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1. INTRODUCTION 

There have been many suggestions for the expansion of existing or

planned storugc rings to include high energy e-p collisions. We will not 

discuss the physl.cs potential here, but there is a general concensus that 

a facility with protons colliding with electrons and positrons of selec­

tible helidty would provide great insight into weak interactions, nucleon 

structure, etc., ln a _way not duplicated at e
+

e - , pp, nor pp rnachinres.

In thiB report we will conuncnt on some aspects of the o<l<lltion of a J0_:_ 20 

GcV cleclron rin,; to lnahl�lle. 

IL ASSUMPTIONS 

As a model for the electron r1ng we have uoe<l a machine ra<l.lus of 

)60 m and have added straight sections of ± 125 rn about the c-p inter­

act.Lon point for the bcnm gy111nast1cs needed to rotate the electron polart·­

zntlon from the natut·al transverse orientation to thre desired lnnr,ltudlnal 

direction. 

We have assu�ed that Isabelle is primarily a p-p collider whose 

prolific physics output will deter long shutdowns. In consideri.ng possibl, 

ep collision points we have avoided the existing large facility hall at 

8 o'clock, since that will clearly contain a relatively permanent setup, 

and the wide angle hall at six o'clock, since in that area the expedments 

would be severely limlted by the need to dump the Isabelle proton bcams. 

" 
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1,, Opt i.011 A would have the most lntcrfr.rcncc betwc,�n the 

I . ___ 1�2l!''.!J.Q!:l__�:,_i::._.:1_11_1.:.. ELECTIWN _RINC electron rln1: anJ tlw proton rings during installation and 

operations. Option C has less interference, and option ll 

has Lhe lea,H. A. J.ocatc,1 ln lhc same tunnel as the pp rings, providing the 

pos,;lhlilty of ep collisions at any interaction region. 

IL Localed .in a SP\Hlt·atc tunnel outside the ma1n tunnel, 

providln1; ep cnl I Ls Ion:; al one internctJon region only. 

Tiu� two )Hl�•�dlde locnt"ionn arc the 2 nnd '• o'clock arca9 

an ,iho1m In Fir.. l. 

C. l.ocalccl in a scparnte tunnel tangent to the main ring, nt

two straight sections. The arcs Joining the two straight

sections can be either within or outside the region
enclosed by the ISADELl,E tunnel. The interaction regions 

are at 4 o'clock and 10 o'clock as shown in Fig. 2.

Each of these has advantages and disadvantages. We just mention 

ose that affc•ct the ISA!ll':LI .. E experi.mental areas design: 

l. Opt ion A al lows up to 6 ep interaction regions and areas,

option D just one and option C up to two.
2. Opt ion A con st rains the design of ep interaction region 

severely, in particular the straight sections with the 

polarization rotators must be accommodated within the

straight secti.on of the ISAllELLE tunnel. Options B and C

wlth the outside arcs do not have this constraint. 

3. Option A has an extra beam pipe, containing the stored

electron beam, passing through pp interaction regions.

This is at least a nuisan�e for the pp detectors. We know

of one solution where the electron beam passes through each

pp interaction diamond. Its beam can be within the con­

fines of the pp vacuum pipe at least over the length of n

central detector. Figure ) gives a three dimension impres­

sion of this arrangement. 

-- - -----------------------------�--------------------------------

In order to reduce the interference with the pp rings, the ring totally 

inside has a radius of 100 m with 200 m straight section. Tim outside 

version has a radJus of� 600 m with JOO m straight sections. 
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5. Option C underlines thl' desirability of moving the second

mnjor foci lity hall, now planned for 10 o'clock, to 12 

o'clock in order to leave 10 o'clock available for ep 

physics. 

