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® Warm up YY— TITT: main pieces
® Y¥YFTIT
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First look at Y*Y*—TTTT using dispersion relations

* Look first at YY— TTTT from dispersion relations and identify the
most relevant pieces (goal is doubly virtual case)
e Starting point: Low-energy theorem to build up the Born amplitude
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Warm up YY— TTTT: main pieces

a la Drechsel et al ‘99

* Look first at YY— TTTT from dispersion relations and identify

the most relevant pieces (goal is doubly virtual case)
* Starting point: Low-energy theorem to build up the Born

amplitude

1 — B(s)?
ME?_RN — 27:62 /82(S> 5 q /(9 S q A=X=-XN=0
1 — B(s)? cos(f) —_—  —
A=+1 NN =41
Prt
Pr-
»
2 . 2 3
MPBORN = 9j¢2 Bls) s21n(6’) > q (6 b A=A—XN=2
1 — 6(8) COS<0) — \\\\—'——)
A=+1 - N=-1

Pere Masjuan SFB Workshop: g-2 Quo Vadis? Mainz, 9% April

4



Warm up YY— TTTT: main pieces

a la Drechsel et al ‘99

* Decompose the amplitudes in Partial Vaves
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Warm up YY— TTTT: main pieces

a la Drechsel et al ‘99

* Include rescattering effects (FSI)
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Warm up YY— TTTT: main pieces

a la Drechsel et al ‘99

* Include rescattering effects using Omnes representation
* Only 1T (no KK..., no inelasticities)

* Phase shifts from Pelaez et al.

e Left-hand cut with pion only
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(the right-hand cut is described by Omnes)
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Warm up YY— TTTT: main pieces

a la Drechsel et al ‘99

* Include rescattering effects using Omnes representation
* Only 1T (no KK..., no inelasticities)

* Phase shifts from Pelaez et al.

e Left-hand cut with pion only
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Unitarized partial wave

/ / Omnes (right-hand cut)
{ 2 T BL() Im<95>1<s>}

Fia(s) = 0000 Bia(o) R ()" (0] = S [ S S

\ §
Born (left-hand cut)

Pere Masjuan SFB Workshop: g-2 Quo Vadis? Mainz, 9" April 8




Warm up YY— TTTT: main pieces

a la Drechsel et al ‘99

* Include rescattering effects using Omnes representation
* Only 1T (no KK..., no inelasticities)

* Phase shifts from Pelaez et al.

e Left-hand cut with pion only
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Warm up YY— TTTT: main pieces

a la Drechsel et al ‘99

* Include rescattering effects using Omnes representation
* Only 1T (no KK..., no inelasticities)

* Phase shifts from Pelaez et al.

e Left-hand cut with pion only
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Warm up YY— TTTT: main pieces

a la Drechsel et al ‘99

* Include f,(1270) resonance with a Breit-Wigner representation
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(notice no helicity 0 component)
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Warm up YY— TTTT: main pieces

a la Drechsel et al ‘99

* Born diagrams + gauge invariance

e Rescattering of FS: Omnes representation

* Only 1117 (no KK..., no inelasticities)

e Phase shifts from Pelaez et al.

* Left-hand cut with pion only _ 349
e £,(1270) as Breit-Wigner M
200 |
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100 | ]
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-no helicity=0 component-

D> wave)
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Warm up YY— TTTT: main pieces

o [nb] (Jcosf < 0.6|)
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Improvements:
- KK threshold: better description around | GeV [Pennington et al'08;1 4]
. [Mao et al,’09]
(less dependence on the phase shift) [Garcia-Martin,’10]
- include helicity 0 f, [Hoferichter et al ’| 1]
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Warm up YY— TTTT: main pieces

differential cross section

YY — T
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Flux Factor

10

Y*Y*— TTTT: flux factor
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Y*Y*— TITT: form factor
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Y*Y* = TTTT: amplitudes
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Y*Y— TTTT: main pieces

Q?=0.5GeV?, Q2=0
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Improvements:

- KK threshold: better description around | GeV (less dependence on the phase shift)

- inCIUde he|ICIt)' O f2 [Moussallam ’|3]
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Y*Y*— TTTT: main pieces
Q?=0.5 GeV?, Q32 =0.5GeV”
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New feature: appearance of Mg

Improvements:
- KK threshold: better description around | GeV (less dependence on the phase shift)
- include helicity 0 f,
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Y*Y*— TTTT: main pieces
Q? =05 GeV?, Q32=0.5GeV?
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New feature: appearance of

Improvements:

- KK threshold: better description around | GeV (less dependence on the phase shift)
- include helicity 0 f,
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Y*Y*— TTTT: main pieces
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Y*Y*— TTTT: main pieces
Q?=1GeV?, @Q2=1 GeV?
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New feature: appearance of

Improvements:
- KK threshold: better description around | GeV (less dependence on the phase shift)

- include helicity 0 f,
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Y*Y*— TITT: conclusions

* First glance into Y*Y*—TTTT
* | ongitudinal photon contribution

* Interesting region around and up to Q? =1 GeV?

Improvements:
- KK threshold: better description around | GeV

(less dependence on the phase shift)

- include helicity 0 f;
- Use data at low-energies for subtracting

Thank you!
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Warm up YY = TTTT: subtraction
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