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BOOSTER MECHANICAL APERTURE
A Luccio

The AGS booster vacuum chamber is made of round pipe, bellows and special segments. The phvsical
clearance to the circulating beam is limited by the walls of the chamber and by several specific pieces, like
kickers, septa, absorbers. The following figures represent our present understanding of the booster
aperture, obtained with a patient review of all the mechanical drawings of the machine.

In the figures, the beam moves from left to right (the opposite convention than on most engineers'

drawings)

The distance along the ring, in meters (approximate to one mm), is given with reference with the "standard"
MAD outputl. Good reference points for the position of the vacuum chamber segments are the locations of
the quadrupole centers. The clearance is given in mm (rounded to 1 mm), from axis to wall.

In the same figures, we have plotted also the beam envelope in the following scale:

a, [mm] _fdm it

g0+ &mml="55
i.e. the amplitude of a beam with the following emittance

___1_ 2 R = - ——1‘— 2 - = -
ex—64 10 7 m-rad = 150 ® mm-mrad, ey— 144 10 mm-rad = 70 T mm-mrad

Like the reference MAD run, this review is clearly not final. Adjustments will happen because of survey

results and because "something" may be moved or changed.

1 A Luccio and M.Blaskiewicz AGS Booster Parameters (MAD Quput)
Booster Technical Note # 196, July 23, 1991
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Fig.1. Horizontal aperture. C1 to C6.
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Fig.2. Horizontal aperture. C7 to D4.




220°65
| _ 55
QO =
G/ ——5/ €
S E
"Tse (WA WA
E o
£
8  Hos- g3
TFev 858'95
251'96
\ ll..e
m L 168G S5—
5L S/
w
un
618 pS—
8l 4z
8
5 —08—
™
To) Tw
)]
o ——l610°25
m Te]
3 189" 15—
]
+5
>
- $19°0§

0Eb°L9
i
~
TV
|0 § —]
8 o
A -+ ©
©
Q
W
T~ w0
0€9'$9
m 662 79
<t
T ©
—G ¢/
lm ‘ 922'£9—
™
©
5 T o
& —08—
N~ \
Q T o
‘ 92v°09
S _
S -+ o ¥60°09—
o “q
>
- 220°'6S

LE8°'GL

i [Te)
M~
W)
x —08—
|.'|4
N~
4o 8€0°6/
w 90/°2.—
-y
112
N~
5 YE9 1/
X
+2
0 — 08—
o) 1 o_
I~
—
w
(0]
=T ©
pE8 89
W 205 89—
]
1 o
[{e]
x
-< 0E¥' L9

Fig.3. Horizontal aperture. D5 to E2.
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Fig.4. Horizontal aperture. E3 to E&.
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Fig.7. Horizontal aperture. A5 to B2.
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Fig.8. Horizontal aperture. B3 to BS.
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220°65
=
S .
w O
3%
o)
= E | .
126°LS
m 167°L
© S €
&) 15
t
25L'9S
ﬁm —+F 168°55
..lle J
£ » -+
— 3 _ 618 b5
L0
lll4
V9]
: el
&)
2
Jumv_o.mm
ﬁm L8916
—si—
4=
> |
<

DHD8

D8

n
¢

0€9'p9
|

oHDS

D7 DHD?

66¢'v9

£e

61

—9¢v°09

QvD7

—S L]

[}
— ¥60°09—

¢c0'6S

DHE2

E2

LE8'SL

€€

75

74

8€0'EL

OHE2

r
beam

DHE1

E1

90/°¢lA

r€ €4

QVET

G/ —

|

Fig.11. Vertcal aperture. D3 to E2.

ol



Syeve

- v
[¢0]
m —+ @
€ €1
4
L
N
1
pe—d— L Giy1L8
~t+ H
% ¥LLLed
- G /]
mw 180°08
S & T il
N
€
o
w —
= C "~
©w O o
> E|l8 5 v18°8L
X
C S l-es—
©
4 _| 2508,
|
o X Svo]
§gm
002°LL
m — 606°9/1
¢}
g G /]
3
> -+
< LEB'SL

E6

RF cavity

protons

2¢59'¢6

91

£58°68
|

QHES

beam

DHES

ES

1257687

|
I
—89~-

6v¥ 88~

—J.omo._oﬁ

o
- O
- e €
e 0] ...|.9
E <D
092'86
I
Tm =626 L6
\
e G /[ =t
< L
— 3 958961
&
1I|6
(o]
w €€
N To
950°'v6
T |
xw "Y2L €67
G / —]
1o
»
- |
< 25926

Fig.12. Vertcal aperwure. E3 to ES.

