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Maximum Limiting Apertures in the AGS

I. Convention Used in this Book:
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l | PHYSICAL APECTUEE OF DEVICE

' : The direction in which the beam is traveliﬁg is iato bthe paper.
The direction to the center of the AGS is to the left of the page.

Defining AL as the maximum limiting aperture as seen by the beam,

then,
_ 1/2 .
AL = A[Bmax/ B, '
where B and Bmax are taken from E.D. Courant's Internal Report EDC-28,
"Precision Computation of AGS Orbit Parameters” (see also the attached
graph).
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II. Uncertainty and Errors in A

L
The uncertainty in A.L is:

oA B

L@y, @ _maxy® (L 38)%p/2

A A 2 B 2 B

max
If 9A is approximately 1/32", 9B 2 0,05, and 98 2 0.1, then

max

2
—éL ~ 1% uncertain.

AL

This uncertainty is going to vary depending on many parameters.
For example, the vacuum chambers will have a large uncertainty for the

following reasons:

1. They are measured while at atmospheric pressure. How much

this changes while there is vacuum is unknown.
. 2. When they are positioned into place their is a likelihood of

as much as 1/8 of an inch uncertainty in their position.

3. The thickness in the walls of the chambers varies con-—
siderably.

4., What is the vertical survey of the ring? The vacuum chambers
are close to being the vertical limiting aperture in the

machine.

Therefore, for the vacuum chambers, this uncertainty will be
greater. On the other hand, many devices are surveyed in very pre-
cisely and constructed very precisely, and the uncertainty will then be

less.

The extraction equipment (E5, H5, F5, F10, and H10) has been taken
to be positioned in the normal operating position according to the
blueprints. This is not the actual normal operating position. A
valuable reference for finding the actual positions are the FEB/SEB
data books in the Main Control Room.



All the device drawings show the maximum limiting aperture at the
position in the ring where the device is located. One exception is the
magnet vacuum chamber drawing. ' This shows the maximum limiting aper-
ture for the horizontal and vertical apertures, which do not lie in the
same place in the ring. o

-

Other devices may not be positioned as shown. This depends on how
they were placed in initially and then may have been changed. An-
example is the E10 IPM which was moved a fraction of a centimeter hori-
zontally into the ring. Another example is the E20 beam catcher which
is a movable device and whose vertical and horizontal apertures are
changed when it is moved.
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ii. AGS Vacuum System Typical 5 Ft. Straight Section;:C—D95—M-
865-2. ' S
iii. AGS Vacuum System Typical 10 ft. Straight Section, C-DO5-M-
864-2,
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Devices

Bl (foil)

B2 (graphite)

(A, I, K) 3 Us
(A, I, K) 3 DS
£§*H, J, L) 3
(A*E, G, J?K) 5
G, J, L) 7 Us
G, J, L) 7 DS
(A?F, H, I, K) 7
Al10 Tune Meter TUS
Al10 Tune Meter DS
E10 1IPM Us
E10 1IPM DS
G10 Polarimeter Inserted
110 Damper

Al3

(B>1.) 13

15 (ferrite quads)
(A*L) 17

E20 Us

E20 DS

L20 Current Xformer
Mag. Vac. Ch,

RF Cav. 10 Us
RF Cav. 20 DS

E5 Us
E5 DS
H5 Us
H5 DS
F5 Nominal

F10 Nominal Us
F10 Middle
F10 DS
H10 Nominal Us
H10 DS

B (meters) * 0.1

21.9
22.0
10.4
10.4
10.4
22.7
22.7
10.4
10.4
10.4
18.8
17.9
16.9
15.1
17.4
14.9
21.9
21.9
10.1
21.9
12.7
18.2
19.1
22.7
18.5
18.5
22.7
22,7
22.7
22.7
22.7
18.5
16.1
15.7
18.3
12.6

