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Studio dei fattori di forma e risultati di Fenice

Esperimento Fenice:
* Dati presi tra il 1990 ed il 1993

» Adone singolo bunch: <L>= 5x 10¥ em?s! ; L = 10 cm™ s
* In totale integrata L. = 480 nb"'!

» Dati presi alle energie (Vs in GeV):

- 1.82 -1.84-1.86-1.88 studio fondo sottosoglia + multiadronica 35 nb!
> 1.90 - 1.92 - 2.0 — 2.1 — 2.44 studio fattori di forma time-like + multiadronica 365 nb-!
-2 3.1 decadimenti J/psi 80 nb"!

- Apparato: scintillatori + tubi a streamer + RPC (veto cosmico):
Nucl. Instr. And Meth. A337 (1993) 34,
- No campo magnetico
—> Copertura angolare 76% di 4x
- Rivelazione di stati finali neutrone - antineutrone
- Efficienza per annichilazione di antineutroni: tra il 20% ed il 27%
> Efficienza per neutroni: tra il 10% ed il 20%
> <> Esperimento di “singola™ con problemi di fondo (cosmici / fondi macchina)



Fattore di Forma del Protone

L(ab™) NNy

E

34.2+2.0
79.6+4.8

93.9+5.6
99.9+ 6.0
57.1+3.4

7+3
16.0£4.5
18.0+4.7
28.0+5.3
7.0+2.6

0.21+0.07
0.21+0.02
0.31+0.03
0.45+0.03
0.44+0.03

0.8
0.7 - ® Fenice expt.
06 | o Other expts.

ng

- % %
0.3 :-
: ﬂ?{,

02 |

0.1 F

i i
3.5

o
B =




= b)

ua SE8 swenr S1I:I 9

e 200 ewvent SIIrg

Figure 11: Example of candidate n7 event as shown by the FENICE event display. (a)
R — ¢ view orthogonal to the beams, and (b) R — Z view.
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Ratio between neutron and proton
form factors
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Data obtained by one experiment only

(FENICE at ADONE , , ~ 80 events).
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Assumes Gz=G,, for both proton and neutron.
High-statistics measurement needed:
- to separate electric and magnetic form factors

- to measure their relative phase
to get Dirac and Pauli {f.
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E687 mw'n~ diffractive photoproduction
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E687 2" 2m diffractive photoproduction

Fit amplitudes :

s

p(1450),p(1700)
e
(x2 =467/274) A [T50_
wa M@ 2500

The fit doesn' t
account for all
observed
structures
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FNAL/E&31 ( PRELIMINARY)

2w DIFFRACTIVE PROTOPROD.
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E687 31t 3t Mass Distribution

1" Incoherent part
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DIFFRACTIVE PHOTOPR.
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Expected yield without interference




r ee—3n"3n+y

(BaBar 80ft ') -
M=1900+10 MevV . 'ﬁ-""

I' = 32+5MeV

Preliminary

Structure has been observed by DM2 and FOCUS - no explanation!

Dec. 12th E.Solodov for the ISR group 35



Why a destructive interference

* A narrow resonance V,, weakly coupled to e*e- and to the hadron
final state via mixing with a nearby broad vector meson V;, has to
be seen as a destructive interference (P.J.Franzini and F.J.
Gilman, Phys. Rev.D32,237,1985) .
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* This amplitude has a dip at the V mass pole.
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PR.L. 34 (1885) 8¢4

PG (Decay mode) , of decay Partial width (MeV)
x7 = (1900) o (mAl)p 450
: (wA)p 100
(wH)p 150
»it~ (1900) 2= (wB)p 500
z7* = (2100) 2+~ [KK*(1420) +cc.]p 250
(KQ;+c.c)p 200
xi * (1900) 1== (wB)sp 100,30
' (mD)sp 30,20
yi ¥ (1900) () (wA1)sp 100,70
(w7 (1300)], 100
(KQ;+cc.)s ~ 100
z|"" (Zlﬂﬂ) {EQ]_+G.C.}§ 80
(KQz+c.c.)s 250
[KK(1400) +c.c.]p 30
x¢"~ (1960) 0++ (mAy)p 800
(wH)p 100
[#7(1300) ] 900
yo = (1900) 0 (wB), 250
zt~ (2100) 0*= (KQ\+ce)p 800
(KQ;‘i‘ﬁ.ﬂJf 50
[KK (1400) +c.c.)s 800




o(e*e’—mh) (nb)

IG®)|

100

90

70
60
50

30
20
10

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

Resonant Structures

=
b=

lll'er|1T'|'

® FENICE

(a)

@ world overage

(FENICE excluded)

g i
i
[
i
'
4
i
b
il
H
i
LH
|
i
E
;
§
{
I
i

S I NI [T

pE —>ea'e”

(b)

#* PS 170 (LEAR)
¥ ELPAR (PS CERN)

e‘e-'—-}pp_

® FENICE (ADONE)
¢ BB (ADONE)

O DMm1 (DCI)
A DMm2 (DCI)

I i i I -

|

3.5

375 4
s (GeV?)

425 45

i | ‘ ] i i
4.75

5



)

main background: puy, nr(p)y. KK()y

tight cuts keep background at the <3% level

B(jiy->p*p) = 0.0028 £ 0.0005
PDG2002 -- 0.00214 £+ 0.00010

BAD in preparation (S. Serednyakov)

Dec. 12th

ppY

topology: 2 charged tracks, 2 proton ID, No y ID + 1C fit in pp hyp.

e+e——p pbar cross section, nb

O BoBur ISR dota
% ® World e+~ date

Total cross section, nb
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p pbar mass, GeV

Proton el.magn. formfactor, FF
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E.Solodov for the ISR group 21
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