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Bruno Touschek (1921, 1978) was an Austrian physicist, initiator
of research on electron-positron colliders. He graduated from the
University of Goéttingen in 1946. He worked at the Max Planck
Institute and at Glasgow. In 1952 he received the position of
researcher at the National Laboratories of the Istituto Nazionale
di Fisica Nucleare in Frascati.
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Baryon Form Factors definition

Space-like region (g° < 0)

J Electromagnetic current (g = p’ — p)
H_ At pl \FH ()~ io""q,
J*= eu(p')* u(p) =eu(p")" Fi (@) + 55, F2@|u(p)

J Dirac and Pauli form factors F; and F; are real

J In the Breit frame

{p—(E,:6/2) {Pq_JO_e[F1+f2MzF2]

p'=(E,qG/2) -
q=(0,9) Jg = etu(p")u(p) [F1 + Fo]

9 2Mu(p’ )y u(p) = T(p’)I(p + P )* + ich¥ qu]u(p) l

Q U(—p)u(P) = E/M 9 uf(—p)u(@) =1
J Sachs form factors & Normalizations
2
GEIE Rt Fi(0)=Qs  Ge(0)=Qs
4M2
Gu=Fi+F» F2(0) = k5 Gm(0) = us -

>
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pQCD asymptotic behavior

Space-like region

© pQCD: as g2 — —oo, asymptotic behaviors
of F1 and F, must follow counting rules

© Quarks exchange gluons to distribute

momentum
Dirac form factor Fy Pauli form factor F,
© Non-spin flip © Spinflip
© Two gluon propagators © Two gluon propagators
¢ R(@)  ~ () ¢ R(d) ~ ()

Sachs form factors Ge and Gu
¢ GE,M(qz)q2 ~ m(—qz)_2

— —

(% Ratio:& ~  constant
GM qz—r—oo

Q5‘,
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Baryon form factors

Time-like region (g% > 0)

© Crossing symmetry:

(B(p)i*1B(p)) — (B(p')B(p)|j*|0)
© Form factors are complex functions of ¢°

Optical theorem

Im(B(p')B(P)j*|0) ~ > _(B(p")B(p)Ij* i*10)

n
are on-shell intermediate states: 2x, 3=, 4, ...

ImF1_2 ;ﬁ 0
for g° > 4M?

Time-like asymptotic behavior

A 2 A 2
(% 2I|m GE,M(q )= 2I|m GE,M(q )
Phragmeén Lindeléf theorem: G ——o° F=aree
If f(z) — aas |z| — oo along a straight line,
and f(z) — b as |z] — oo along another
straight line, and f(z) is regular and bounded in

the angle between, then a = b and f(z) — a C Gey ~ (qz)_2 m
uniformly in this angle. ? q2— 400 6
&
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Cross sections and analyticity

Im[g?
(] Time-like region

Unphysical region Data region
No data ete— BB

TS A3 goimolax

Space-like region

— 2
Sth = 4M7r Sphy = 4M§ Re[q2]

Time-like: had. helicit 1= |Gel
Ime-like: had. helic =
Y=o = |G,.,,|J Ge(4M3) = GM(“M%)J

Elastic scattering

T a5 2
do _ o?E, cos? § ol 1 | e P
—=—" " 2 G2+ (14+2(1—7)tan® 2 |G| —— | T~
dQ "~ 4EZsin® ¢ [ E T( +2(1—7) 2) 7 i anz

Annihilation Coulomb correction

> Anniniiation

N ” 3=F

— = d"_o‘ﬁc‘[j+coszo)|am|2+1sinz@lelz} Q
IZ ‘ g

& E_ 4q2

1
=
o7,




The Coulomb Factor

B

7*
f\[\f\f\ . % pp Coulomb interaction as FSI J

[Sommerfeld, Sakharov, Schwinger, Fadin, Khoze]

B
- . - 2
Distorted wave approximation °
o
C= |"|"Coul(0)|2 ..8 L1
Qo
IS
S 15
®» S-wave: C= 3
)
1.25
®» D-wave: C= k 1
. I D .

No Coulomb factor for boson pairs (P-wave) 2 22 24

v/ g2 (GeV/c)
€8 S
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Baryons?