MAXIMUM LIMITING APERTURES WITH RESPECT TO BEAM PROGRAM COORDINATE LINE

HORIZONTAL APERTURES

= 22.745 * 0.0005 meters

max

Aout (in)
2.329
3.641
2.394
2,207
2.682
3.733
2.682
2.394
2.207
2.682
2.860
2.920
2.392
3.108
3.303
2.875
2.682
2.682
2.028
2.682
2.973
3.123
2,764
3.406
2.952
2.952
2.018
2.068
2,018
2.068
2.349
2,102
1.793
1.843
2.642
2.250

A

3.422
3.422
2.776
2.589
3.064
3.517
3.064
2.776
2.589
3.064
2.860
2,920
2,296
2.892
3.455
2.875
3.064
3.064
2.410
3.064
1.873
2.123
2.548
3.406
2.736
2,736
3.481
3.481
3.481
3.481
3.481
3.306
3.306
3.314
3.306
3.314

in (in)

(8 /3)1/2

max

1.02
1.02
1.48
1.48
1.48
1.00
1.00
1.48
1.48
1.48
1.10
1.13
1.16
1.23
1.14
1.24
1.02
1.02
1.50
1.02
1.34
1.12
1.19
1.00
1.11
1.11
1.00
1.00
1.00
1.00
1.00
1.11
1.19
1.20
1.11
1.34

Aout,L

2.37
3.70
3.54
3.26
3.97
3.73
2.68
3.54
3.26
3.97
3.15
3.30
2.77
3.82
3.77
3.57
2.73
2.73
3.04
2.73
3.84
3.50
3.29
3.41
3.27
3.27
2.02
2.07
2,02
2,07
2.35
2.33
2.13
2.21
2.93
3.02

in,L

3.49
3'48
4.11
3.83
4,53
3.52
3.06
4.11
3.83
4.53
3.15
3.30
2.66
3.56
3.94
3.57
3.12
3.12
3.62
3.12
2.51
2.38
3.03
3.41
3.03
3.03
3.48
3.48
3 .48
3.48
3.48
3.67
3.93
3.98
3.67
4.45
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Devices

Bl (foil)

B2 (graphite)

(A, I, K) 3 US
(A, I, K) 3 DS
£§*H, J, L) 3
(AE, G, J°K) 5
(G, J, LY 7 US
(¢, J, L) 7 DS
(A*F, H, I, K) 7
A10 Tune Meter US
A10 Tune Meter DS
E10 1IPM Us
E10 IPM DS
G10 Polarimeter Inserted
110 Damper

Al3

(B+L) 13

15 (ferrite quads)
(AYL) 17

E20 Us

E20 DS

L20 Current Xformer
Mag. Vac. Ch.

RF Cav. 10 Us
RF Cav. 20 DS

ES Us
E5 DS
H5 Us
H5 DS
F5 Nominal

F10 Nominal Us
F10 Middle
F10 DS
H10 Nominal Us
H10 DS

MAXTMUM LIMITING APERTURES WITH RESPECT TO BEAM PROGRAM COORDINATE LINE

VERTICAL APERTURES

B x = 22.745 * 0,0005 meters

ma:

B (meters) * 0.1

10.4
14.5
21.9
21.9
21.9
10.1
10.1
21.9
21.9
21.9
14.0
17.3
14.9
16.9
13.5
19.1
10.4
10.4
22.7
10.4
18.5
12.9
19.1
22.7
12,7
12.7
10.1
10.1
10.1
10.1
10.1
14.5
14.8
18.3
12.8
18.9

A (inches)

1.488
1.547
1.960
1.835
2.973
3.625
2.973
1.960
1.835
2.973
1.250
1.250(up) 1.313(down)
3.000
2.,188(up) 2.500 (down)

1.88

1.500
2.973
2.873
1.469
2.873
1.435
1.091
2.656
1.531
2.844
2.844
0.283
0.283
0,283
0.283
0.350
0.390
0.390
0.390
0.490
0.490

