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Reoently muoh interest has been generated around the possible 

existence of fractionally oharged partiales*). 

In what follows we propose two possible experimenta to be 

performed at the Proton Synchrotron; the first before the shut-down 

and the second immediately after, 

I. USING M:. BEAM 

The principle of the method is simultaneous magnetio and eleotro­

statio analysis with high:..veiooity threshold rejeotion to reduoe back­

ground and dE/dx measurements to provide supporting evidence, 

Figure 1 shows.the experimental set-up, The following formulae 

are relevant: · 

bending magnet 
g e ...... -M P 

electrostatic separator 

If we set the magnetio defleotion to aooept momentum P1 for single-oharged 

partiales we have P = qP1.,. Therefore, for charge q we have: 

*) Gell-Mann and Zweig, 

8309/NP/smg 



- 2 -

The image as shown. in Fig. 2 corresponds to 6p::: 0.01. 

2i!. = !Y: x p p 

which has maximum value of 0,39 (dP/P) at rn = v2 qP. 

Henoe, the dispersion 

aooeptance is ap/p ~ 0,002%. 

in the separators for 0,5% momentum 

Limits of cross-section and tim~~ 

-/b ( 11 ) We have 1000 P urst with 6 x 10 circula ting protons wi th 

good image conditions. 

We have observed that outside the P peak in the separator 

curve the background counting ra te is les s tb.a!l j% of the P ra te, 

VIe I~ave not, in fa ct, looked further and it can be tha t tlie tai:Ï: 

decreases more. 

We will porform pulse-hoight analysis on this 3% background 

and.vve expe,ct a factor 10 rejoction in favour of the fractionally 

charged partiales. 

In order to scan mass values from 0.4 Ge V up to 1. 8 Ge V 

(see Fig, 2) we need 40 points, each one with 104 events, Le. 18 hours 

of datà taking. This allows us to dotect an event rate of the order 

of 10-
5 

the antiproton rate, 

Conclu~ 

We will be able to scan a mass range for the fractionally 

charged partiales, which goe rl from 0, 4 Ge V up to 1. 8 Go V in one day, 

with alimit on the cross-section of the arder of 10-32 om2 
•. 'rhe method 

is not limited in the mails value, and, in fact, by reducing the separator 
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voltage we can scan in another 24 hours from 1,8 up to 3.0 GeV masses. 

Clearly the highest possible mass (~ 5. 7 Ge V) compatible with tho PS 

en0rgy can be scanned rlith the sam:e limit for the cross-section, 

Time needed 

One week of PS as main us ers. 

Wo have also studied tho possibility of transforming the 

dis bcam into a 40 GeV/c beam, If tho fractionally charged partiales 

exist Hu should be ablo to observe thom by using a beam transport 

system capable of deflooting these sniall charges at this high apparent 
. - ' ' ' 

mom<enta. 

The modifications· reguirod t'or tho dis beam can be performed 

during tho next shut-down• It is essentially a question of displacing 

a bending magnet and a feVl guadrupo:).es, The characteristics of the dis 

beam will not be destroyed. 

WÜh this ~-0 GeV/c berun ne will perform pulso··hoight analysis 

in scintillation countors. 'The lowor limit foi:- the detoctable cross­

section is going to be given by the muon background. 1\'e are stuàying 

the problem of reducing this source of background by using a highly 

üireetional telescope anü large anticoinciüence counters. In this r~ay 

11.0 can increase our prcvious limit by at lcast two ordcrs of magnitude. 

We propose to make the necessary transformations in the dis 

beam as soon as possible. If this proposal is acccptod, a collaboration 

ni th the CERN··ET!! Group is envisagod. 
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Fig. 1 

Fig. 2 

Fig. 3 
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Shows the· experimental set-up, Tho momentum is determined 

by the beam optics, nith momontum aoceptance 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 cm in diameJGer, 

to record the be am intensity. Counters M1 and M2 are 1 cm 

thiok, 28 cm diruneter counters, which give two independent 

dE/dx measurementso 

Shows the spacial resolution which can be obtained >1ith 

the separator for a momuntum spread of 1% at 2.5 GeV/c. To 

givo an ide a of tho soale, the absoissa is also markod wi th 

the values of the mass of a parti ole 'A' of charge = '/, 

. which vmuld pass through the mas s sli t at three settings 

of tho separator oompensating magnet. 

Shov1s the variation of the velo city of the 'A' as a funotion 

of its mass for fixed values of the nominal beam momontum: 

where P is the nominal beam momentum, m is tho mass, and 

q is the charge of the 'A'. The dotted lines on the 2.5 GeV/o 

ourve show the resolution in mass, whioh corresponds ta the 

rridth of the image at the mass slit, 
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