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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, nor any of their contractors, 
subcontractors, or their employees, makes any warranty, express or implied, or 
assumes any legal liability or responsibility for the accuracy, completeness, or any 
third party’s use or the results of such use 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 or its contractors or subcontractors. 
The views and opinions of authors expressed herein do not necessarily state or 
reflect those of the United States Government or any agency thereof.  
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1. Introduction 

The random bl error in the high beta quadrupoles in the insertions can produce large 

distortions' in the beta functions, px, ,By. A maximum shift of the beta functions of about 

90% may occur for a lattice with 6 p* = 2 insertions. The bl error in the high beta quads 

contribute about 85% of this beta function shift. If the bl errors in the high beta quads 

are corrected locally, then a maximum beta function shift of about 20% will remain due 

to the bl errors in the dipoles and arc quadrupoles. 

2. Apfp Results 

The largest source of the bl error in the high beta quadrupoles is the random error in 

the effective length. This was assumed to be AL/L = 2 x rms. 

Table 1 shows the rms contribution to A&//?, due to various magnets in the lattice. 

These results are analytical results. Computer simulation have been done, and agree with 

the analytical results. The results are shown for two lattices; one with 6 /?* = 6 insertions 

and one with 6 p* = 2 insertions. For computing the 90% probability maximum A/3,/px, 
from the rrns A@//? 

(APXlpz),, 3 ( A P x / P z ) m l s  

was used. Table 1 shows the breakdown for Apx/px. The results for Ap,//3, are similar, 

except that certain magnets like Q3 and Q2, and QF and QD interchange roles. 

' G. Parzen, Linear Random Quadrupole Effects, AD/RHIC-AP-71, (1988). 
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2 Ap/p Results 

Table 1 shows that a maximum Ap,/p, of 90% may occur for the p* = 2 lattice. If the 

431 error in the high beta quadrupoles is corrected locally, then a maximum Ap,/p, will 

remain of about A/?,//?, N 20% due to the 431 errors in the quadrupoles and dipoles. The 

maximum Ap,/p, 21 20% result came from simulation studies, and is somewhat higher 

than that suggested by Table 1. 

Table 1: Contributions to (Apz/pz)rms due to the bl errors in various magnets for 

two lattices. 
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