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Recently much interest has been generated around the possible

*
exlstenoe of fraoﬁlonally charged particles ),

In what follows we propose two possible experiments to be
performed at the Proton aynchrotron, the flrsﬁ befqre the shut-down
and the second immedlately afteru ' '

I. USING Ms BEAM

The prlnclple of “the method 15 sxmultaneous magnetic and electro-
statio analysis with h1gh—ve1001ty threshold reaectlon to reduoe baokn

ground and dB/dx measurements to provide supporting evzdence.

Flgure 1 shows the experlmental setu-up° The-follbwing formulas

'are relevant.

. ' 2
bending magnet @M B
electrostatic separator e_~ &, .
s PB

If we set the magnetic deflection to acoept momentum Py for single-charged

.particles we have P =.gPy.. Therefore, for charge ¢ we have:

: ng
ﬁzaa 2.
4" Py + o

*)  Gell-Mann end Zweig.
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Mass resolution

&) Image width . .

The image as shown in Fig. 2 corresponds to AF ~ 0.01.
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which has maximum value of 0,39 (dp/P) at m = V2 gP.

‘ Hane, the dispersion in the separators for 0 5% momentum
acoeptance is d8/8 < 0.002%. R

Limits of cross-section and time needed

~We have 1000 P/%urst (with 6><1O11 clrculatlng protons) with

good 1mage condltlons.

WO ‘have observod that out51de thc P peak in the soparator
curve the backgroun& coun“blnb vate is less than J% of the P rate.
We have not, in fact looked further and 1t can be that the tall

decreases more.

We will perform pulse-~height enalysis on this 3% background
and, we expect a factor 10 rejection in favour of the fractionally

“ch@rged_partioles.‘

In order to scan mass values from 0.4 GeV up tb (" 8 GéV
, .(see Tig. 2) we need. 4O points, each one with 10* events, i.e. 18 hours
of data takzngo This allows us %o detect an event rate of the order

of 10 ‘the antiproton rate.

Conclusion

We will be able to scan a mass range for the fractionally
charged particles, which goes from 0.4 GeV up to 1.8 GeV in one day,
"with & '1limit on the cross-section of the order of 10 - om® . - The method

is not limited in the mass value, and, in fact, by reducing the separator
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voltage we can scan in enother 24 hours from 1,8 up %o 3.0 GeV masses.
(learly the highest possible mass (~ 5.7 GeV) compatible with the PS

energy:can‘be scanned with the same limit for the eross—-seotion.

Time needgd.

One week of PS as main users.

TI. USING THE dis BTAN

We have also studied the ?ossibiliﬁy of transforming the
dys beam into & 40 GoV/c beam, If %ho fractionally charged particles
exist we should be able to observe them by using a beam transport
system capsble of daflegﬁing.ﬁhese sma1; chargés ét this high apparénf

momenta.

The modifications required ?or the d4s beam can be performed
during the next shut-down.. Tt is essentially a question of displacing
a bending maegnet and a few qua@fup@leso The characteristics.of the d4s

beam will not be destroyed.

With this 40 GeV/b Béam'we will peffofm pulée~hcight analysis
in scintillation counters. ;Tﬁé‘lowef limit fd£:%hé”déteotab1e cross~
section is going Lo be given by the muon background. We are studying
the problem of reducing this sourée of background by using a highly
direqtiongl telescope and large_anticoincid@nce counters.‘ ;n this way

- We can increase our previous limit by at least two orders of magnitude.

Lonclusion

e propose to make the necessary transformations in the dis
beam as soon as possible. If this proposal is accepted; a collaboration
with the CERN-BETH Group is envisaged.
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Pilgure captions

Pig. 2

Tig, 3
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Shows the experimental set-up. The momentunm is determined
by the beam optics, with momentum acceptance of 0.5%. D is
a four-metre long ethylene threshold Cerenkov counter to
veto pions, electrons and muons. A and B are two plastic
scintillation counters,5 mm thick and 8 om in diemeter,

to record the beam intensity. Counters My and Mz are 1 cm
thick, 28 cm dilameter counters, which give two independent

dE/dx measurements,

shows the spacial resolution which can be obtained with

the separator for a momentum spresd of 1% at 2.5 GeV/c. To

give an idea of the scale, the abscissa is also marked with

the values of the mass of a particle 'A' of charge = 1/;.,-

which would pass through the masgs slit at three settings

of the separator compensating magnet.

Shows the variation of the velocity of the 'A' as a function
of its mass for fixed values of the nominal beam momentum:
b .

VP2 4 m®/of
where P is the nominal beam momentum, m is the mass, and
g is the charge of the 'A', The dotted lines on the 2.5 GeV/c

curve show the resolution in mass, which corresponds to the

width of the image at the mess slit,
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V&lau‘g o&fﬁ oS azpwnol-mn of mass for nommal beom momenta 0/?
1'0 and 2°5 G«w/c. The dokled Ilimes o He 3.5 Cev /e curve
gwe an estimale of fhe mass resolution, The poiits marked p aad
T are ploffed al He values of_(s coffﬂspondf\hj fo these particles
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and show where H)ey will commeide with Fhe H
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