R. Baldini Ferroli, SP, A. Zallo
and A. Zichichi
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ete~ — pp: the world data sample

g Threshold ‘ ‘ 601 I Are there structures il
= 1500 — value © BaBaR = 20 at2.2and 3 GeVic ? il
% *BESII I i
1 i ° DMz 1B O CLEO -
L ‘ DM 400 B
+ 1000 f+ ®ADONE73 | it 8
Hye |
Y . ﬂﬁ‘ ++ J+ 4 FENICE | CATIma i
20 —
sol []1}th 12 ,
'Y
A f
I ¢¢+ . * 0 i #7+ e o |
0 \ RN R
2 25 3 4

/2 (GeVic) V42 (GeVi/c)




ete” — ppy (ISR)

The incredible threshold value

_ _ 4xa?3C 2M2 wa?BC
o-(e+e = pp) = 3q2 |:|Gllp/l|2 + T;'GEF \/_2_) z,w2 |GP|2 J
q%—2Mp P
o) I T T
S e At threshold
ré:‘ I * f‘“““: o(ete~ — pp) = 0.83 & 0.05 nb
T 0.75 L - I++L | | | ] 4o . .
! = [ ||TIT j ete~ — ppis the only endothermic
f o + ] process that shows this peculiarity
() 1 o
T 05 £ ]'\+
2 +
L 1
025 | 1t ]
i +++
[ +
O L L L L L L L L L
16 18 2 22 2.4
V42 (GeVic) 11



ete™ — pp~y (ISR)
The incredible threshold value

5 pn
= 1 <. At threshold
B m fm“? o(ete~ — pp) = 0.83 +0.05 nb
|T 075 1 = + I'i"IT 1 ete~ — pp is the only endothermic
£ @ ] process that shows this peculiarity
(]
2 3 =
T 05] = +++
B t
I 1l The factor C cancels the phase space
025 | # 7
! +++ ] a3 finite at
ol A I pe= 1_Tzcz{threshokj
16 18 2 22 24
v/ q? (GeV/c) o

d



Proton form factor at q* = 4Mj

LGN I CAENEE NN BA BAR

o(ete” — pp)(dM2) = = |GP(4M?)|? = 0.85 |G"(4M?)|? nb

5
1]

2M2

2 —
|GP(4M2)| = 1

|GP(4M2)| = 0.99 = 0.04(stat) + 0.03(syst)

@12

>
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Proton form factor at q* = 4M?

GP(412)] = 1

At g° = 4M32 protons behave
as pointlike fermions!

“1z



Other charged baryon FF’s
at threshold
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A¢ form factor

15

g 1% ‘ Gl = Gjy = G
2 asf—1] o
: ol |‘ L |
2 \ el | Lot
0zl Ll | W ’ 0'5: ﬂ | ]
BT

525 45 4.75 5 525

5
/2 (GeV/c) /2 (GeV/c)




% The neutral baryons puzzle ?
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Neutral Baryons puzzle (BABAR) RD76, 052006

4 2 n 2M2, 2 o
o(ete— BB%) = ﬂgdfco [ka P+ =2 IGE P P16 -0

R 2
\/CTZ%ZMBO 2M50
No Coulomb correction at hadron level: Cp = 1

o(ete— — AR) (pb) o(ete~ — X930) (pb) o(ete~ — AX9) (pb)

e BABAR ol ]

DM2 ol |
2 '\ SR 0w =301+13pb ot =47423 pb
il o =200-£50 pb o |
100 H '

20 - =

20 9

+ 10 =
" L
0 I T 1 | | Otl, ! *‘YL"L‘_‘_'_Y—‘—1 *
25 3 35 5 3 4 5
V@ (GeV/c) V@ (GeVrc)

For any neutral baryon

Like a remnant of Co o 671

Coulomb interactions
at quark level? as /g% — 2Myo

IG5’ |
M;s0 @16

baryon form factors and dispersion relations



Baryon octet and U-spin

n p
® 1 @
(Y, 5) — (Yu, Us)

€1 7¢
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Baryon octet and U-spin 08123283

n p
® i @

(Y, 5) — (Yu, Us)

U-spin relation: G — GM + 26" = 0

Mo /5 _o=5 — Mr\/Tpx + \/_M,\zo /o =5 = (—0.06 +6.0) x 10~*

@7

>
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P
E

Gy

Dispersive analysis of the ratio B = p,p

Eur. Phys. J. A32, 421
R. Baldini, S. Pacetti and A. Zallo

space-like

time-like  Re(q?)
=

)

@18,
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Space-like Gz /G}, measurements

M PRD50 5491

0 2 4 6 8
—q? (GeV?/c?)




