In: BNL 51443 ISABELLE, Proc. 1981 Sunmer WOrkshoEl Brookhaven; July 20-31, 1981 Vol. 3 (1981).

826

>
oy
@]
O
&3]
-
=
Fry
]
<G
b=
@)
]
B
o

BNL 30241
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1. INTRODUCTION

There have been many suggestions for the expansfon of existing or
planned storage rings to include high energy e-p collfisions. We will not
discuss the physics potential here, but there is a gencral concensus that
a facility with protons colliding with electrons and positrons of selec—‘
tible helicit& would provide great insight into weak interactions, nuclcon

+ - -
structure, etc., In a way not duplicated at e e , pp, nor pp machines,

In this report we will cowmment on some aspects of the additlon of a 10-20

GeV clectron ring to Isabelle.

IT. ASSUMPTIONS
As a model for the electron ring we have used a machine radtus of

360 m and have added straight sections of * 125 m about the e-p inter-
action point for the beam gymnastics needed to rotate the electron polari-
zation from the natural transverse orientation to the desived longltudinal
direction.

We have assumed that Isabelle 1s primarily a p-p colllder whose
prolific physics output will deter long shutdowns. In considering possibl
ep collision points we have avoided the existing large facllity 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 experiments
would be severely limited by the need to dump the Isabelle proton beams.
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Option A would have the most interference between the

| LOCATLON OF THE ELECIRON RING clectron ring and the proton rings during installation and

-~ e v s . p . operations. Option C has less interference, and option B
inere are at 1¢ast Lnide possivild 10Cations 167 €
has the least.

A.  lLocated iun the same tunnel as the pp rings, providing the ‘ o

possibility of cp collisfous at any interactlon reglon. 5. Option C underlines the desirability of moving the second

R e Fardl [PRPR
B. Located In a separvate tunnel outside the maln tunnel, major facility hall, now planned for 10 o'clock, to 12

'clock 1 rave 10 o'
providing ep colllsfons at one interaction reglon only. o'cloc n order to leave 10 o'clock available for ep

The two possible Jocations are the 2 and 4 o'clock arcas physics.
as ghown In Flp. 1.
IV. THE ep INTERSECTION

€. Located in a separate tunnel tangent to the main ring, at

. s ‘n rece - X > . - - er-
two straight sections. The arcs Jolning the two stralght 1t has been recently proposed (BNL Proposal: Electron-proton Inter

cections can be elther within or outside the region actlon Experiment by Y. Che et al., May 1981) that the electron beam

* 5 >rt ane (sce Fig 4). E: &
enclosed by the ISABELLE tunnel. The interaction reglons cross over In vertical plane (sce Fligure 4) Near the ep interaction

are at 4 o'clock and 10 o'clock as shown in Fig. 2. point, a zero-degree crossing angle Is established by means of vertical

Each of these has advantages and disadvantages. We just mention bending magnets. Strong quadrupoles produce the low @ necessary for high

ose that affect the ISABELLE experimental areas design: luminosity. Further away from the intersection point, a spin rotator is

1. Option A allows up to 6 ep interaction reglons and areas, present at each side. They rotate the electrons spin from transverse

option B just one and option C up to two. ‘ as 1t leaves the arc, to longitudinal at the intersection and back to

2. Optlon A constrains the design of ep interaction region transverse upon entering the next arc. The total length is about 250

severely, in particular the straight sections with the meters or 125 meters on each side of the interaction region. The position
s , : - s

polarization rotators must be accommodated within the of the magnets is totally antisymmetric with respect to the intersection

straight section of the ISABELLE tunnel Options B and C region. This means that the electron beam is below the proton beams upon

with the outside arcs do not have this constraint entering the straight 8ection and above it upon leaving it (or above it

3. Option A has an extra beam pipe, containing the stored upon entering and below it upon leaving). The maximum excursions are 1
3. s 4 ‘ .

electron beam, passing through pp interaction reglons meter in the vertlcal and 0.5 m in the horlzontal plane while in the arcs
: am, s .

This is at least a nuisance for the pp detectors. We know the electron beam is at least 0.5 m above or below the proton beams.

of one solution where the electron beam passes through each These are only estimates since the final design of the spin rotators is

pp interactlon diamond Its weam can be within the con- not yet available. The final design should be taken into account in

fines of the pp vacuum pipe at least over the length of a determining the elevation of the proton rings in order to avold later

central detector. Flgure 3 gives a three dimension impres- excavation.

sion of this arrangement.
V. EXPERIMENTAL WALLS FOR e-p COLLISIONS

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

In order to reduce the Interference with the pp rings, the ring totally proposals for ep experiments, in particular the most recently proposed

inside has a radius of 300 m with 200 m straight section. The outside ep detector (Fevml Lab Proposal 659). In all cases the apparatus would

verslon has a radius of % 600 m with 300 m straight sections. fit comfortably in the Isabelle strafght sections and the length of any
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extag oy hali jgq adequag e thouph jr the small mple halj is usced, the

Aﬂ
larper section shoulq pe fn the direct{on of the Protons. The typical Roule %EL‘Q

radius of (e Wparatus jg 3~4 m 50 a deeper floor would bhe required

«

(maybe 5 o below e beam) ¢hay exists in e areas at 2 gpq 4 o'clock,

The ep dctuctors-arc o differeng In this than the pp dentral detectors,
The Polarizay oy ratators aye locatey wlthin the 1SABELLE tunnel, ¢
should he noted that these conslderag fong are indebendent ol actua}

ring:  hag is, Independent of which thiun of

With ¢hig

locat ien of the electron

Secthon 173 Is chosen, I ming we Buggest very strongly (hag

My machine plumhlng and c]octrlnnl conncctlong e kepe well away frong

the bean regton ~~ for example, the existing trenches {p the open area

MmusSt not pe used [or Permanent Connections,
VL. sumiary
The ep option should be kept in mind st all phases in the construction

of ISABELLE .

1. The Second- open area should pe Moved from 12 o'clock to

The fol]owlng Points are immediately obvious:

10 o'clock, b
2. The location of the progen beam should be compatible wicp
the spiy Iotators,
3. For the ep detcctor, the Floor should pe TSm below the

beam,

4. Permanene plumblng and cabling should not be cloge to the

lnLerschiou points,
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Possible Arrungcmcnts for Option p

Figure ).
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Figure 3: A Possible Beam-Pipe Configurazisn
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TOP VIEW

OTHER SIDE ANTISYMMETRIC

The Electron Spin Rotator
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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.



