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Abstract • 

Preliminary results from the DM2 experiment at DCI on the pion form factor 
are presented. Almost 200 events have been selected, 7 times the previous 
world statistics in the time like squared momentum transfer (1.38)2<q2<(2.28)2 
(GeV/c)2. 

The events exhibit a clear interference effect of the p tail with a 
p'U600). 
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1. Detector 

The DM2 detector'*' is a large solid angle magnetic spectrometer operating 
at DCJ, the Orsay colliding ring. In the central part, the charged particles 
sol id angle covered is .87x4 n steradians with a momentum resolution of 
0p/p=.03xp. The particle identification is made by 36 time ot flight counters 
and 36 water Ccreukov counters. The time of flight resolution is 550 ps. 
Single pions and kaons are separated by both methods up to 600 HeV/c. The 
photon detector Ls segmented into 8 octants of 5 (+1 of the coil) radiation 
Lengths each. It has been designed to have a good efficiency and spat Lai 
resolution for detecting low energetic photons. In addition, 120 (15x8) 
scintillation counters give information on the photon energy and provide time 
of flight measurements used for an on-line rejection cf the cosmic rays. 
l'article identification can be done with the nuclear interaction in the y 
detector (A=0.75 nuclear absorption length). 

A total integrated luminosity L=1300 nb-*- has been used for this analysis 
with the energy distribution of Fig. I. L=500 nb"* are still available for 
the final results. 

2. Events selection 

We accept, as candidates, two-prong colinear events with correct source, 
correct time of flight and in time with the bunches. 

The kinematical requirements are on the missing momentum 

Pmissing i 10'* « & 

and on the reconstructed energy in the 2 pion hypothesis 

.92 < —àr < 1.08 
~ /S ~ 

In order to take into -count the radiative tail, the lower bound decreases 
linearly with the missing momentum up to a value of .82 for P missing =^%x/s. 

These cuts allow a complete rejection of the cosmic rays and pp events. 
The K +K" are also rejected below 1.93 GeV at the 997« of confidence level. 

In order to separate the TT+TT~ events from the large background due to 
bhabha and p f u~, we look to the behaviour of the tracks in the y detector. 
The possible topologies of the nuclear interaction in this detector have been 
studied with 2x10^ pions coming from 

H 1 -*• p TT 

The results are summarized in Tab. 1. The retained topologies give a 
nuclear interaction probability of 50%, constant with the energy. This value 
is well reproduced by the Montecarlo simulation. 

Since a shower can simulate a nuclear interaction, the events are asked 
to exhibit one track with a nuclear interaction and the other one without 
any interaction. Finally, the events with the nuclear interaction classified 
as shower are rejected. 

The rest contamination is deeply reduced by those requirements. A 
Montecarlo calculation indicates that we have 

e +e" < 3 events 
u*u" < 5 events 

in our final sample. 
The retained 2(J2 candidates have been eye scanned. A forgotten source 

of contamination, namely the u+p"y channel, has been observed; six events 
of this type have been subtracted. The residual background has been calculated 
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to be less than 3 events. 

At /S = 1.95 GeV the TT +TT " and the JC*"K~ comes to be confused in our 
detector. No further separation having been made, at present the final results 
above 1.95 GeV are the sum for these two channels. 

3. Normalization and efficiency 

in order to reduce the sysLeraatic errors, the normalization is done witli 
the u*u~ events. The electromagnetic interactions with the matter are nearly 
the s rime for muons and pions, then the tracking and trigger efficiency can 
be assumed identical for the two channels. 

i'he measured e+e~-»-u+ij"cross section is in good agreement with QEI). An 
S" *• fit (Fig. 2) to our data gives an experimental efficiency for this channel 
of .43 in front to a Montecarlo calculated value of .42. 

For the e"*"e~-'-n+Ti~ channel the final efficiency is calculated via Montecarlo 
to be 

E = .14 J -02 

where the error is due to the n- identification. Value and error are constant 
with the energy. 

4. Results 

The cross section is calculated from 

u e x e ~ •* TTTTI 
IMTT 

and it is reported in Table 2 and Fig. 3. 
The errors reported in the figure are statistical only: as previously 

seen a systematic error of the order of 157,, constant in the energy range, 
has to be added. 

The electromagnetic pion form factor is simply related to the process 
cross section by 

21.71 B3 

In Fig. 4 we present our data with the previous ones in this energy region. 
The lowest eneigy point agrees very well with the good statistics points of 
Novosibirsk. The further poinds are the first significant measurement of 
iF-tl in this momentum transfer range. 

They disagree with a simple Gounaris-Sakurai and indicate a strong 
interference effect of a p'(1600) with the p tail. 
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NUCLEAR INTERACTION PROBABILITY 

Absorption in the coil or in 
Lhe rirsL planes of tubes 

Nuclear interact ion 
(at least two associated 
tracks in ^-detector) 

Shower-like behaviour 

Large angle scattering 

y-like behaviour 

a 7% 

17 97. 

13 47. 

V) 77. 

50 VL 

TABLE 2 

V S L(rb'M K 
1 

•V i7 (lib) 1 l'.n 

i3?s.e 2 8 . a * 558 21 5.64 1.25 

•425.8 7-,. 16 1583 21 1.02 8.42 

urs.a GO. 00 1237 13 1.35 8.38 

1525.e 32.78 558 3 8.6S 8.38 

1575.a 42. 14 SS6 3 a.Si 8 .3» 
1625.B 87.78 I I5S 7 a. 64 8.24 

1675.8 6>.?7 1868 10 e.M 8.3» 
1725.8 6 1 . M 778 IB 2.31 8.54 

1775.8 183.28 1233 20 1.44 « .32 

1825.B 81.25 042 21 1.97 8.41 

1875.8 so.ai 625 13 1.65 a . 46 

1025.8 7S.51 822 12 t . IB 8.32 

1975.6 «g. sa 454 1 8.16 8 . t 6 

2825.B as.a? 94S 7 » . 5 i 8 .18 

2975.8 BO. 33 825 S » .30 8.18 

2125.8 04.67 706 4 8.31 a. is 
2175.B 181.88 736 18 8 .88 8.2S 
2225.8 57.06 416 4 8.54 8.27 
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