Space-like Gz /G}, measurements

— - FP LFP
< Ge + ang
=15
T Gy = Ff+Ff
> +

i

o . 1 S| R Fz cancellation

Tre -
Q [} j )
)y *s, + + § G‘,;(q ) <1
¢ Z Gi(9?)

b
0.5 PRL88092301 ' -¢-
PRL84 1398 _+_

M PRDS50 5491 + e F/2 4M2 F> enhancement
1 1 1 ?) P 2
% 2 4 ) s B Gg(qz)
- Gu(9?)

—q? (GeV?/c?)

Radiative corrections of << Radiative corrections in
polarization technique J Rosenbluth method J

lzo19ﬁ
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Time-like |GZ/G},| measurements

do wa?3C am3 G2(q?)
= G? |2 |(1+cos? 6)+ —=% sin? 6| R|? R(q?) = H
dcos6  2q? |Gl | ( ) Pl IR (F=ez Gy(9?)

N
(&1

S "+ BaBaR (ISR vy exchange
>~ PRD73, 01200
&; 2 ¢ LEAR (opp — ete™) -
- NPB411, 3
c
- A FENICE+DM2
15t 4 E835 8
u * EPJC46, 421
Scalin
! H‘ | \ J ~~ exchange interferes
W with the Born term
0.5 ]
Asymrﬁetry in
0 L L L n n n | . . .
4 5 6 7 8 9 10 angular distributions
[PLB659, 197]
v/ q? (GeV/c)
€20 5
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~~ exchange from
e e— ppy BABAR data

d d
g (€08 0,0%) — 2 (—cos0,q?)

A(cos 0, ¢%) =

do Py do 5
— 0 ——(—cos @
dﬂ(cos ’q)+d§2( cos 6, g°)

[T I \ﬂ

01 see J. Guttmann poster )

2 2.25 25 2.75 3
v q? (GeV/c) 1

9
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R(g?) in the complex plane

|R(q?)]

Ge, Gy and also R, if Gy has experimental sheet

no zeros, are on the g2

plane with a cut (s = 4M2, c0)

[see e. g.: Eur. Phys. J. C 11, 709 (1999)]

7Im(g?)
. myﬁib
LL e Sth Sphy
Re(q?)
hysical sheet
@22

"
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R(g?) in the complex plane

TIR(GZ)I

experimental sheet

Dispersion relation for the imaginary part (g° < sy,)

" G(z)dz 1 [ ImG(s)ds

G(q%) = o ) =;/ s_(()12
v Sth

7m(3?)
=y )
o o NTLR %}m
Re(¢?)
61170 R

hysical sheet

€22
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R(g?) in the complex plane

|R(g?)

experimental sheet

Dispersion relation for R with subtraction at g2 = 0

R(@) = RO)+ T [~ {mfA(s)ds

™ Js, S(S—q?)

\
PALICE
< gﬁ“‘? \—/,
L g0 #° sy' Sphy
— Re(q?)
atp ° R

hysical sheet

€22,

% October 1, 2009 Time-like baryon form factors and dispersion relations



h
A

R(qg?) space-like | |R(g?)| time-like |
L ! ! T T ]
-

ﬁﬂ 10 -

1+




R(q?)
ImR(s)

R(0)+_/M2 s(s— q"’)
| =

Req?
R(qg?) space-like | |R(g?)| time-like |
L | L AL | LB B ; ; [ ——_—
-
i

1 10 - .

S




R@)—mm+—/‘ L)

w s(s — ¢°)
I =

Req?
R(q?) space-like | |R(q?)| time-like |

T T T T T T T T —
r JLab+MIT-Bates BaABAR+DM2/FENICE+E835

1 10

05
[ DR Approach
—_—1
3 ] —_ Iog2 Q?/Q?
0 — Impr. log? Q%/Q?
K 1 1 —uL -
L1 [ [ [ L . . L ]
-10 -8 -6 -4 -2 0 4 5 6 7 8 910
@ (GeV2/c?) P (GeV2/c?) 3



ImR(s)
R(q)—n(0)+—/ I
. S(s — q?)
I =
Req?
R(qg?) space-like | |R(g?)| time-like |
L .2 . s B L BRI I I Lo a——_—
eI
1+ 10
r eJLab preliminary
V. Punjabi DSPIN-09
Dubna, Russia
05 -
) !ﬁDRApproach
—1
3 ] —Iog2 Q?/Q?
0 — Impr. log? Q%/Q?
K 1 1 —uL -
L1 [ [ [ L . . L ]
-10 -8 -6 -4 -2 0 4 5 6 7 8 910
@ (GeV2/c?) P (GeV2/c?) 3



Asymptotic GE(q?)/G}y(g?) and phase

GE(9?)/Gy(a?)

