative decay widths (T — ~vv)(Chen et al (2023)). Adding
resonances to this procedure would allow us to reproduce SDCs!

Coupling constant Operator Leading Order in 1/N¢ and in the chiral

Gy (TH{f},, frav}) | expansion. V+V/
Gy (T {fy,, Vau }) P P
CT’yV’ ,'<TP(V{&M’ Vau}) R(/)
Crwy (T {V5, Var }) o D) o /
Gyt (v v, | F G N
Crvv (T Ve, Vo)) it

v y*

This set of operators generates ]-'17—.
If we minimally extend our Lagrangian ((T*{V Ry}, V)\RS,/M}», we get .
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Short Distance Constraints

The following SDCs were imposed on .7-'17— In this case, the I'(T — ~7) and the SDCs

and ]-'37— e were fundamental as there is scarce data,

which was successfully reproduced by our

3FeffM3 > . q

lim ]_—T(in sz) R i model (Only F;* SV is relevant for this
Poroo ’ 14Q* data).

1
lim F/(-@,0) ~ —,
Q2 —o00 1 ( ) Q*

1
ok
For ]-'3T, the DV SDC could be imposed in
principle; however, it dominates the low-
energy region because the model is too i;“”s
limited. It could be improved (chiral cor-

FI(—@, -2\®) ~ A e (0,1].

o(=Q2,0)|/F(0, 0)

rections, more resonances, but it requires o001
DV and SV data).

Q?[GeV?]

1The mixed asymptotic behavior could not be reproduced for F; and the single virtual one could not be reproduced
for F3T. The systematic errors were addressed using a rational approximants approach that fulfilled the SDCs.
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We show the plots for F,', as a representative example:
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: normalization

(0,0
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The ]-'3T normalization requires T — y*~*

data. In our attempt to solve this issue,

‘oGevl

we inferred the normalization (given our
knowledge from F'(0,0)) by matching the

ratios (Hoferichter, Stoffer (2020))
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for different scales Q) starting from Qp =
1.5GeV.
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: with and without imposing DV SDC

In the first case, the high-energy behavior dominates the FF at low energies, being worse

for smaller normalizations.

—— hQCD
— RYT

—— hQCD
— RYT

Q% [GeV?]

Q2 [GeV?]

In the second case, the ]-'3T is significantly lower, but without data, we cannot tell which

one is more appropriate.

ri-enon

~—— hQCb
— RYT

~—— hQCD
— RYT

Q% [GeV?]
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Tensor Meson Poles: Results and Comparison x10'!

We compare our results to the ones from the different approaches:

aE—Poles: QM — 725(8), aE—Poles:hQCD _ 4{4;2(4)7

aE—Poles: RxT minimal _ _4.5-:(())1537 a'E—Poles: RxT extended: no SDC _ +4(4),

aE*Poles: RxT extended _ +10(5),

In spite of the absence of data for .7-'3T(O7 0), the presence of this Form Factor produces a
positive sign for the T-pole contributions (as in hQCD) and also makes the data-driven
determination of aELbL compatible with the LQCD result within 1o.
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Non-minimal extension: Toy fit

If we account for all possible operators with derivatives within RxT, we can generate all
5 transition form factors. Although not all SDCs are possible to fulfill with 2 V multiplets
of resonances, if we use a rational approximant based on the low-energy constants of
the RxT model, a toy fit can be done to the single virtual data:
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Non-minimal extension: Toy fit

We can infer information for the normalization of .7-'2T and .7-'57—:

— RYT — R(T

|F2(-Q2,0)|
175(-Q2,0)| .

0%Gev?) B B T olGevy
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Conclusions

= Given the tension between the dispersive (with quark model form factor) and
holographic determinations of alipdes, it is timely to explore them in other

approaches. We used Resonance Chiral Theory.

= Taking into account the operators leading in 1/N¢ and neglecting those with
derivatives, we only get contributions to the F; form factor, with results that
agree closely with the holographic group computation when only this FF is kept,
~ —45(5)x 107 (g +  + £).

= When we extend minimally our Lagrangian, with operators including two
derivatives that only contribute —additionally— to F3, our result switches sign, to
+10(5) x 1071, which exceeds in magnitude the holographic result. This would
bring the phenomenological aﬂ“’L determination closer to the lattice results. We
still have to complete consistently the Lagrangian to draw firm conclusions.

= Preliminary fits were shown, aiming to improve our understanding of these form
factors. For F; the results seem particularly promising.
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Expresions for the TFFs

FF1
9 RV (MY, — 43 q3) — 14V2CTu Ry Mr(ME, — MR, )2
42 Dy, (42)Dm, (93) Dm,, (63) D, (43)
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