1/2
(Brax/ B

1.48
1.25
1.02
1.02
1.02
1.50
1.50
1.20
1.20
1.20
1.27
1.15
1.53
1.16
1.30
1.19
1.48
1.48
1.00
1.48
1.11
1.33
1.19
1.00
1.34
1034
1.50
1.50
1.50
1.50
1.50
1.25
1.24
1.11
1.33
1.10

Aq, (inches)

2.20
1.94
2.00
1.87
2.93
5.44
4,31
2.00
1.87
2.93
1.59
1.44(up) 1.51(down)
4,59

2.54(up) 2.90(down)
2 .44

1.64
4,25
4,25
1.47
4,25
1.59
1.45
2.92
1.53
3.81
3.81
0.43
0.43
0.43
0.43
0,53
0.488
0.484
0.433
0.652
0.539
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(AinL) . (Aauz‘t)
I /0

o COMERLENCE LOAMPER

REF OWGES : O/-M-11570-5 ¢ D/-M-//573-4



*
?
«

V/EW (OO INEG DOWA STEELEAM

~
(g VAC CHAM)

./9/———“

- 5-/9-85

BEAM PROGEAM
COORDIATE LINE

065 WALL
(304 S5) \\

/

BEAM

-

4,25
(A,)

v

s

(Ajn,)

A

*——312‘—44——273’—»

5.745 -
I.D.

(Aauf )

/3

LEF OWea -

DO5-M-5950-5



3-/8-85

L SVIEW LOOKING DOWNSTREAM

Ko T
(¢ VAC CHAM) BEAM PROGRAM
(¢ VALVE) o
19— le—
065 WALL
(304 55)
: 4.25
‘\ , (A, )
5.7451.0.|!
. 4 BEAM ' l
| |
|
. 3.12 S 2.73 —»
(Ain, ) (Aout, )
° BI3 7weu (I3

FEF DWGS: DO5S-/M- 959 -4 £ DO5-M-94 2



3-20-585

LW VIEW LOOKING DOWNSTREAM

2, AND
¢ ELLIPSE

BEAM PLOGFAM
' COORDINATE LINME

m
( CERAMIC) T .
/( \ I 4? (A
4 BEAM s
& + +D + 2z
| |
i i

-~ A/5 THeu LI/5
@ FERCITE @UADS

PLELA OWGS: DO5-M-2160-5 & DOS-M-2/70-4




3-19-85

T WIEW LOOKING DOWNSTREAM

Re
(€ VAcC c;;;?\\, BEAM PROGRAM
COORDINATE LINE
A9 —=
I+

065 WALL
\(364 $5)

4.25
(A

.
- -+

- 3.12 ﬂl‘* 2.73 —»=

(AinL) (AOU'\:J

Al7? 7HPU LI7

KEF DwWgS : DOS-M-900-5



W SECTIOM THEU UPSTREAM EMD 3-20-85
L VIEW LOOKING DOWNSTEEAN

® IS
° N BEAM PROGEAM
COORDIMNATE LINE
- /35 Rl
— ¢ ELLIPSE
é! S i S

(SEE WMOTE 4 )—-;«-/,5‘»%4- 1.5>—(SEE NMOTE 1)

159 (4, )
i K

4 BEau, /’_i\ s
o ; & / | l

I —»L—~.0¢5 WALL

(COGI-TG AL
SURROUNMDED

4. 74'5 . BY P&5H)

«— 2.5 —»e— 3,84
(’4//'7[_) (Aourfl_ )

NOTE ;

/e BEAM CATCHER SHOWN |
MOVEMEA 7 75 + /. 8"

TEMPORARILY DISABLED )

N MOMINAL OFPERAT/NG ~osrivors.
CLMITINNG SWITEH 1HAS BELA

£ -20 |
@ BEAM CA7CHE S

REF OWGES : DOS-M- 124 -5 £ DOS-M-)/5-5




-

o RECTION THRY DOWMSTEEAM EAlD I-e2-85

4

N VYIEW LOOkING  DOWIISTEEAM

3

~
e EEAM PROGRAM
o "/_ COORDINATE LIMNE
/35 -
| ——¢& ELLIPSE
‘zi““’ .«

(SEE WoTE 1)—t=—/.5-— /5wl (Scc 1OTE /)

