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TRACKING STUDY OF COUPLING
FOR THE SSC CDR CLUSTEKRED
LATTICE .

&.F. DELL

TRACKING HAS BEEN PERFORMED oN THE
SSC  STORAGE LATTICE HAVING Two [NSERTIONS
WITH B*: 0.5m AND Two INSERTIONS WITH
(3"’= Jo' m. Two TUNES wWERE CONSIDERED:
OF F-DIAGONAL. WITH TUx= 78.265, Uy=78.283 AND
ON- DIRGONAL wiTH Ux=78.265 Zh=73.265 .

. No SySTEMATICS

2. Ta.,=0h = 0.0

3. [@n0bn)¥o 2£nSS5  QuAps

4. (08n,Ths) F0 25n% 10 piPOLES

L. Assumep 9o/ CoRRECTIoN OF
MOLTIPoLES IN TRIPLETS QI-@3.

MAGNET MULTIPOLES:

. CHROMAMC ITY=0 (N BoTH PLANES
2. bPp=0.0%

3 DYNAMIC APERTURE

4 RANDop MNPMBER SEED ¥

QanDITIoN S



IMITIAL  CoNDITIoNS L. é‘x=é¢a , (X,Y)#e umLESs wotEDd
2. €x =€y X<(&R) V= E/py)"*

PURPoSE: | To SHow EXCHANGE OF EMITTANCE IS
PRONOUNCED FoR oN DiIAéonAL TUNES. Fi.3
2. T StHow [INITIAL LCOND ITIoNS CHANGE

SENSE OF CoUPLING -i1e Ex GRowS OR DECREAsEs

Fi6.3 <« F1s ¢

3. TO SHow (COUPLING PRESERVES (yt€yvConst
FoR RunS OF 4oo, [ooo, AND Goos TURNS.
Figs. 3 -5,
4 10 STUDY EFFECT OF REMOUING HULTIPOLES

ON HMHAENITUDE OF CoUPLING.

a). Fe 7 (G‘d-,,.c'bg)=o

1. Fle? @4 Tbe)=(Tq35by =0

¢c)- Fise 94 @'a3,0"bg) =0

d. Tlu=Tb=0 (€nc4 (Fie Io)

&). Jlwm-~Thba=o I1&ns5 (Fis It)

£, Fe 2 No RANDoM MuLTIPOLES .

9). Fis13. No RANDoM MULTIPOLES ,SF=SD=oc.0

h). Fi6 14 No RANDoN MULTIPOLES In QUADS,
Difores HAvE (Tdn,Tbn)¥#o 2%néio0.
STiILL HAVE PRONDUNCED CoUPLING.

¢). Fie.15 No RAjpor MUOLTIPOLES [n DIPOLES,
Punps HAve (@A, Tbn)Te 2% hEE,
STiLL HAVE PRON OUNCED  CoupPLING
BuT Ex DEcREASE AND £y IMNCRERSES,
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SHERAER: I ALL  CASES THE SMEAR AS DEFmvED
BY Do~ EDwRRDS APPEARS As Lrms oW
THE SHERR PLors. VALVES ARE LISTED
By HAND o©N LEAPACH FIGURE.

We € = 2> + (ctaZ t pe 2D win Z = Xoev
/Sz

Pz = SGRT (Wz)

NIVRN - 7-"’/&
Pzﬂms=[§apze = Pe)
51 NTURNS
. r /&1
In“‘s = OMEAR = P*nms t PYRM‘]
Rl isyt

x
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INITIRL ConDITIONS: (X,4)¢#0, A%m

oF
X".' 2-73 mm

oF
¢ 2 [.5Tmm

CHROMATICITY: CHX=CHY~=0.0
( tNCLUDING EFFECTS OF Oby)

MUWLTIPOLES (NCLUDED [N |NSERTION

No SYSTEMATKC. MULTIPOLES.

(@A, Gbn)te 24n%5 @uaps

(U-d-n. Tba)to

SHEAR CEDWARDS) = 470

2&€n&l0 DIPOLES

2

CONMENTS: 90/, CoRRECTION

OF HULTIPOLES IN @QI-(3.

LITTLE COUPLIN&G NERR
DYNAMIC RPERTURL.
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INITIAL CONDITIONS: (\(,Y)#o ‘,'Z 20,
K 273""" (= l.57mm.
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(iNcLUDING EFFECTS OF Tby).
MULTIPOLES INCLUDED IN INSERTION
No SYSTEMANC MULTIFOLES,
CG'an,Tbn)#O 240n&5 QuAsS,
(0w, Obn)to 224n%l0  pipoLEs.
SMERR(EDWARDS) = 39102
COMMENTS: 907 CoRRECTIoN OF
MULTIPOLES IN @I-Q3.