IV. TIIE ep INTERSECT ION

lt has been recently proposed (DNL Proposal: Electron-proton Inter­

action Experiment by Y. Cho ct al. , Nay 1981) that the electron beam 
cross over in vertJcal plaue (see FJi.;ure t,). Near the cp interaction 

point, a zero-degree crossing angle ls established by means of vertical 

bending magnets. Strong quadrupoles produce the low II necessary for high 

luminosity. Further away from the intersection point, a spin rotator is 

present at each side. They rotate the electrons spin from transverse· 

as it leaves the arc, to longitudinal at the intersection and back to 

transverse upon entering the next arc. The total length is about 250 

meters or 125 met�rs on each side of the interaction region. The position 

of the magnets ls totally antisymmetric with respect to the intersection 

region. Tlds means that the electron beam is below the proton beams upon 

entering the strai�1t �ection anti above it upon leaving it (or above it 

upon entering and below it upon leaving). The maximum excursions are l 

meter in the vertical and 0.5 min the horizontal plane while in the arcs 

the electron beam is at least 0.5 m above or below the proton beams. 

These are only estimates since the final design of the spin rotators is 

not yet available.. The final design should be taken into account in 

cletennining the elevation of the proton rings in order to avoid later 

excavation. 

V. EXPERIMENTAL HAI.LS HlR e-e .. COLLISIONS 

In order to estimate the size of the hall we have examined earlier

proposals for ep experiments, in part I.cul ar the mo,it recently proposed 

ep detector (Ferml Lab Proposal 659). In all cases the apparatus would 

fit comfortably in the Isabelle stralght sections and the length of any 
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<'l<lst fn,: h;1f I Is ,1<fc,111at,• thoui:h if the sn,nJl anr.lc h,�ll ls used, the

l.1rgcr section should he 1.n lhe direction of the p1·otons. The typical 

radlu.<; of th,• apparntus is J-4 m so n deeper floor would be requ.!red 

(ru,,yl.., 5 • "" J ,w tho bo�) <h"' ods,, in <h o a ,oa, at 2 •nd < o '<lock, 

The cp dctcc,n,s. m no di{f <<en< in this u,,. tl<o pp Con«.i do<o«on.

The 1•ola1·tzat1 011 rotators are located Within the ISABELLE tunnel. It
:;huu1t1 he noted lhiil these cons1Jerattons are independent of actual 

location of the e.lect1·on rin1;: thnt Is, independent of which option of 

S,•,·<1 on 111 1, "''""''"· WHh this '" ml,nl we ""'""t voiy "'""&ly <loot 

any machfn<' rlunil>lni; and c.lectr.tc.�l connections lrn kept ,.,ell ""''lY fron, 

the beam region -- for example, the existing trenches in the open area 

must not be used for permanent connections. 

VI. SIJMNARY 

The ep option should be kept in mind at all phases in the construction 

of lSA1JELI.E. The following points are immediately obvious: l. l'he second-open ilren should he moved from 12 o'clock to
JO o'clock. 

2. 'J'he loco1t1011 of the proton beam should be compatible With 
the spin rotators.

J. l'or the ep detector, the floor should be :l; 5 m below the 
beam. 

4.. Permanent plumbing and cabling should not l,e close to the
intersection poiuts. 

Research carried out under the auspices of the
United States Department of Energy.
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Figure l: Possible l\rr11ngements for Option B
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DISCLAIMER 
 

This report was prepared as an account of work sponsored by an agency of the United 
States Government. Neither the United States Government nor any agency thereof, nor 

any of their employees, makes any warranty, express or implied, or assumes any legal 

liability or responsibility for the accuracy, completeness, or usefulness of any information, 
apparatus, product, or process disclosed, or represents that its use would not infringe 

privately owned rights. Reference herein to any specific commercial product, process, or 

service by trade name, trademark, manufacturer, or otherwise does not necessarily 
constitute or imply its endorsement, recommendation, or favoring by the United States 

Government or any agency thereof. The views and opinions of authors expressed herein 

do not necessarily state or reflect those of the United States Government or any agency 

thereof. 

 


