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The SSC CDR hlah-lum.lnoslty insertion deslsn bu been examined In 
order to determine the relations between maximum qu&clrupole sr&client, 
lenith of free apace around the JP, and minimum fJ* valu.e. The conclualona 
are &hat with the preseiit quadrupole aradlent limit of 230 T /m, I* can not 
be decreued without a:i accompanlng increase or ~. even with a decrease ln 
L*. Curves of maximum luminosity and minimum. fl* vs. L'" are given for 
different maximum sradlenta. 

The CDR high-lumlnoelty lnaerlion wu c!eslgned to have the following conatrainta: 

{J* = O.Sm, L* .. ± 20m 

anc! a maximum quadrupole ar&cl1ent of230 T/m. The bat dutsn wu optimised to have 

'· ,., ,, and to have both values be as amall u poasible!
1
"' The quadrupole lensthl wen 

ad.justed ao u to run the Insertion magnets on u few power 1upplles u posalble. The 

resulting value for ~ was 7 .06 km. 

Given an optimized low·/J lnaertlon design, lt II of 1ome interest to aee wha.t ca.n be 

gained ln terms of elther luminosity or free 1pace and at what expense, Jn order to do this, 

dlft'erent low-fl c!eslpa were examined with the conatrainta that the mexlmum-,8 values 

remain between 'J'.O and 8.0 km a.nd that the lnlertlom 1tfil remain matched Into the rest 

of the CDR lattice. Three dift'erent poasibllltles were considered: 
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1. The map.etic lenatha '8.ken lD the CDR deslp. WIN used with a maximum gradient• 

of 230 T /m but could be retuned, 1lven more power supplies and moved; 

2. The maximum gradient remained 230 T /m but the zmcnet. could chance bs length 

11.ntl nnmh1111: and 

8. The map.eta could chance and could reach a maximum cradient of 270 T /m 1 

For a 1lven J*, the Jumlnoelty obtainable uslns the ma.in CDR. parameters can be 

calculated from the folowlnc equatiom: 

l = lo/../1 + (o/ao)'' 

where "JC are the usual relativistic quantltle11 fN la the normalized emittance, Na the 

number of bunches, Sa the bunch spaclns, o the crot1ln& angle, and oo • 2tr• /'1, II the 

ratio of transverse to logltudlnal beam sise. lo and l are the head-on and flnlte croaing 

ancle lumin0&it!es. In all cues, the CDR. parameters of bunch 1pa.c:ln1, number of bunches, 

crouinc ancle, etc., are tlxed for this comparfaon. 

For can number one above, It wu fOUDd that the CDR deslp could not reach a smaller 

fl". If the free-spa.ce were lengthened, r would have to lncreue .. expected in order to 

keep~ under 8 bn. A.1 t• wu dec:reued, however, J* apln had to 'be lncreued. This 

la 'because the triplet quadrupoles were alrea47 focus1inc u hard u poalble and ao could 

not maintain j < 8 bn without ralslna fJ". A Ust of L*, J* a.nd lumlnoeities found 1s aiTeD. 
in the Table and are plotted in the Flpres. Cue number one la plotted with aolid curves. 

Cue number two, where the quadrupole lengths could change was somewhat beUer 

than case number one. Whlle there is a small Improvement available by maldn1 longer 

quadrupoles, it Is very small u the effective foeal planes move farther a.way from the IP 

&nd again ~ increases. In the Figures, case number two Is Indistinguishable from number 

one. 

t Thlo coiruponda roug:hly &o a 2SO T /m quadrupole run at ll" JC. 
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• 
Finally the poaiblUty or 1otna to higher gradient masnata WU examined. If a 2TO T /m. • 

mqnet could be bullt, there la Indeed the poulbllitr of increutnc the maximum lum.ln01ity 

b7 - 30% at the expense of L* before ozie reacha the limitin1 triplet focal laugth. Cue 

three deslsm are listed below and a.re plotted u duhed linea In the two &.pra. It 1hould 

be zioted, however, that u the bun.ch 1iu &•ti Tlf)' mall, l)'!ldizo-beta.tron r11ena.nc• 

could llmlt performance unless the beam croalna angle In decreased at the expense of the 

lolll-ranae beam-beam tune 1hift. 

Minim.um fl* L" a/0o lo J! 
0.,,. .l ID., 61. O.t9 0.011w1oi\1 O.f0,.,!8-,_, 

0.54 15 0.52 1.05 0.93 

0.50 20 0.54 1.14 1.00 

0.711 32 0.44 0.'16 0.69 

1.00 43 0.38 O.ST 0.53 

2.00 75.5 0.27 0.28 0.27 

Cue No. 11 B' • 230 T/m 

Minimum/I* L* a/-, lo t, 

u.tu m. :t; ll.I> m. u.01 l.42Xlul' l.21x10""' 

0.37 1-4 0.63 1.5" 1.30 

0.42 19 0.09 1.35 1.16 

0.70 32 0.46 0.81 0.74 

1.00 45 0.38 0.5T 0.53 

s.&& ,a.a 6.!, o . .ae O.~T 

Cue No. a, B' = 270 T/m 

In the tables a.bova, lo la ihe head-011. Jnmlnoslty and l ia the lumluoslt)' for a 75 pad 

crosslnc anale In Ulllt1 of cm-2 ... - 1• 
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Plots of minimum {J* ancl m•xJmnm lmnin.,.ity u a. function of L"'. The solid. a.ncl 

duhed CU!'VU correspond to difruent m designs representing CU811 1, 2 &nc! S. 
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