Ae'a <o rFor (X, yD#o mmmac
CON DITIONS.



A SPLUINAE » B 1t G D VY G MR el TR 0 &

LT % X J Lo E Ve DR JREE ) B RRRE ] L4 KT

) - e
R L L ITE Y P,
(3 L 1] A
1
g [
1
i A AR
1 ] T e v H
- ta ih Ll e " v Wt LA
T
1 tarn L1 1 T Mmoo mm.mn 7t 1
i alp L1 g E LW [ RO AU PR L
L AT TN R N & e LA AN S ’ LA '
I e ] rm H Tty on ' Ay T
| ot W 1rIr oot 11 m [ 1
1 L2 S ) D 1o 4 L
S Ll AL DL Lk LI S e "
[ an Momaorpr Tt 1) nmm + ] "
H 11 1t 1. Tm it 1 1o L v renm
i (I T I T | n 1 1" i em 1y "
(3 + Lo.B. Jd. . tam@m a1 . o8 . . . t .rn ve
1 H [ DR N 1 ¥ ! T Ty
1 LA LE 1 a (1] 1u re t ot
1 m 1 I 11 . 1 . n [ ] L] n tre
1 [ | i ot owm n otAw s
EY R L L LLI - A 1ty g
! 18 1 At [FE ) XL LR nororm
i T ! r 1'% ol ey
- n
St T B o o 1 L AN R
H I IN ALY I TR I R L
= hea o i Ot Y i MR AT T T
I T
b, Wit + . f ~4, i 1 rer_ 11 m 'r
= i |l" L} 't e
T. v
i i e AT T
-u-r-; 4.:--‘ " T
| {
P . Ny
| 1 i Y2, .. [ | i | i |
1
« T i S C’.L.'.“ v L - e < cYZu—q i U
& FUITS ATITH MANUR  ER —4. D¥Testi PR - 0 s WA - N " M R A TR h ey [~ XYY T BN~ SN e A3

(%),

Fie. 3

A-b

X PLANE

Dx= 79265, Uy=75.265  Xo=293mm Y+ 1.5Twmm

(G@a, Tha)#0 2¢n %5

(T, Tba)#O 2£n&10 DIPOLES,

Al s v P

[%-
A S ELFEE
. +
[ ] A ., -
*s 8 .

-
.... ——

* = wmmmen =

LY ] & SEMANED SIUUS SONON

)

., b S—

tmom e

- L]
I.—;
1
| |
Iz .-7“:
1
i
L) ¢
1
|
tﬂ;
l.“?
i
I.“i
{
&~ .

Y PLANE

PUADS

400 TURNS 4

p=e

PRONOUNCED COUPLING
SMEAR (EPWARDS) = 0-232

[ ]
- L
:'!;".. . .t
X,
zb
VP
so TURNS ‘% ) 150
-~ 3
% .
¥ .’
=1?
. | .
: .
L = "7 . .
5o TURNS 100 180

€Ex DECREASES

€y INCREASES
~3.297mm X & 3,088 mwm
- 2416 mmE Y4 2414 mm



[ _ T ¥ 1
3
L ]

r
L)
m

T
T

L)
1
t

L

m
1
”

a-marrm ¢ w8

1
1t
ﬂ
!
|
t
1
1
1
\
T
T
'
T
m
n
1
W

1.5Tmm

'l

T

"
Ta.

S L J ., 119
'
”
1
'
"
L
) it
" i
tm
1
b
1Y
T
m ™
m mm
vy [
n m oy
r n t
m [
L e
AR
L
1
i
4 R BRI WA TR b NN --‘a.an- [ Y

"
L
re
f L]
1m
TITYPRY
1m.
m
mn
w
m
A
T
r

Y,
2€nLi0 DpIPOLES.

Y PLANE
3
Jooo TURNS. 4f:=o

1
H
[
LX)
X,
“l?
nm
™m
’ﬂl’r
wn
1
'll
n
n
'
|
-

~-3.368 4 X(mm) & 318
- 24354 Yimm) & 2414

T SRR Bl AN T BT

i
i
¥
1
]
i
1
1
1
1
[
o T

9F
X:Z183mm

1
& i

e o T -..

e 6;’1,0."-«
X PLANE

T
a
n
1
13
1
3
t
A

SN EE LSS FRet el BN cARNeR BN -] EOED - AR

0,226

-
—

DECRERSES

PRONOUNCED COUPLING .

