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Transition Form Factors (TFF)
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Precision of data in most cases not sufficient
to specify btw. model calculations (except !"# TFF)
à upcoming analyses from various experiments
à guidance by theory would be very helpful
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CELLO
CLEO
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Space-Like TFFs (Pseudoscalars)
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Accessible in !"!# in gamma-gamma collisions
(L3, CLEO, BABAR, BELLE, BESIII, BELLE-II, ...)

$% = 4 ( ) ( )* ( sin%( ⁄0 2)
B-factories:    Q2 >  3 ... 4 GeV2

BESIII: Q2 >  0.1 ... 0.3 GeV2

π0

Progress seen by BESIII for π0, also to be expected for h and 3*
Double-tag measurement exsiting from BABAR for 3*, hoping for π0, 3(*) at BESIII 
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Space-Like TFFs (Multi-Body Modes)
§ BESIII analysis of !"!# mode very advanced (first TFF measurement ever)

(full coverage of helicity angle and mass spectrum down to threshold)

§ Ongoing analysis of !$!$ (complementary to BELLE) and !$% (PhD project)
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Space-Like TFFs (Multi-Body Modes)

§ Preliminary (internal) spectra existing for !!", 3π and 4π final states
- BESIII (and also BABAR) working on TFF for f1(1285)
- prioritize analyses according to importance for g-2 HLbL

§ Interplay between TFF measurements and searches for BSM particles
(axions, dark sector particles)

Whitepaper
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Two-Photon Production of Non-Vector States

!"!# → %&' (JPC=1++)
M=3.51 GeV/c2
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§ Search for 123 → * ./0 → * 8"8#
§ Background from )")# → *9:; ./0 → *9:; 8"8# (Phokhara)
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Two-Photon Production of Non-Vector States

)2
2.95 3 3.05 3.1 3.15 3.2 3.25

)2
N

ev
t /

 (2
 M

eV
/c

0

100

200

300

400

500

600 data

Pred. background

MMM�(GeV/c

Point1

Preliminary

)2
2.95 3 3.05 3.1 3.15 3.2 3.25

)2
N

ev
t /

 (2
 M

eV
/c

0

100

200

300

400

500

600

data

Pred. background

MMM�(GeV/c

Point3

Preliminary

)2MMM�(GeV/c
2.95 3 3.05 3.1 3.15 3.2 3.25

)2
N

ev
t /

 (2
 M

eV
/c

0

20

40

60

80

100

120 data

Pred. backgroundPoint4

Preliminary

)2
2.95 3 3.05 3.1 3.15 3.2 3.25

)2
N

ev
t /

 (2
 M

eV
/c

0

20

40

60

80

100

120

140

160
data

Pred. background

MMM�(GeV/c

Point2

Preliminary

Discovery of !"!# → %&' (JPC=1++)  with >5( significance
Gee=0.12+0.13

-0.08 eV and f=205+15.4
-22.4 degree

New approach to spectroscopy / gamma-gamma scattering in !"!# annihilation!
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Timelike TFFs from meson decays at various meson facilities worldwide
(MAMI, COSY, JLAB, BES III, Frascati, BELLE II, CERN-SPS, ...)
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