
r "'"'\::!J 
Author Section 

L
age 

national Ho,,/ 3i 111no;e Booster J f.j <.:'Jl of 2 

~'''\ r..::lJ accelerator 
L. Dale Serial eate90ry I laboratory L '.jiI 22 ;<lay 196P 0300 FN-lso ..... 

Subject BOOST~R APFRTIIRF RE~UIREMFNTS 

Previously the Booster lat.tlce parameters have been 

computed for Q
h 

= Q c 6.75 and with eqlml entry and exit ano;les v 
to the faces of the block magnets. However it has always been 

assumed that the magnets ~101l1rl be angled to rlinimise saei tta 

by taking advantage of thH variation of the beam envelope in 

the ll'ar;nets. 

A realistic set of design parameters has nOvl been obtained 

with ~h = 6.65 and Q
v 

= 6.85 and with the magnets appropriately 

angled for minimum sagitta. Under these conditions. with magnet 

gaps of 2.0" in the P magnet and 2.5" in the D magnet, the 

tr.axl.murn vertical acceptances of the rna,;nets are both equal to 

40fT nm rnrads for vaCUllm wall thicknes'-;es of 0.18" in the F and 

0.125" in the D (inelu(';'ing allOlcances for twlstl.np; etc.) Thus 

the vertl cal 8pertures in other components should be matched to 

a n,aYimul1l accc,ptance of ij.Orr mm rnrarIs •• (Sec Table I) 

Radially, the situation is more complex due tc the sa~ltta 

in the GtralR;ht rrart;Eets. HOh"eVer, for a given radia] apert,)]·" I~ 

1s possible ttB to compute the maxlrnun, rad1al acceptanoe for 

zero F..onentum spread. (Since the rr,omentNm compaction funcot1on ~p 

is very clcse1", proportional to Jj'J n,is is a realL;tlc ,'ay 

of matcl1ing apel'tures.) 

The cases considered here correspond to the non'inal 'good 

field' widths (5.0" in the F and 3.5" in the D ) and to thE: 

vacuum chamber inside dlrJensior,s.(5.5" anc, 4.0" rospc,eth'ely.) 

'The acc:ept-3nees in these e;ases ... ·,ere found to be:-

F magne t 

Good Fields 90-:-f nEll !~ rae. • 

11 J-:-r mr,.: !LrarJ. 

D magnet 

90rr mm t'rad. 

127rr mm rnrad. 

Clearly uncier thcsc conditlon8 the ranial aperturf;s of 

items in which apert-nrc Is at a prud1Hn should be ::lJltchc-d either 

t.o 11Jrr or 90rr. The apc-rtuTe requirements for t;):~!~,:;:: n]l the 

cases arc ~lvon in Table 1. 
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PosHion 

Number 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

/?H 
(rn) 

33.71 

33.75 

30.2 

20.9 

17.3 

10.5 

7.65 

6.95 

6.56 

6.3 

6.2 

1/:,) 
5.21 

5.28 

6.66 

10.8 

12.9 

18.5 

20.4 

20.2 

20.05 

19.95 

19.9 

Vertical 

height(") 

1.137 

1.144 

1. 285 

1.637 

1.789 

2.142 

2.249 

2.2)8 

2.230 

2.224 

2.222 

Horizontal Widths 

90rr 113rr 

4.))6 

4.)40 

4.1C5 

3.415 

3.107 

2.421 

2.066 

1.970 

1.913 

1.875 

1.860 

4.859 

4 •. 863 

4.600 

3.827 

3.481 

2.712 

2.315 

2.207 

2.144 

2.101 

2.084 

( II ) 

127rr 

5.151 

5.155 

4.876 

4.057 

3.691 

2.875 

2.454 

2.339 

2.273 

2.227 

2.209 

It can be seen from the Table that the apertnre requirements 

in the long 3trai~ht section are very elose to circular if one 

takes a r£ldial accep;;!lnce of ll}, mm mrads. Penring in mine that 

the most, eostly apertures· are the magnet gaps the lo;~j cal choice 

of acecpUmccs for items in the straL>;ht sections is hOrr mm mrad. 

vertIcally and IlJrr mm mrad. radiBlly. For ex~mple. the entrance 

to the r.f. cRvlties is ClOS8 to position R. requi~ing a 

clrcl11ar aperture of 2.25'1 diameter. 
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