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Introduction

As crossections drap as £72 a desirable Larget for & 160 Tel' the Eloisatron would
be ic achieve luntinosities ~ 110%cm? feec. To understand the impact of such an
obiective we have compared paremeters for the 3530 and Eloisatron te diferentiate
areas echich mvalve considerable extrapolations [rem curren 1cchnologies from those
which cepresent toere conventiangl scale-ups, Synclootoon vadiation losses per m
lar ihe same guide magnetic beld associaled with such lnminosities would be up br
E? x [ where E is the =nergy and I s the dreulating curcent. This would result in
energy denuitics of ~ 250 Limes the nonunat 55C wlues. The 35 is already limited
by instailed refogeration power and if the cvculating owmreut was to be increased
wonld have 1o use liners at liguid nitrogen temperatuees W intcicept the eadiation
az s proposed for the LHC. This issue wag the subject of hvely discussion a1 the
works op gad is deelt with elsewhers by other awthors. This author believed thas
the radintion could be intercepted Ly coum lemperature catcliers spaced every 13-25
m arcand the oog.

Table 1 prescots the author’s chaice for a censistent sc1 of ataneiers scaled lrom
the 52C current design. To ebiain the requisite lupinosities it assumes similar bunch
spacicg but circulating currents an order of magnitude larger 1han at 1the 55 The
S50 zlrcady wses a bunch spacing a8 gnuall as 3 moand further reduction dees aoc
appear casy. The justification for the choice of bore o the magnets. emitlances and
attainable luminesities ate discussed below. A further section books into whether seis-
mic ground disturbances Mmight cause anacceptable emittance growtlh. The comelusion
of this secuion is that careful use of current dewign poraceices shbuuld be adeguate and
that i is unlikely that exotic vibrativa {eee mounts will e required.
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Clieice of Aperture

Sigoifiant cosls or zavings afe #ssociated with the choice of collider aperture.
Tvpically Lhe machine tuae. v, scales as
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where Eoee 18 The maximuem euergy and Bmay is the mavimum magnetic field.
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Thus the betatron tune of the Eloisatron oorild be expecled to scale From the
current S8C choice of 100 0 armusd 200 and the 3 values by a compartable factor
[ 8

Invariant brightmesses {particles per bunch finvarianl emirtance) ave largely set
al the start of the injector chain though without care degradation ¢an oceur during
the acceleration cvele. We would propose values ~ 3 times norina] at the 55C.
Such values are toutinely achieved and usged at the Tevatron and SP3. The leam
Ireaarr reduced tane shifl paremeter iz divectly propoctienal ta the imvariant brightness
and higher valipes are likely to lead ta umacceptable high tune shilts using currents
13 times greater than [or the £5¢ and ta.k'mg jnke account the adiabatbic da.mping
during acceleration gives comparable actual emittanees (not vormalized emittanees]
at injection inte the 55 and Elsizatroy maie eolliders. Tracking studies made at the
550 show that long term dyvnamic apertures scale as 1he magnetic bore Lo the 1.5
power. Therelore even allowing for lesz safely margine 1than present]y required for Lhe
35C we can expec! magnetic aperiuTes requiremnents comparalle o perhaps slightly
leas than for the S5C of a 4-3 om boce for the naain Elcisatron collider. Therefors
linear costs for the Eluisatron should be comparehle 1o those for the 550,

Beam Beam Limits to Luminosities

The currently projected colliders are twa ring machings with beams crossing al an
angte, This crossing angle 18 reguired ta be guch as to separate long distance crossinga
by the order of 1la. If the angle i5 Low small the effects of loug disvance collisions
becoms prohibitive, if toa large the geometric averlap of the beams is poar and there is
a loss in lumninosity, 100 is an estimate of the expected rradeoff between these faciors.
The author would expect the use of warm bore dipale bends prior to the frst IR quad
tx provide tncreased =eparation of the beams 40 we 30 melee: downstreaws from he
1Fs. If ihis is done the same considerations apply to the beam heam limirations at
the Eloisatron and at the S5C or LIC. On this besis a tutal (for ali [Rs) head-an
eam-beam iune shift around the maching in the neighborbood of 00-X02 seems in
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accor] with Loth current expenience and esiensie compuler medeling oy the $%(
b the author

Effects From Ground Motion

These eflects have been diggussed for the 55C 1a 2 numler of repouts including
the ¢crly work of Fischer and Vortor 1 The author has esvesgated aspects of 1ins
problem v simolatuons