€ x
63 INCREASES

SHERR (EDWARDS

I

Ux= T8.26S , 719=73.245
(Can,Tha)#o 24145 (QUADS)  (TAw,0ba)#0

e SRR » WL ANl TER N T LEEe e W eI « 8
an
L
]
11
1
1
o
1
11
1
1
1
4
1
]
]
on
am
m

i
i
i
E
i
i

LY
& LpwiL
L]
(1}
-
(X ]
+odillipent
(X ]
(= ]
(3]

Fie. 4



A GRS = 1 G O M1 0 b St SO [ . L1N

Lo L N LR RS ] B Yy Y P .

- e
vy — A O T
K"; [y
i
i
[ ]
&—; . LR
T_TRYFIT FITT FITTTY PTTTTTITY
TETYVYYT NV TF PYYPRYRITY Y bPHY fTYRYRY
I PITPPITY TIT FTR 11 4% SITT TTIVYTY TOYTYT MYV TRTTY
i [N T A R » n TITH TITYYTY %} M MY
TITYY TY TTYTY VPV TPTVIVIT) TYPPPIVYPTFIPHYITITINN | My
hisid Y FTTPIITH TITFIY 11 AT
TTTTITFIFTITYTY Y T L M m
I f CTTIIVIVITIIIYITY. . 1 OTYRTRTSYTTIOIYYYYTY
a [y ] TV YT PITTYITIFYRTSTITYTT FITPIMHIITTY ¢ T
- TP PHTYTITPTTTYITTY . TTITTPIFTRVI: TYITYITY
TITTYY TYPRYPTHTH e
N ITHYTTTTITIY . tnn
— Rl wrTRY e
'I “"""i " [util i S R ™
r1r YT m i TPPTYTY T TYTTY
" 1 t m YrTeTT . mmrTTT v
L e . 7'y vermn P By K
, l 1 YT N R R
¥ MY PYATTITY . T e m
1 ™ n rmm . I "
gy e gt TOIvTY preyrrTY . . FYYIRTT T TTE Y
me EEEE f T m o
m Add . YITYTITITTY TP
l TreTITTTYTTY TrTTTYTITITY FYTY
! - unve T : . ppL il
A L 1 L) , Y TR 1 v TR
1 N T T fr7TT
] WY 11 1 reTeTPTTYYRTYTITYR T T
-A M & Firiey + L T ¢ 1 TYYTYTITTH T YTy
T I T PIITIRTITT PYPYTR R PR Y
Lo R 0K L KR
‘“l 4 Magsin ime
T ! N
| |
- -
1 1 i Y, 1 3 [ 1 1 1 1 t i 1
~men == o o ) - AT i - é'a Zomwa [T -
+ MU BT WA [ R % . BN L RRS -in e AT . b ¢ MR AR MR T -4, e WredBums WA+l AN« uEa

X PLANE
Vx=78.265 7/9=73.265
(Gan, obn)#o 24045 (euaps)

Y PLANE
Xt'r"- 273 mm Y?i |.57Tmm
(GQn,0b,) #0 245N%10 DIPOLES.
4000 TURNS 4f-0

=3.3734 X{mm)4 3,120
-2442% Yimm)4 2416

CONCLUSION: AMPLITUDE

—f T
E Oﬂ-*
A Wbt
[ " -=
L TR
(&) —
_[
{
vt |
|
. %
[} H ] 1 T
. - ..H(%.);:.. ot
MMEN NI AN PER LI AR [———
e = Ll " s et - DB

PRONOUNCED CoOUPLING .
€x DECREASES |
€y INCRERSCS.

SMERARCEDWARDS)= 0,024

Fes. 5

30-32

i OF X AND Y MOTION

IS ESSENT/ALLY CONSTANT
FoR  400% TURNS £ 4000



[T

R ORI B A O ) e e SN

1 i 8 . § G e o e 0 B b o o v

i1
&

N
A
& My
[N
+ Ml
P

L]
[
[}
o e T
’ wmm=ly omm ot
» - - L'ﬂll - - a
m LI Rk Pl T
-t Ll -
= =" in® S =-.
) WL n .
=8 8 “.gu®
L] -
- n nlun ..mu B
- = lln m
. i —
== o]
— B -e= E- &
¢ B oD - B
- g go "
] - 2= B m
e L
ﬂ . 5Ha mm Ao
- "= . == am
as_== mm-.......c..
o
<+ a S %m: "L
- - “ L P
a8 =
.
m-
_ B e
_ ‘ K - -

4..:*5;

-

1
4 Spth

NI

CEREN 0

» T ATIIE RARE W =, St XS -

Y PLANE
INITIAL CONDITIONS: (X,Y)# o
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