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Outline

Pseudoscalar, Vector, Axial Vector Mesons

1. Dalitz Decays
2. Radiative Decays
3. Hadronic Decays



Light Mesons in CLAS
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Space-Like Form Factor e*e >11°
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Time-Like Form Factor m°>e+e-y

Slope is measured with very large errors:

ar = —0.11 =0.03 = 0.08 [2]
ar, = +0.026 £ 0.024 + 0.0048 3]
ar = +0.025 £ 0.014 + 0.026  [4]

[2] H. Fonvieille, N. Bensayah, J. Berthot, P. Bertin, M. Crouau, et al., Phys.Lett. B233, 65 (1989).
[3] F. Farzanpay, P. Gumplinger, A. Stetz, J. Poutissou, I. Blevis, et al., Phys.Lett. B278, 413 (1992).
[4] R. Meijer Drees et al. (SINDRUM-I Collaboration), Phys.Rev. D45, 1439 (1992).



CLAS g12 Data
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Transition Form Factor

KLOE-2 Proposal CLAS g12 Data
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CLAS provides unprecedented statistics for precision
measurement of the TFF slope!

Also Important for LbyL radiative corrections to g-2



CLAS g12 Data
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World Data CLAS g12 Data
| e~ WASA preliminary ] o T
- —— CB/TAPS MAMI-C . 5 ——
- —— NA60 i >
Fit to all points . W 0% =
5 5 |
| . I
M 0o |
WJ’I:J g > e'e’y
== 7 i 2] _
1 _Lf | _f ' 4
**_T_H»Tii lﬁ“ 1
ol -
e by | L e v e e o e b

0 01 02 03 04 05 0 01 02 03 04 05 o




CLAS Preliminary
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First measurement of Dalitz Decay of eta’ from CLAS
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Radiative Decay n,nN =TT 1Ty
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Why is radiative decay interesting?

VVWW\ :
p / P
n/(*)
— Y x
\’\MN\ " v
triangle box

It gives an access to the box anomaly term of Wess-Zumino-Witten Lagrangian !
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CLAS Hadronic decays: g11 Data

1000

800

600

' yp—pntTT®
094 096 098 1 1.02 1.04 1.06
M, (p) [GeV]

200

Q5 06 0.7 08 098 1 14 1.2 1.3
M, (p) [GeV]




x10° i CLAS

L B B IS I I I I I I
E 1600 | o ¢ Mean:0.7835 + 0.0000 GeV
1400 F ﬁ 0:0.0107 = 0.0000 GeV E +  — 0
N s .
@ 1200F vp_op b0 Range:=3.00 - W % v T T
c - YPTpTT T Yield: 17183497 ]
g 1000 - Background: 6423778 .
O sgoof =
600 |- -
: ] Not corrected for acceptance
400:—
200;_ I 1_| T I T T T T I T T T T I T T T T
07305 06 07 08 08 1 14 12 13 14 i
My(p) [GeV] |
0.5
About 17M w’s !
> 0OF
-0.5
V3 310 I
X:5<TW—|——TW—>, Y: —]. -1F




n — 7T+7T_7TO

CLAS

5

0

o

5

-0

-1

)

(

V3
Q

X —

~2M events



+ 0

Dalitz plot projections  — T 'm T

M? = A(l+aY +bY? 4+ cX +dX?)

(Decay Matrix element expansion)
g1l Data

1 2000 ? *****#*44*ﬁjﬁ%++++#+++*+w* 10000 : +*++**+H++*#ﬁﬂﬁ*ﬁﬂ*ﬁ*ﬁﬁﬁw*ﬁ \
10000 ; ﬁwﬂ Hy : ++*M ! ***“ag
. 8000 d N
8 O 0 0 j *W* : Wﬁ
N 6000|—
6000/ N
4000 i 4000 -
2000~ 2000/
ot Lo L1 o1 . T R L
-1 0.5 0 0.5 -1 -0.5 0.5




50000 |
40000
30000 |
20000 |

10000 |

Hadronic decay
N’ =»ann

| Mean:0.958GeV
N1 5:0.005Gev y
f.(1285) E

Range:+3.0 0
Yield: 287145

)

Background: 90218
S_ _
: ,’E: E— 3.2
‘_.,)| R RS U U U NS R b
1 1.2 14 1.6 1.8
Wy(p) [GeV.

18000/

16000

14000

12000

10000

8000

G-Parity violation

| PDG Exp. limit

| Br<1.8x10° B
M=1.021GeV
[ .......070.005GeV
1 1.01 1.02 1.03 1.04 1.05
M, (p) [GeV

CLAS g11 Data (7 times more n’ than in BESIII)

3 times more on tape



1.5

Dalitz plot

n’ =»ann




Dalitz plot projections N =>»nxh

CLAS Preliminary uncorrected
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Number of Events
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Transition Form Factor

World data

NAG6O

Lepton G: A?=2.36=0.21 GeV™?2

<
<
v

1 AS=2.24x0.06=0.02 GeV =

1 A2P=1.68 GeVv™=

Number of Events

-
o
w

-
o
)

10

w=>eted

CLAS g12 Data

L L L B L L BN NI LR LN
= - .
- n—e*en? -
| - .
e e =
- - .
:....I....I....I....I....I....I....I....:
0 0.1 02 03 04 05 06 0.7 0.8

M(e'*e’) [GeV]



10

Summary

We expect to release at least the following results:

. Transition form factor of 7° in the time-like region from Dalitz decay e™e ™ with unprecedented accuracy

. Transition form factor of 7 in the time-like region from Dalitz decay e™e™+ with unprecedented accuracy

. Branching ratio ' — ee™y for the first time

. Measurement of E., distribution in radiative decay n — 77~ with highest statistical accuracy achieved so far

. Measurement of E, distribution in radiative decay ' — nx 7 with highest statistical accuracy achieved so
far

. Transition form factor of w in time-like region from Dalitz decay w — eTe~n with the highest statistical
accuracy up to date

. Dalitz plot analysis of hadronic decay n — 77~ 7" with statistical precision comparable to that obtained at
other facilities

. Dalitz plot analysis of hadronic decay 7' = 7775 with almost an order of magnitude improvement in statistics
compared to the best measurement achieved at BES

. First observation of G-parity violating decay ¢ — 77771

. Search of heavy n's with partial wave analysis in photoproduction reaction v +p — pr¥77n
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