».

» i ‘ . , . -

Closed Beam Orbit Calculatioffs:
"in AGS and Fast Beam Extraction
N.ATsoupasT, J. S. Berg, S. Brooks, F.-Méot,

V. Ptitsyn, D. Trbojevic

, Brookhaven)f\lational Laboratory
S. Machida |
STFC Rutherford Appleton Laboratory England

\\\\\“ ) ’ ) -

S
R . s

. * . 5 N
Flectron lon Collider — eRHIC .

Ttéoupas@bnl. gov



FROM ALEANY., SYRACUSE. BUFFALD,
NORTHERN N.Y. AND CANADA

FERRY INFORMATION AND
VEHICLE RESERVATION
MAIN OFFICE (203) 443-73094
FROMMNEW LONDON (203) 443-5281

LSO i

FROMORIENT (516) 323-2743 FROM BOSTON
FERRY INFORMATION AND 8
VEHICLE RESERVATION HEW LONDOH AND THE NIRTHERST
FROM FORT JEFFERSON (515) 471-0086
FROM BRIDGEPORT (207 357-8571
TAFPAN ZEE S |'/1_5
Nelg o ERIDGE |
. W BRIDGEPORT
51‘.‘ H&‘um [

CROGS WESTCHESTER \{i?
EXPRESZWAY

i
(@7
GEDRGE WASHINGTON
BRIDGE ¢
\ e
,_*ttq,? &
\\ U S STATE UNIVERSITY
s STONY BROGK
i3 THROGS NECK
f'ﬂ) o
G, -l's @ rort
LINCOLN G JEFFERSON
o
2 P
TURRIEL i x . |mz} —
n R
" ERONXWHITESTCHE — JERICH) TURNPIKE CORA kfs) %khawe
HOLLAND /' BRICGE (25 ! RIVERHEAD
GOETHALS TUNNEL ,,r —/ VEDFORD
- FL fD ) m, NLY.
T \ LONG [SLAND % svENUE | D
405 1%
\ T g e EXIT ]
l CUEENS MIDTOWN SHGTIKDS STATE 6?:?;4’5 (7 ToitE MG
TUNNEL FRWY, 27 W s e

‘S0l THERN STATE PRRKWNAY

(27a)

=

LEGEND

-\ '\_m oy T AN WK
c.. £, &
Fe EXPRESSWAY
STATEN ‘i’* 0 5 10
ISLAND 2 —
miles

",t‘* Airports

Atlantic Ocean 1 LaGuardia

2  Kennedy Int'l.

FROM PHILADELPHIA, WASHINGTON,
THE SOUTHEAST SND WEST

Long Island
MacArthur



D

The future eRHIC Collider 110.GeWjii Heavy lons

18 GeV e°
Work performed in 1994 published in a BNL internal report '

But never reported in a conference. W\
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measured magnetic fields
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The 2D field maps on plane grids

F
A A
5 S
§§ D H C G obs o) D C
m g
45 4ge
b (0,0) Y 4 (0.0)
7 61 G2 171 Gy
A j B F A B
— 16 > : <—7.4"—pla—8.6"—
«—8.8" 7.2"9 .
E

G1 plane 8.8"<x <-7.2”
Magnet type A (L=90) Magnet type C (L=90)

Gz plane 0.0”SX 3'16” Gl plane 7.4”£X 3'8.6”

Step in x-transverse 0.10” Step in x-transverse 0.10”
Step in z-longitudinal 0.25” Step in z-longitudinal 0.25”




Algorithm to calculate 3D Fields from field maps on a plane

4 4

1 Bi(x,v.2) - :
Bi(x,v.2) = Z i :&}J- ly=0y’ = Z aij(x,z)y
j=0 :

=0

S1 ™

E’-E{x,}?,z] =0 and E"x E(I,}',z} =1

The coefficients a,; are expressed in terms
of the measure field components on the plane
and their derivatives with respect to x,z.




The Extraction Beam bumps G10 and H10

o EC SN I S SRR IS I IR RIS B A R | 5_1 IS AT AN I 2 3 o b1 5 ¢ 4
wm
- P -
o (=]
- S ﬁ 5
~ o« -
) 5 2
G ) -
—’ - k
S w- N
@
. — - R
E w© o S g o
: B — o o o > - N —
— --| o~ @ g
= x —t ) —~ -
E ] as o x 8 k X o x ‘,: L
| o o 4 i ¥ o9 -
= 2 = S 5 a
. (Y EEH R gyl 4 g . e = 212w 25
= ]
—f 1 =
e~
y e 3 3 < -
[P . o * ¥ ¥ 1 R
| [
& o] 5 zg -
| ‘ = = B
o
-t ..
{ LAELENL LY BELEE BEL UL I I S B S A B B LA LAY BELENL R I I B B I B BN BN S B e Bt e
20 164 i1D 120 130G 140 160 180 17G 186 100

STRAIGHT SECTION #




>

d,

-?-I.E
]

fd

pal
|
—
n-..':::
——
uﬁw
>
——_;w
————a
3|
|

1.8

DISPERSION ()
A
—
B———.

=
——
=
—_—

e !
sl
~=_
e

a—v_'—:—;“;-
— s
=
—— Ni‘“—
—

a 25 S0 5 100 1265 180 1% 200 236 250
STRAIGHT SECTION #




CHELE TS OF miE Rl el dC-TER
.

e

—_|
1
="

1 5 ] 1 L
L wo 1]
LT Rt T S

5 SECTION OF id AGS SRSSET [E-TEEE)
r
|
-

I

=7

|
L2

Bamay

1
(L1

BIRT. | i

e

fmmame B e

]
ARl e

it *’-ﬂu:--l- 11 -:'
I
|
i
|

0 8 =m0

Wagean j eSSt Ed anle

L A
L ¥ (18] o
" e
I .
" Ea iy i !
- [ TPt = T
,,

By (Teala)

aF -
I Usjmd Lmmnn g ) P ESddered Fomia foss -7.4 ll-.lr‘
T : ) .
oo T os ar
BENT: | Lk

LE T
4
1.3
= 1o
.
.! | |
0.
&
(L0
o =
|
[T ] ol
| Brparinssysily Measare] Fisld fres -8.0~ ne
gl ——— i i
wHa a8 LE]
BEET. dsemaa)
T, -
i ¥ &
i =
o
= i
LF ] 3 o
] \ i
b =
[ L 1‘ 'F
£ 1 L
i i‘

i

UL

Topd Lawad & By Smsared R

T o

L ¥ ]

— Urtians g g je

gy TR

, = Eerasss 33,5

Eain £3.3




R Matrix G10-kicker to Start-AtR

—1.8261 —17.443 0.0 0.0 0.0 —2.5889
0.17912 1.1634 0.0 0.0 0.0 0.2517
0.0 0.0 1.125 —15.016 0.0 0.0
0.0 0.0 0.186 —1.5855 0.0 0.0
—0.0041 1.3785 0.0 0.0 1 0.0

0.0 0.0 0.0 0.0 0.0 1.0

Extracted Beam
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