T results oi 1he above worh can be summanzed as follow~ Phsical mos ement
of guidrupoles results m moving both the equilbrium orbit- and cavung moton of
the bram centroids ahout the equbbriwm etbil The motion about the sqwibeoium
orbit will decohers 10 tine and result m filamentation er emitiance growth  Such
moremments are best parameterized in terms of 2 power spectiwm m frequency The
poer Jan spectrm beloa the hetatron elaton frequeney |~ 25000 520 causes ad)
abatic transletions of the eguilibowen ocbies bul mummal eomitance geaw b AL the
betation ficquency [or medolo the retation Breguencs (et ion 3 anduced abowt Ui
eguib ruae orbil causing slocha~ii amttance growth  Higl fioquency coinponent-
of graund matieo aee kesaly s noeted and the sgwer apaania g lalls <baapls a- g
function al frequency s that a1 Ve lequensies tle putal specbium caa be el
ainel low  Howewer 1n the absenre of adequate “polacmg o colteial o ngan o ade
disturbanees resplting for metance oo traffic constuclion o0 cibration Lem com
presscrs can donunate the pover =pacitam a1 hagh frequesnc i Hovever witl can
sucll sources can be controlled

In genecad therefore there are two regens that cen vau-e p vblenes The sl -
twotio 1 of the equibbrium arbi'~ cavang the tomnctcncndaiing beains 1o mee- earl)
ather  Tlue 15 a lew Hez affect aodd wan be controlled T lead Lk to ensuie beoan
ventering  The favored meihod to accomphsh thes e the ju-2lom fued bace wbnh
mats ¢ small curcwlar sweep mohwoin on ene of che bean - bl relateve lumise-ans
1= msured vttt 2 fotuard calonmetnic detector K ihe eamns arc centered (e e
will b= mo modulation of the lwmimeste The badroue debe from e 182 00,
the nerghbaorkood of 100 BY ety aod therefore fu-t Dimoueyt neavurements of tugh
precas on are guite leasihie Ul the bearns a0 off center thewe will be a modulatien
sgnal 81 the sweep frequeney that can be used 1o provde feedback 1 e soiconatoo
betatror coupling cffects caused by the sweep frequency are wnall conpaded 10 4 hoee
produ ed b the beam crosung angle m aswwomuen v h couchietour naton a1
therefure will cause oul tmoimal furiteer degredaton of leam leean: npz- This na-
been conficmed By sinwlation studee- by the authoe

The other region of inerest v the few lundred He reguon FProaded cnfte al soiee
~ources are bept small rareful but conventional support tmolataan < il remos e am

cesidpal PIDb]EmS Oue caveat 15 that 1f the mdmus of the machine should be ver
spbstarually iocreased bo cut the gu]-dﬁ.- field and hence the assaciated 5 gehrotron
vadiatipn probicms 1he damagiog power spectrum components would be moved anto
the 50 100 Hz regaoa aod 1hs could require mere #vete solanon tee ngues

Conclusions

Oner and above the obvions pohitical problems m obtanng funding at a las 2l b
times greater than for the 58C and maintamming the requimite level of enthusiasm of
phv sicwe atrached to such an 2normous enterprise the dificubies appear o e the
conieenirg dumain  The problem of sunchoation 1admion pover was alluded to 1

the introdact o

The wigred heam enargy 15 up by a ool twe lomdeed oo the 550 3heads
at the =5 2n accudenta’ [oss of heam wm the accelvre o would bave rarastiopluc
cotzeyuences  Thus the 53¢ aleeady wall weguie a HIOR eBrownt beam aboct 51 slem
and alnavs protiaed that thes works o shoald work for 1be Eleisatron O cour=e the
vagimeerng of he sorapers protection collmators and beaig dumpd- | .5 cecrawely ot

roit gl

I'he cucreais :equ:lrcd are up bvoan arder aof Ihdgﬂilu':]t' lrur thie asumied beans
Lo hantes e thowe presentls obegtved and coliereat +eta ulies while 2 function
ol peak or avecage crculating currents are also an wnet-¢ bancdiow of heam ~negt
Tan 1 therefore ot a lazge extrapolation of eusting practice

[t reyuired aperoures of the magnets well be compaiable te those fou the S50

Thr tolerances for prevent g emuitance gron th as=oqared w b magnel vibiations
a & more severe for the Elosatron bhut do ool appear 10 cevune enolic technologre-

atwars peovaded full superconductimg guide field are weed

Thur tlns auihor coacludes that a reasenable luminosity goal far the Elowsatron
« imelegd 10 the ranee of 1 J{ kad eroe fae lumenositees up Lo | L5 oo fsec
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Energs [Tey] 100 5
Ciccum [hom| ol 1
Bunch separatwon [l 5 wAne
[Ps 1 s2me
“agnet bore [em] & <
IP to first IR quad [m] 20 6
Chroimatian fip 100 2
Fines | 300 (W 1
Stored encrgu 20
IP losses [euergs | 30
Swnchrotron powerfm S 300
Lummmnositr {Le5] |nom| I 100
Current lell fbunch] "nom; 113
Fupp [r0a] [Rom] 200 4
Ilmttance [le Y cm rad] [nom) 1 !
Crovesinig anglefmucrorad] [wond ] 06
Tiamg 1o, oM i? 2
Bear. sverap [ [noml B <ame
Beam size £, Imictons] inoml 7 L3
Euge iy [momal] L2 3
Sure f1p ymoim] [+ 2
Dhvnanue aperture [o);nem) =i ~aiile