/.45
)

& 55,4}14 'Ki\ 2 /fgz
. & K:‘/L | l |

(GOGI-TC AL
S.245 . —= SURROUMDED

e 2.35 ol 5. 50| BY P5Sn)
(Al'n,_) (AOUi'L)

NOTES :

I. BEAM LATCHEE SHOWN 1M NMoM/IAL OPERATIN G
POSITION .  MOVEMEN 7 /S =+ /5. CLIMITIAG

SWITEH HAS SEEN) TEMPOEAR/LY [/5d ELED )

| £-20
® BEAM CATCHE L

REL DWGS i DOE-M-129 -5 ¢ DOS-M- )]&-5



L WIEW LOOKIIG DOWAISTREAM

®
o
BEAM FPFEOG PAN
' / COORLOIMATE LINE
/35— je— ‘
/— & VACUUM CHAM.
SO8E —» le—
2.9z
(A)
o l
5
5/2 I.0O,
L 20O
@ BEAM CUREEAST 7TRANSLDOCI EE

LS OWGS: DOS-AM-372-5

Z-5-85



)
[y
1

T WEW LOOKING DOWNSTEEAM

4-5

/——gé MAGMNETIC APERTURE
(& VAC CHAM ; SEAM LINE)

3l

&5 , -

\.073 WALL

INCONEL X-750

TYe I‘-—S.ril we— 3,4/ —»

MAIN MAGHET VACUUM CHAMEB ERL
TYFICAL SECT/IOA

LEF OWaS: DOS5-M-472-&

-85



L WUPSTREAM FLAMNGE - . 3-25-85
. WEW LOOKING DOWNSTEEAM

o
A,
BEAM PrPOG R4M
| oo DIATE e
/35 -~ |
T £ FLANGE OPENMING
. (¢ VAC CHAM)
.10844———
FLAMNGE 15
J04 S5
(VAC CHAM 1S
C"0.0. X .134 WALL
OFHC COPPER)
BEAM
® £ t
|
o+
. le—3,03 — 3.27 —»]
B/0, C/0, DIO, JIO, K/O
@ PF CAVITIES

FEF DWGES: DO0&-M-879-&¢ & DO -M-470-3



o JODOWAISTREAM  FLANGE | 3-25-55

CYIEW LOOKING DOWNSTEEAM

TN

35— -—

€ FLANGE OPFM/ING
o (¢ VAC CHAM)

, BEAM PROCEAM
,/‘ COORDINATE LIAJE

JO8E —je—

FLAMNGE |5
304 SS
CVAC CHAM /S

GO0 x. /3¢ WALL

OFHC COPPER)

T+

e O

?_L— BEAM T

5.87 I.D.
I

KANQE
-+
-« 3.03 ‘*J-—- 3,27 —=

(41}%) (Aoutl_)