[
— T

Phragmeén Lindelof

Phase of GE(¢?)/ G}, (a?)

phase limit — zeros

4

10000 BO00 0 S000 10000 0 I A Iy
g2 (GeV3/c?) Vg2 (GeV/c)

pQCD prediction Phase from DR

G2(q?)
—_— —1 2 = —
Gi(g?) g2 >0 a)

so Pr / > In|R(s)lds
Vs —so(s — )
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Instead of Conclusions. ..

Highlights

Coulomb correction for BB

Charged baryons as pointlike fermions
Puzzling cross sections at threshold for neutral baryons

» Time + space-like data for G2/ G}, predict:

» a space-like zero, also from time-like phase
» the space-like limit G£ /G, — —1

Expectations
® Theoretical space-like and time-like interpretations

® New polarized and unpolarized, space and time data:
BESIII, VEPP2000, Belle2, Panda (M. Sudot), SuperB (?)

€25,

% October 151, 2009 Time-like baryon form factors and dispersion relations



BACK-UP SLIDES




BABAR
3,012005

ete”— pN(1440) + pN(1440)

2 3pa3/2p43/2
167’ My MN(1440)

(Mp + My(1440))°

O_Coulomb —

‘ GPN(1440) ‘2 - ‘ GPN(1440) ‘2 % 0.49 nb

> [ A AT 3 1 |

8 BaBar | £ «BnBag |

- preliminary 5 061 i

= ,3: : e Coulomb |

100 s ]

& |

it 0.4 ﬂ» 8
50

0.2 +++ + 4

-+

e,

0 obbt v v v v 1

1 15 2 25 3 815 25 3 35 4

Wor (GeV) v/ q2 (GeV/c)

€27

|GPN(1440)| = 1,04 4+ 0.09
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DR approach: advantages and drawback

Advantages

® DR’s are based on unitarity and analyticity =

® DR'’s relate data from different processes in different energy regions

space-like Im(form factor) or In|form factor|
formfactor |=

over the time-like cut (s, 00)
eB— eB ete— BB + theory

® Normalizations and theoretical constraints can be directly implemented

® Form factors can be computed in the whole g2-complex plane
Drawbacks

& Very long range integration

Even though pQCD provides power rules

Subtracted dispersion relations help in
nobody knows at which energy the form

making the approach as less as possible

factors start to follow these behaviors

dependent on the asymptotic behavior

& No data in the unphysical region

€28,
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Proton magnetic form factor

with unphysical-contribution suppression

Unphysical
region

space-like




Dispersion relations and sum rules

Geshkenbein, loffe, Shifman Yad. Fiz. 20, 128 (1974)

& DR’s connect space and time values of a form factor G(g?)
1 [ ImG(s)ds nodata ©¢¢€ PP
G(q2)=f/ (7)2 ﬂ—::» ,
sy S—Qq Sth Sphy Reg

®» The imaginary part is not experimentally accessible

® There are no data in the unhysical region [si, Spny]

Drawbacks

®» We need to know the asymptotic behavior

J They applied the DR for the imaginary part to the function

In G(2) . / Sphy ,
z f(z) —————  with f<(z)dz 1
#2) = 1(2) ;o= [ P2z <<
ga,) The DR integral contains S
S the modulus |G(s)| 8
£ . . = ® Zeros of G(z) are poles for ¢(z)
3 9 The unhysical region fu
< contribution is suppressed =

€30

>
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Attenuation of the unphysical region

Strategy
In G(z)
Z\/Sp — Z

® f(z), is analytic with the cut (—oo, 0)

® Use the function ¢(z) = f(2)

L
2/+1 Sty — V2
» i(2)=fi(w) Z P,(1 —2w), w \/SZ%+\W

@ This function, with f; (0)=1, minimizes:

/1fL2(W)dW
0

and suppresses the contribution in the unphysical region

K g
20 010203040506070809 1
w

31

v
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Attenuated DR and sum rule