13



F2 DHF2

L9¥°601

)
)

Lo
-

N~
. o
-

- /99°901
|

QHF2
beam

DHF1

F1

9€€°901™
)

- S

f—

v _

FE €1

€92'501

\n
- O
-—

|

104

103

rov'col

QVF1

Ay

1
cel’eoin

b

090°i0lt

F4 DHF4

G/8°LEL

117

|
I
116

S/L0°St)

T 1
YLy

,

<
b

LSL°El b=

eject |
kicker]

F3

o

™
-
-

112

6ve Ll

-

QVF3

g/

6€S°04 1~

o_
Jdo -
i

L9Y°601
'

F6

é¢g82g'9¢cl

¢

My
Y

po—

]
I
125

i
— 124

LyS'ect

F5 DHFS

1 WA

-1~

6£0°¢¢ 1

121

L e e

120

-6.C'6 1|
|

QVF5

=—/L96°8| j

(o]
—
= -

Ay

G/8°LLI

Fig.13. Vertical aperture. F1 to F6.

14



069°t€l
<
ll3
g
X €€
Ir%
o
L
068" 1€
[e0] ]
ﬁw 655 1€}
s |
45
_
7% S05°0€ | —
X
-
et ’
© s
I [o)}
z 49
™~
L
[+
| T
989°/21
ﬁm ¥S€° 221
c I
TR
ﬁlmhl 1_
>
-

¢8c'9¢i

DHA2

A2

L60°EV L

|
14
142

IMU ml

l
i
141

L6620V

QHA2

DHA1

A1

996°6¢€ 1

\

601°6€ 1™

—
138

vmmul

i
1
137

-v60°9¢€1
1

QVA1

an.mm_,J

Ay

069°vel

-o 135

DHA4

A4

+E€

<
-
S0L'8Y!

]
yLE By L=

QHA4

beam

A3

|
@
— <

~

c0e Ly 1

RF cavity
(heavy ions)

£

146147

|
145

691 v iI—

QVA3

e
<

~—

L60°EV )

Fig.14. Verucal aperture. F7 to A4.

15



RF cavity
(protons)

A6

—G /1

¢i6'6G1

T
159

158

™~
wn

QHAgE

182°96 1

-156——

DHAS

A5

xmml

154

60,°GS | —

155 o

- 606°251

|
INANA Y b

QVAS

162

S0S°IS1
]

A8 DHAs

02g'891

@
-t O

-~

L
1
167

~—166

025°S91

QHAS8

DHA?7

A7

s

681°G91

g

mmpémFL

[1€€

.

|
-
163

162

+

~91€°191
_

QVA7

¥86°09 1

=+=216°6G14
|

120791
[{e}
—_—
[§Y]
o i
o 7o)
|r7
o
0
N —t826°¢/1
ﬁm 96S°€L 1]
)
— N
£ % _
| ¥25° 2L}
S |
_
N
-1~
Immul
m -
a -+
-
(a8
| [®]
- ~
1 52/°691
by ]
- < 26€'691—
5 o
o
Jl1
< |__Loze g9

\

{

Fig.15. Vertical aperture. A5 10 B2.

16



B4

$e1°981

See'es!t

BT veE———

)
$00°28 1

,

B3

f~—G / ~—

266708 1™

1
RF cavity
(heavy ions)

(&)
M~

QvB3

66L L1

(S
N

-

Lel9L}
1)

ZvS€61
-t
(o)}
e -
rS
G
S
7N N
G/
© 1
ot}
K “
i 06
z __ 106 |
o
-+ o
- 4 |
— 3 _ . 6€€ 681 —
42
3 &
L =T
0 |
0 13
(48] ,
M~
—— OO
g T 6€s 98!
g 102'981—
o A iR
.
> _
-

SEL1's81

by6 102
—-08/"102
4+
m e
Q
3
0 -
28] i
051661
—t= i
m 616861
)
[e0]
|Tlg
- 4 i
7m _ 9V /61—
v/
e
&
g €€
(&)
[€e]
ju iy o)}
N
04}
~ Y6 v6 |
= p19'v6 LT
= |
S
<t
- D
> 1_
- ZvS €64

L7



(H8)

D1

w20 Hrnnnnnw
H17%] Doasassy

n B3 :
; H
[ === sy

(H8)

A1
b Baaadd

(HS§)

[EXSwEwY )

§ Rz

T(H1)

AS
3
SO HE ] T |

Fig.17. Booster arrangement. H1..H9 are the vacuum chamber sections "types".

18