B20, C20, D20, 170, J20, #20
L CAVITIES

KEF DOWES: DOG6-M-879-¢ £ 006 -M-669-3



= SECTION THRU UPSTEEAM WD 9-20-85

“VIEW LOOKING DOWNSTEEAM

s S,
‘ fo] ‘,/‘ (=]
142 <—

-2 000 —» FEREITE BLOCK
/ UPS 7T EEAI

A8G — l@—

0042—_, — G

/&
LEAM FPROGRAM

COORDINATE LINE %/.438 REL

7.250 I.D /251
FLANGE T

N\
L

& BEAM 566
T
MAGMET A4SSY

By
S~ ¢ CHAMBER

*— 3. 48 . 2.02 —w

(AfnL) (Aaui'L)
o CONVERTIBLE KICKEL

KEE DWES 2 DINM-/IZT2-5 | DII-M-11350-5 £ DJI-m- 1127/ -5



- SECTION THEU DOWNSTEREAM EXD

. WIEW LOOKING DOWNSTREAM

£ 5,
o /_ o
o KI

c——z.//o—»/—— FERRITE BLOCK

0/86—'l
042 —>

BEAM PROGRAM
COORGIMATE. LINE

s

7.2501.0.
FLAMNGE

BEAM
@

.43 |
(A

DOWNSTEEAM

«—s—— [ 438 REF

- /. 25/

& CHAMBER
.- 3 4 8 —
(AfnL )
o COMNVERTIBLE  FICLES

EEF OWGS = DI-M-11272-5, DII-M-1/1350-5 & D0/-M-//127/-5

3-20-85

/ \—— MAGNET ASSY



L SECTION THRU UPSTEEAM FND

YIEW LOOKING DOWNSTEEAM

'

o | 5
. v

~2.000-% _—— FEREITE BLOCK

A 8G ——
042 —»

BEAM FPROGRAM
- COORDINATE LINE

7.250 1D,
- FLANGE

BEAM

i L
' . 43

UPS 7T EEA4AL

o 2.
/G
t———1— /. 438 REF

< — /, 25/

! o

]

348 —

(Ain,)

*—2.02 %

(Aaui'L)

B SHe b

T

MAGNET ASSY

~~ ¢ CHAMBER

@ CONVERTIBLE KICKEL

CEL DWES 2 DIFM-1//272-5 | DI-M-11350-5 & DI-M-11271-5

J-20-85



DECTIOM THEU DOWNSTREAM EAND 5-20-85
(, YIEW LOOKING DOWNSTELAM

. go '/—50
149 —8| @

<— 2,110 —= FERRITE BLOCK
- DOWMNSTEEAM

0/86-' . ——

—— 1——/——@
BEAM PROLLAM
- COORDINATE. LINE ; <——s— [/ J 38 LEF
| -l /. 257

7.2501.0.

l FLANGE
Y BEAM } ; =

)

A |
/ \— MAGMNET7 ASSY

& CHAMBER
& 3.4 8 ‘*51—— 2.07—o
. (A"”L) : (AOU{_-L)
H5

—

O wveerisiE  prewre

KEL DWES: DILM-11272-5, DI-M-1/1350-5 & O1-41-11277-5



L] d
e GF g

) _ 3-2/-85
“SVREW LOOKING DOWNSTREAM

. 50\
oy

o

145 ”/—é MODULE

,/36——» - S—

042 —wlle—
BEAM PROGEAM 2 _lewtesl 2 /525 mOTE 1
COoRDINATE 2iie | 4 g (5EE )

| \9"--——.205

|
74_ 1.0.
FLANGE

& FLANGE OPEMING
- 3.48 2.35 —»=
/A/'n/_) /Aouz‘L)
ASOTES ¢
/. MAGNET SHOWMN N NOMIMNAL OPELATIAIG
POSITION . MOVEMEMT 15 2 /4"

F5

REF OWGS: DI-M-9313-5 | D/-M-10909-4 ¢ D/I-M-24/4 -4



4-5-85

Yo UPSTEEAM  ENMND CORE #/

C O WIEW LOOKING DOWIMSTREAM

ey

3 - | 3 -
o (SEE NOTE 2) Z ——f« W7 (SEE NOTE 2)
2, BEAM FFOGLAM
/ COORDINATE LINE
/35 -
- - 2./02 UJS END COFE #/
(1.793 0/5 END CORE# ()
(SEE NOTE /)
et 209 — . 780
>l /. 686 [e— .800
CEF
olot
@ ' t
o /700
PEF

@ BOX OPENIMG

/. CORPE #/ (DI-M-2339-5) 1S LOCATED N UPSTEEAM

EAD OF F-/O0 MAGAMET ASSE/MBELY.
2, MAGANET SHOWA N MNMOA/MAL OCFPERATING FPOSIT/OAN.

MOVEMENT 1S S/g" TO BEAM [ |34 " FROM BEAM.

