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Abstract Lattice and MultiDole Reuresentation 

The persistent current effects on the d namic 

P 
roperties 
Rs 

of a standard SSC test lattice with c ustered r 
are shown for super-conductor filaments of various 

diameters. Three different correction schemes are 
corn 

Y 
ared. 

by 
The most complete compensation is achieved 

ocally correcting the b and b4 multipole 
corn onents with two layers o bore tube corrector 

cv 
+ 

win mgs. Lumped correction b 
r 

two independent 
two-family sextupole and decapo e correctors proves 
insufficient. A nearly local correction scheme with the 
different corrector windings extending only over a 
fraction of the magnet lenoth but arranged 
layer is found to be an excellent 

in a single 
compromise. 

corrector scheme. 

,60 degfee phase advance 
2 family chromatlclty 

Tune Shift Criteria 

S 
shifts. 5 

stematic errors produce in the first place tune 
or the SSC the linear and dynamic apeftures afe 

dominated by the random multipoles. Fe variations tn 
linear and dynamic aperture due to residual sytematlc 
errors are washed out by the fluctuations of the error 
distributions. Therefore the zero-amplitude as well as 
the amplitude de endent tune shifts on- and 
off-momentum have & een studied and are corn ared with 
the tune shift criteria used by the &R. The 
zero-amplitude tune shift criterion requires 

Introduction 

filament 
si7elul: 

b2 b4 b6 b 

2 -2.0 0.11 0.025 0.018 
5 -4.7 0.3 1 0.066 0.045 
9 -7.5 0.65 0.124 0.079 

Table 1 : Systematic persistent current Multipole 
Moments (in units of 10s4 at 1 cm). 

Since correction windings cause, a ,significant cost 
increase and are a substantial comphcatlon to the magnet 
construction, the question must be addressed whether a 
further filament size reduction would change the 
situation, such that sets of lumped correctors could be 
used to overcome the persistent current effects. In t!lis 
paper we explore this issue b r exploring the lattice 
dynamics using two families o lumped sextupole and $ 
decapole correctors for the unrealistically optimistic 21~ 
filament data from table 1. 
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I AQ x y I < 0.005 for IF I IO.001 (1) 

The amplitude dependent tune shift criterion is 
generally more stringent : 

lAQx,y I I 0.005 for r ;lTc 5 r c (2.3) 

with 

/ 2 ? r 7mm for 6=0 
rc= d xxc +Yarc =c (2.b) 

5 nun for 6 = 1.001 

It should be pointed out here, that presently these 
criteria are reexamined with regard to their. general 
validity. For all error / corrector configuratlons the 
amplitude dependent tune shift criterion was checked 
along three radial directions defined by 

r c 
Y -5 +5 

- = 10 ) 1) 10 . 
&x 

(3) 

Lumned Correctors 

In this study we restrict the possibilities of lumped 
correctors to a two family corrector scheme for both 
sextupoles and decapoles. It is believed that a more 
elaborate correction scheme would no longer be an 
attractive alternative to a local correction scheme 
because of its cost implications and, the increased 
operational complications.The chromatlclty correctors 
in the arc cells are used simultaneous1 as the lumped 
sextupole correctors. For simplicit 7 the, &rnK; $z;;;;: 
correctors are chosen at the same ocatlon. 
corrector strength was determined by minimizing the 
tune shifts at 6 = f0.0009 . 
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E 
rimarily by the cross terms between multipole errors 
2, b4 and their correctors. This leads to the “almost” 

local correction scheme described in the next section. 
While the lumped sextupole and decapole corrector 
scheme satisfies the zero-amplitude tune shift criterion 
(l), i.t fails for the amplitude de endent tune shift 
crltenon 
through 6 

2), as is demonstrated by 51 e results in figs. 4 

sextupole 
On the basis of these results the lumped 

and decapole corrector scheme is rejected. 
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Fig. 1 : b, & b, Included; Lumped Sextupole Correctors 
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Fig. 2 : b, & b, ; Lumped Sextupole & Decapole Correctors 

Single layer bore tube correction for h&23& - - 
In this method, employed by the CDR, the first two 

quarters of a di ole magnet bore tube carry the sextupole 
corrector wn Inos, the third quarter the decapole and 2 
the last quarter t%e octupole corrector windin $. This 
results in an almost local correction scheme, It IF as been 
tested for the CDR values of b , b3 and b4 . the results 
are shown In figs.7 - 9. The so id lines indicate the tune i! 
shift range due to the 3 emittance ratios (3). Despite the 
much larger values for the persistent current moments 

I 
5~ filament values) the tune shifts are much smaller than 
or the luvped corrector scheme,where unrealistically 

small multIpole values were used. Both tune shift criteria 
(1) and (2) are fully satisfied. The comparison with a 
completely 
b4 IS ve 
tune shl t determination ( lo- ) we could not !? 

local correction for the.systematic b2, b3 and 
satisfactory also : VQthm the accurac 

? 
of the 

md any 
difference. This makes the single layer bore tube 
correction scenario most attractive. 
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Fig. 3 : b,, ,, 8, B ; Lumped Sextupole & Decapole Correctors 
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Fig 4 : Lumped b, & b, Correctors ; Ampl. Dep. Tune Shift 
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