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Feb 9, 2021

Lecture 12: Sextupoles & chromaticity - I

Chromaticity

1 FODO lattice
2 RHIC uncorrected
3 Sextupole next to every quadrupole
4 Chromaticity correction
5 RHIC tune footprint
Henon map
1 Todd's on-line simulation ...
2 Triangles nearQ = 1/3
3 Taxonomy of dynamical behavior

Chaos - Lyapunov exponent

Dynamic Aperture
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Chapter 9 BoowHRVEN

Catch-22 .. specified that a
concern for one's own safety in
the face of dangers that were
real and immediate was the
process of a rational mind. Orr
was crazy and could be
grounded. All he had to do was
ask; and as soon as he did, he
would no longer be crazy and
would have to fly more
missions.”

J. Heller, “Catch-22".

peggs@bnl.gov peggs@bnl.gov 210123 10



mailto:peggs@bnl.gov?subject=

’Mﬁ 2 /U(M"yv\e&ssw@ f{> e /Ud}.)

W;awwrz?g Mfaﬂrcbﬁ JQ\/)W(A §Oﬂﬁ>¢g Hasehas
— &%*0\747% st v (M’Uﬂ c& w\ﬂ @Ls%\

>< + %X’ C f) \/)?c(}-@ugi\ph/[\
ﬂO/>j 0 “““@fj $

’1_ "/cg
h f?“\GZﬂM%’T/C T mMeacy v e \WI\( a@[ (\\M@w *(
e

j(\)‘re wr( \x@hg»—z/\w\ ?<
& O{Q\wwm\m&y
o &
. “fﬁ”ﬂ

peggs@bnl.gov Accelerator Physics, USPAS 2021 4



mailto:peggs@bnl.gov?subject=

O b LAl N foud real 2l
h/_\—‘_—/
\u/{\\@ F\u@‘z C(\J\/OWC’?

N-N 7 »M [sneomas \

a )CV’(L:] 5
/KW\W :N?jr\ %? A 9¢e EoN ., 44 —bj\df
75
% ~ 27 Ky (/1\ 19> /ﬁ
R e /z
%XWM ?Cj v ¢/ z @

Cole oL Tounh OFED holde O s he 40, (7

peggs@bnl.gov Accelerator Physics, USPAS 2021 5



mailto:peggs@bnl.gov?subject=

NKT ] 3
RMS \MM% 5(>v—e;vy( E ~<§2)7N7 X0
Vo e 727 //g )
4 vwe §@>fz’@&( ) /\)A') $ = 0

VOACEGTARLY §L/v~mtj MK/\U_JQ% Sﬁy@( " ~|'qu

Q ST PECTE Ack x)jbﬁ - Nﬂ‘wZ

peggs@bnl.gov Accelerator Physics, USPAS 2021 6



mailto:peggs@bnl.gov?subject=

H\ s

qj)@s/ 5%7/0/;%( C}OW D’FSDCF — XOPJ‘—KFA(@/\ OS"(“:.\\MV{ Qdup

N( - ><
C_c)vsr{w&:( ®SC‘V\ W*A(CS
THeEN €>W t]:\)aol"}@xfl' <k

(1O = Sy
A/\)D Co ‘7&% (bm/\\& OS\DRCOMGW'[

T n o S AT
) 5" 7 xS - \S?MKA)\&*C(

+ 04 )

peggs@bnl.gov Accelerator Physics, USPAS 2021 7



mailto:peggs@bnl.gov?subject=

uE _ G — |
e P PRS-

IF |- b [ — wa s
ﬁ‘w&A S”L’V"ﬁ 39 /(,QGDM b‘(! B J

Tw & Fovo ’\"L%Ifé‘ “Ur NQ”/LD
o Soo=-2 5,

Q\/\H«oﬂk ‘A g -C M = 07
RN j\@fg@v% WVQ@?X

peggs@bnl.gov Accelerator Physics, USPAS 2021 8



mailto:peggs@bnl.gov?subject=

QQQDMZ\’T\C\’W\/ CRE £7 /QI\) (ﬂ%@ﬁtj] a0 3
Pesvioss (eon €29) I <goed “scenrsharkls by 52
é@zfi.éq

T
Quab Oedrag o U & L}é@:a
) NATA( :

VAT

Qwﬂ £ s U‘M\\ﬁ *WY’V@B > bon P (F\/D i \anfQ

[ VATRAL CY0IMS  KIE NEGATVE )

peggs@bnl.gov Accelerator Physics, USPAS 2021 9



mailto:peggs@bnl.gov?subject=

Sz?ﬂueoccg o bl « OUARIUPYCE (sv@mnﬂ)(

.l S
35/ 0 Ne ﬁi\(\/\m}/ «Dg SQK_{ u()o? @\,Jﬂ/\))u%

: K ot
( } 27—% O% O(\\‘i?ﬂ[@u;

Tvo W\M:cykg’ gr(m;(]&% c o D Aosds

0\\3r } < f”\%,f“\%x S¢
L ‘ pﬂ%ﬁ/\ff\’\@\ﬁ gg

SONE for Se 4 5o by oy Fe maben )

peggs@bnl.gov Accelerator Physics, USPAS 2021 10



mailto:peggs@bnl.gov?subject=

Wic (oage 1 /2 )
® ¢ ( M Wy =2 RV

-3
k> A (—?—’T :/22\16
// j v OOA~ &
G -)
? Qk )/ "7
Ny ke O B Y  NT:
Q - (P % > 079 R G HeehTor|