New DR with variable suppressed region [0, Sphy] [G(g?) has no zeros]

\U« 0 Sphy

/0 Im[£(8)] In G(t) Im[f()]In G(t)  _ wwds h Re(q?)
—0oo t\/sthi_ Sth Sv/S — Sth
Space-like Time-like

Convergence relation to test asymptotic power behaviour of Gﬁd

/°° f(s)ln|G(s)|dS

_/0 Im[7(£)] In G(t)dt:/oo () In|G(s)]
oo WEn—1 s SVE—8n

Space-like data + (—t)~"
@32

n is the free parameter
'
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Sum rule: result

(q ) o (q ) (2.27140.36)
lg?|—
[ I [
1e 3
i °mmmmem ©f(s)In|G(s)| ,_ |
dt | . Lk Ll el L
10 '15, ./_oo t/Sin — /s,,hy sVS—sn
T ?
QS 2
S 10 L i
(4*)"3
10 " L(
: ! \ ! J
-20 0 20
g2 (GeV23/c?) €33

>
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Phases from DR: |B5(g?)| and |B5(g?)|

2./7GP + GP
1B5(q?)| = 12O+ Cel 1B5(%)| =

1%+ Ol

|v/TGh — GR|
3

o v v ] 07“\“‘\

2 22 24 2 22 24

V@ (GeVic) V@ (GeVic)

34

9
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Initial State Radiation

d’c
Y(Ey, 6y) dE.do,

= W(E.Y, 07) : 0'e+e——>Xhad(s)

» s = @2, q..Xhag Mmomentum
CM ~ energy
-

» 6, ... CM ~ scattering angle
CM e*e~ energy

Radiator function in Born approximation

a [2—2x+ x? E
WE,O = — —_— B X = i
(E, 0.) ”( 2 )

For 20° < 6., < 160° ISR angular acceptance ~ 17%

€35,
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ISR versus CM scan

Advantages

(MeV)

All energies (g°) at the same time

N
o

Better control on systematics
(e.g. greatly reduced point to point)

Detected ISR => full X,,,q ang. coverage
=

pp energy res.

Drawbacks

d ISR L o energy bin width
& More background: non-ISR events

Ecm = Mys)
Lee = 400 fb—1
oo™ Mmax — 200, 160°

1 L L L L
[o] 25 5 7.5 10

Vs (GeV) J g36.

>
[0}
=
A
£
cos gMax Z
dL  2y/s E
W E(%M Lee/dCOS¢9 W(EA/,GA/) %l

cos H'T””
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2.100--2.200 2.200--2.400 2.400--3.000

4«

f

g
L
0s 1

——

T T
.
L L
-05 0 05 1

do
dcos6p

0 L 0 L
-1 =03 0 035 1 - =05 0

= A | He(cos 6p, g?)

Events/0.2 vs. cos 6p

2
G2(q?) »
+ Hu(cos 6p, ¢%)
G (q?) g

-1

He and Hy, from MC )

Histograms show
contributions from

sin? 6p > 1 + cos? 6

=

T October 15!, 2009

First observation!

IGEl > |Gl

Athigher g, |GE| — |G}
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Parameterization and constraints

The imaginary part of R is parameterized by two series of orthogonal polynomials T;(x)

2% —Spny —Sn
YiCiTi(x) x==_ N g < g% < sy

Sphy — Sth
ImAR(q?) = I(¢°) =
D T:(x' / _ 2Sphy 1 2
Z]'II(X) X = @ g > Sphy

Theoretical conditions on ImR(g?)

Theoretical conditions on R(g?)

® R(4M2) is real = I(4M2) =0
B R(4M3) is real => I(4M2) =0
P R(cc) isreal = I(c0) =0

O Continuity at g% = 4M2
B R(4M2) is real and ReR(4M2) = yp

Experimental conditions on R(g?) and |R(q?)|

® Space-like region (g2 < 0) data for R from TINAF and MIT-Bates
® Time-like region (g* > 4M,2V) data for |R| from FENICE+DM2, BABAR , E835 and LEAR




Asymptotic value and space-like zero EPUAS2, 421

J Real asymptotic values for R BABAR is in agreement with the
scaling law |Ge(q?)| ~ |Gu(q?)|
RBABAR(OO) = —(1 .0 :l: 0.2)[,Lp 2

