Accelerator Physics Lecture Modules

1. Introduction/Timing
2. Beam propagation basics
3. Simple Harmonic Oscillator

4. Betatron oscillations (transverse motion)
5. Dispersion
6. Closed Orbit Distortion

—>7. Synchrotron oscillations
8. Properties of synchrotron radiation

9. Radiation damping
10. Equilibirum emittance



/ 204 o, tuclinal (Dscrlla trons

\ w\t\ﬁ&\c fron osci/llatzons \&&&‘ \ ocwSInZ \

V. SOOWIHz
\,h\v 2.5y .Alll'l%\.m\w*

u\w NEhron oS

\\\ phase

Y \ e Phase ¥
$\_W\\\\§\ < CT&\ wté qu /

,m, / \%\u‘ electrons Crost \Q\E\@a %&&3\&

Lecs/y EXcrres m\wﬁ& rotron , betatron oscone 20

2P3

bending magnet ;r

photon Ap
V2
mw\g&&x
%—| 4 - ¥
[ate. .




Lons;fuc/inal Scire v ons  — Phase Sovee

J
Y 2o \
\ bucket/ o . ”
m&&» \ &arty K- ——
KK J - .
“@ i o \“kﬂ ,
_ 1 1
J\m ; Nmm%\ /ate

\

LY =0

U+ o ¥ 4 ’

\%\S\\.\\\ hr.\\qﬁ& yorson \\&\&&@
~ g ~ JOEK2

Tn the /inear \\.\\Q\@x\.\sm\\q.sa oxpect

CJasoncar AErs/vatrom in TErrs & AY er ne ( q\bm\ bw@ Cononis/ coordsinartes

>D\w\\ laxt  -x&

Phsse
Space




Long/tucinal (Dseilotrons = & gua tran of Wfotion

V., A 74
N eV | )
u |- lln%nn early h\s&&%&. Parbete ;. E,=C W sin¥% -y,
U —_——_— — S ) , B
' (e \ %.\r\ \N\Rﬂ%\ Partcte ” m\ e/ S~ 4,
_ S
fe—— % — - .V
Devie 7027
Bm = M\ IM\..Q
Ay : . .
DE= € F\\%\\iw l%\\l\m\ I\\\o l&n\
Discrete Differentiors ;
— A
¥ A% cof T 4e” = NY\%\:% - quve\ - \Qo - &)
: b%TI _ @ __0
L¥eoSY, r/s5< @ &@
yen " J
H / v AUy 4 —
pe = L pvcosys — Z0E
7o

@ -y, i$z\3$m§§m¥ nnNM@bﬁ
pr

WR\Q\S\Q\,AN Ferm



\,.\&&&\.\.&\N 04 Wlotion
/ ) Ju
AE" = CV prcosy — 2l ge
7 AdE
—N "
RF S~
D) fherentrcre m«\&m\,
A " \g
7 2 €YV Ay — L Alpe"=0 = .-\A\KKM\ =’ \m‘t “rep 5%,
NE -wc.léﬁ\m@s T e > AE M\\Bh x\\\@.Rmm Ne=
$ y T
\\, NO\Q\%\-\\\ f\prwp.
Aw\Wv\n \.W\\Jv %Xh
o

Fromn A1Spersion Cé/colatim
P PO enTenn] Corqpaction \&n«d\
ﬁ\.m n%«.b.u.ﬂ here O =h- -y, , A7

Cort it out-

A

ev

lﬁ - NN\\NQ&\\‘N
llth\w\Q
Sty 75 dE

For \\Qﬂwﬁ mech med

B u\\s%.\..\o\w
S =1 T o7

-
~10(s07

~ JO ? 42




Sonchrofrorn sciatrgas
[

- - . L. AL
Bm\*%om;mum_\*pban s = 37 T
LER) = dE, € "¢ 7 - et | Nmﬁmm 5

— wle
vﬁnﬂ\\\\l\m&M \AQ&&
&

m\ )m\m r\t.%\&\u

— mM\ . _ QA\N |
P e Fley)de ¢ &, 252
emittance 270205,

Oc Gndd ﬁwm\ Gcre NM sl riemn bealarice

AT - separatrix bt trveerr exgitstoor) Gad e Q\S\\‘\N\
—
“ . P .
/ﬂ\.ﬂ o [rabio mm \N«\«\R\Q N Worevus %\x\&&%
0 » 0
%
M
——]

— - R

~—




Heco/ = Jal) Insts ,\sf\nw\ ~ Brovcbany , S/non Burcty
7 (4

Ta/

< ffecd
m\\ll/v s @ncas direction

%\s\\.wt\g.%g spacd

mm. V] w@ ,m.\\&&«\ causes Tene Spréeed

ks
NQ\Q\Q\&&\N&\Q \ N&Q@A of Geletron Ffune curtt N\RN\ \

Auad 2 5
|L|. I DE >0 o Soxdeprie
s 7 \ Z/

Neeel \Q&;\\«.Q« R.&\%\\S\\NQ £6 Comnbat Heaet ~7ai/ \\wu,\&m\.\wﬁ
\&NWS.\&, Shrons  Non—frntel SE€XTCPIS
Tune SHIfE oith aonplitidk
Loss of WV\R\&N G e rie
Low Gean \\w\\\\,\w&\ [P0 17 ectP N\\\M\.«\M«w



(B renct m.mk\\o\m. o/ efalron

LY _
YU = £:-05 =4 - \\.m«\\m,\s«b\m
4 S K . s5¥ = =
- ¥
037 Bunct = m\\ A, ¢
- \N.\ - \§
- = o0 /% y
@ h h S\N\s.m ...b\ﬁr nmkﬁ\\ } \ s m&
V 7 £ /NN\: ?\\9\3\\9 \.Q\NN\
Q»% - Goo \NN‘\QIw \Q'u » 1 4 m@&s\an&%
. - = b0 (€7
0, = ARYY \m\:\:\ d Span

— Stwal Comepes —



M\WSB\\\Q\\Q\Q Q%n\\\&\\m.&& - A Leosew

/ \ \&&,«f%nc%\g\ wés a h,\\m\\&w&s\ \\w\«mm\\&\m% Q&\,@\&S —_ ,rm\ nebrotror
N\ w\\ﬂﬂ&\%\umu& ﬁ.\\Q\\k \\&\e\mm\ P \W\QM \.\\\a\\&h\ \Qi&\q\uwi P
3) bunct \N\N\& Proporfional fo Sprecol o phise DF 2005 ;s

Y \ Q\\W&\ uw\k@\w\u From £7 &%Q«&Mm\ xre: (/istr Socrce )

, Fs /9
rme T, e = 00



et nehrotya, OSCnetrone jn JPréactce

Q Lohote buncbhes €Xécote \R.Q\\N\\\\\N\\ «fﬂ\w\qﬁ\ﬁ\ﬂ\\\ﬁx Qt«.ﬂ\\\&@v»\&

+ \\%\\Xuk\&_ e

L_

S pectrens (s

&N&\wh\nﬂu\,\

N.o@ 3ty

Yess
‘ V L

.w\ \&&F\ OTCiHeto o Creafk Sidebansty af re volats xw\\xcs\nc,

:W pLClren)

. T
“ e
| el
Ll : ittt -

5 .\ .mr,\\gm\\\e\ Lotz t-ron QQQ\\\\.\N

iy Ny y

6XL

N
\
M X »