®
F/0

REF DWGS: DI-M-8701-5 & DI-M-8711-5




A JOWNSTEEAM  END CORE #/ “-2-85

WWIEW LOOKING DOWMNSTREAM

® (SEE NOTE 2) -j: — e

- g /- (SEE MOTE 2)
BEAM PROGCRAM

/ COOLDIMNATE LINE

g ——

-~ /.793 DJS END COEE #/

(2.102 UJS EMD CORE#])

< (SEE MNOTE /)

. 780
< .800
f RER
. Sor
- = : 1
1.70&
BEF
B ¢ BOX OPENING
[e—— 3.93 2.13—» |
‘ (Afn,_ ) (AoutL>
MOTES : -
-l COPE #7 (DIH-M-2339-5) 15 LOCATED N UPSTEEAM
. END OF F-/Oo MAGNET ASSEMBLY.
2. MAGMET SHOWN I NOM/NAL OPERATING POSIT/ON.
Q  LoiimEnr 15 30 TO BEAM; 137 FROM BEAM.

F/0

RPEF DWGS: DI-M-8701-5 & DI-M-8711-5



CBOWNSTEEAM FAD COFPE # 2 | 4-5-85
S 1

\MEW LOOKING DOWMSTEEAM

£

' 3
(56£ WoTE 2) Z——fevte “— /7 (SEE NOTE 2)

2, BEAM PROGRAM
/ COORDINATE LINE
’ /3 5 .

<—————— /,.843 D/S END CORE #2
(l.&12 U/S END CORE # 2 )
(SEE MOTE /)

4 R
-Q—v-—————,éq'.?
—e [, COG fe—— ['.750
455 % 2o
. t ! olo alo
- —2.703 .800
CEF
\y /
{ & BOX OPENING
— 3.98 2.2 —»
(A"nL) (AoutL)
MNOTES =

/. CORE #2 (DI/-M-2338-5) /S LOCATELD I
DOWMSTREAM END OF F-/O MAGAMET ASSEMELY.
2. MABNET SHOWM M/ MOMIMNAL OPEFATING FPOSIT/OM.
o MOVEMENT 15 3/4" TO BEAM ; |5y " FROM BEAH.

/0
PEF DWES s DI-M-8701-5 & D/-M-871/-5




mA/D 4-5-85
/At W  LOOK/NG DOWMNST REAA

' | A _
@ GernoTE 1) | g—f=—=¢— 37 ~—(SEE MOTE 1)
R, - BEAM PRPOGL4M
| / COORLIIATE LINE
/35 <

8.40¢ ID.
FLANGE

‘ ‘At‘: BEAM%

-« 3.67 —> I
. & FLANGE & Box

(A ’”L) «— 2.93 —» OFPFNI A G

NOTE -
/e MAGAMET SHOWN I NOMINIAL OFPELAT MG FPOSITIOAL.
MOVEMENT /S 15" 70 BEAM, 34" FROM BEAM.

o HIO

CEF DW&S: D/I-M-6959-4 & DII-M-11230-5




WCSECT/ION THEU.

DOWNSTEREAM END 4-5-85

Lo mEW LOOKING DOWNSTEEAM

\

@ (secuore) )z —t

e 35— (SEE WOTE 1)

BEAM PROGEAM
/_ COORDIMATE LIME

‘_—
< 7.750 —»
/. 108 ——€—»
5.543 .[‘D: L ]
FLAN GE \
/ N
-—2 5|9 —
' .980
«— 200 r ‘
BEAM —_— ~]
® &—1 | _ i 1000
< »— 3. 062
REL
AN o /
\___,/
‘_—‘_‘4_‘.45_—“——» \___—Z: FLANGE
(Ain,) . 502 OPENING
(AOUfL)
NMNOTE :
' /o MAGE T SHOWA //U// NOMINAL OFPERATING FPOS/7/0M .
9 MOVEMENT /S 1% 70 BEAM; 32" FEOM BEAM.
HIO -

PEF OWGS: ODl-M-&2

59-4 & Du-M-11230-5