& Asymptotic behaviour of F,/F;

=‘%‘;°)_1

F;

2
lim 9|22
Fy

2
q2— oo 4MN

‘ =2.0 + 0.2 (BABAR)

Space-like zero : BaBaR
t8ABAR = (—10 1) GeV?/c? I

Phragmen-Lindel6ff theorem

p(q?) — 7 with

q2 —00

R(q?) = |R(q?)|e/"e) ’ . s ° .

v/ q2 (GeV/c)
€39

D
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U-spin prediction for neutrons at threshold

_ 1
o(ete=— nn)=(3,/F\xMr— \ /Tyoz0 Ms ) =05+02nb
= 2 [ L e e B
% [ ete” — nn
g . r FENICE@ADONE
T
o
+
T } ]
0.5 } |

18 2 22 24

€40,
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Polarization formulae in the time-like region

The ratio R(g?) is complex for g% > sy
GR(d?)
Gh(q?)
The polarization depends on the phase p

)
R(?) = mp = |R(q?)|e@)

_ sin(20)|R| sin(p)
DT
_ 2sin(20)|R| cos(p)
Px = — Pe NG
2c0s(9)

Py = Does not depend on Pe

Pz =Pe Does not depend on p

1 +cos?26+ L|R|?sin?6 P
S T T=
p aMy

Pe = electron polarization
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Single Polarization

T 1
05 -
L / 1
- J’

I DR Approach
1/Q

——log? @?/ @?
Impr. log? Q%/Q?
L

-0.5

1 T . 0 A
353 40 353 40 353 0
g2 (GeV3/c?) g2 (GeV3/c?) g2 (GeV3/c?)
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Dispersion relations

© The form factors are analytic on the
@?-plane with a multiple cut (s, =4M2 , o

© Dispersion relation for the imaginary part (g% < 0)

G(@®) = lim L%G(z)dzzl/mlmG(s)ds

R—oo 27l Jcz— G2 s—@g?
Sth

@ Dispersion relation for the logarithm (g2 < 0)
B.V. Geshkenbein, Yad. Fiz. 9 (1969) 1232.

In G(q2) _V Sth — qzlw( In |G(S)‘ds

™ §—G%)\/5— 8m
Experimental inputs Theoretical ingredients
@ Space-like data on the real values of J Analyticity = dispersion relations

FF’s from: e~ B — e~ B and

e~ "B — e~ BT, with polarization
Jd Time-like data on moduli of FF’s @ Asymptotic behavior =

from: ete— — BB super-convergence relations

@ Normalization and threshold values

@ Time-like data on Gg-Gy relative
phase from: ete~ — BB (pol.) €43,
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...anon trivial nucleon structure

Simple models for FF’s
@ Point-like proton (red curve)

Gl=aG) =1

& Counting rule (dashed curve)

p
|GM’E| [e's 1/W:p

o(ete™ — pp)(nb)

g o(ete™ — gﬁ) o< 1/W;g

of * BABAR data

F — point-like proton % Additional factors related to 3
........ |Gy gl o< 1/Wgﬁ ] and non-trivially structured

o S S electric and magnetic FF’s

2 2525 2B N must be included to reproduce

the flat behavior of the data

€44,
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|G2(g?)| and |GF,(g?)| from o5 and DR

o ﬁ(q -qt
*1Gel=16ul |Ger(@P)P = 22500
8L E T3
6 ’+ ] J Usually what is extracted from the
+t 1 cross section o(ete—— pp) is the
4 te' Ty ]
LTt 11t ] effective time-like form factor |G|
4 4 } 4 off
; Y obtained assuming |GZ| = |G}|
) 1 i.e. |R| = Mp
0 1 1 1
2 22 24
v/ q2 (GeV/c)




|G2(g?)| and |GF,(g?)| from o5 and DR

G2 (6] - ¢
S ] 2 —1
* |Ge|=1Gul | 70(9) (. |R(@)]

-|GE|(|H|?‘ILp)’ 471'%2ij 2ﬂp7—
. S
1 1Gul (1Rl#p)

10

J Usually what is extracted from the
cross section o(ete~— pp) is the

sl effective time-like form factor |G|
obtained assuming |GE| = |Gyl
i.e. |R| = pp

J Using our parametrization for R and
‘ ‘ L ‘ the BABAR data on o(ete~«— pp),
2 22 24 |G2| and |Gf;| may be disentangled