"Wy s v o o b ol o e

hWo bone dore shlle o8 (60>
. | ™

Q\\)\\Udﬁ 0(\’\'\@ %Le C hqycp \lmog 7

‘\\/\ ‘\O\r\e TI@V—C

peggs@bnl.gov Accelerator Physics, USPAS 2021 11



mailto:peggs@bnl.gov?subject=

HC:(\}O/\/ MA(P , QEDMQW/[ TEAN S (é:o)

w

‘e Wl s [ RIL TTRCAL d@ReqrrEs bl -~~-@“MJ Yt

\~S———

W f Mflwe mé?) s QB >+ @
K ( 3 (-s\«(? 10) (710,

~—L€ WQ/ (éNA\% W@Afaf TS ke\w@ﬂﬁdﬁ”@w

"T\t \(\@7«\’( Q S H(e 4'\90%% \gé\e L\m/\%mf’ }

\/V\\/\T S*VPJAVL\

peggs@bnl.gov Accelerator Physics, USPAS 2021 12



mailto:peggs@bnl.gov?subject=

ONE SEATWRE
Q. M\ \ cer o oo 551

Ve~ b{fg)rc: jzx—luﬁg/
\<\(}<; (ﬁ) ) X
X e >&l~037'
p o - (;j}i TERN (;\\%

< @ TUPE (& (Lose T© Vg :/_\ 8Q7

Net oo afd e, 3 Yons w\u B

\
:

peggs@bnl.gov Accelerator Physics, USPAS 2021 13



mailto:peggs@bnl.gov?subject=

630 SO

5 &(6/&’” Bj (Q AU

v E /f,_?’hQQ C;(@(kzﬂﬂ\ g\ s (% gal
) k L% LV N =

MR Surnetly, 2-Hoem duedd KOBAYAGH) MMT@W@

&3:2&(2@&\ B“L% %, [CK;« +Sk>ﬂ3j
whoo  OX o SRz
s St =3

I x ot

(
OX gty &t
IA

peggs@bnl.gov Accelerator Physics, USPAS 2021 14



mailto:peggs@bnl.gov?subject=

_,} \(muz a{) 54 %Dm\ V\Jl\dj F%\M qavJ o/\d’Jc’c@
- %EQJVM{\@ H; hves

[ ZI\\ + 3 XT\(\& «fﬁ“>()vgﬁ'4§t\ X_MB
Lo g 4

So,
s ?(35 <l ﬁ”f ©

XJ((x\/\& WW\SC«CE
g

3

peggs@bnl.gov Accelerator Physics, USPAS 2021 15



mailto:peggs@bnl.gov?subject=

HENON S TAKONOMY o 1=D onlnear belavor
\

@ (KE £ UL AR \UOMWQS@JU%)JT

- Vmﬁk/j C v lﬁr o o (v\?a/r Ca\j W/ Qﬁx
- EV\XO:(L\ “\\Wg (onJYC\ M%@ ,‘Cov\\ﬂ'\wm)s” I\‘\ WS

@ EQUVCAR  QESomANT %\NW;
_—I §{0r wok W@@D\,Vl i O‘kaﬂ BY) “C/\W(“(‘Qgg'\\(blf

DRI OieenT fog Q-0324)
- A‘”@)){ W W\ remeg W’W\‘My«? V%jd{a/r\y

@ CHVS\OS : ﬂﬂ §@>¢C\Kq rV'*CM\[ly ‘Aﬁjﬁ“gﬁ\@ L\ﬂL
T WHAT e T 2] )

peggs@bnl.gov Accelerator Physics, USPAS 2021 16



mailto:peggs@bnl.gov?subject=

LYRPUPoy  exfowed T
~Shak 2 est Fmjectes VERY c fopefler
(@ A OS¢ UU\JV Ao ble @«:Zczm\ 12 OKJ\\/SQ\O
G How oo Tloy BESW 4 e S

A7 C(VERNCY/ = (Q J(W\/
Al CAROCST ALY = C \Aga\(/‘)c ‘Oj QWPQ

v DE(IA\DQEBZ *(XALX\ vs

> g/ — At
() ~ 0, K] by 0 o ®C
° @fmaﬂ o \’h

peggs@bnl.gov Accelerator Physics, USPAS 2021 17



mailto:peggs@bnl.gov?subject=

DYPARIC  AfERTURE (DA
/[f) SINVCATIDY A lee T /Jmo: j\ o C)—W‘ CUJF WK a1

m% Jlote b@%aﬁ RAM QA\C-Q?V\O{ \gw\f At
(L»T[ e beam \P@DDB ﬁﬁ '

(\)@%A( T>/ Xe S W&o @xc‘}d&»/&é‘()ggb\ﬂ
W TMC < e o DA

< beam (G e o\ocrf:@%»s B e
“EUEp 0 0D (it 20w q SEXTURLE

+ ¢ i« &t@w@)ex EJ\BU\

peggs@bnl.gov Accelerator Physics, USPAS 2021 18



mailto:peggs@bnl.gov?subject=

D Whch doves g )agm Vs 7
Q \*\J\D l;-{/\\;l\@\\rf \J ok s tv\ffj

peggs@bnl.gov Accelerator Physics, USPAS 2021

19


mailto:peggs@bnl.gov?subject=

