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INDUCED ENERGY SPREAD
AND EMITTANCE GROWTH

Example: Achromatic bend through angle 0.

Let AE = particle's energy change during bend.

AE # 0 AO = O(AE/E)

Naively expect emittance growth <AE__ .
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Synchrotron Radiation .S’re_d'ru.m Por Cireular Motion
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Sync\'\ronism Condition

Cono(uc‘l’:ug walls ivicrease the
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n= azimuthal () index
p= axial (2) index
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Same counsideratims a.”,l), in, 9., & 180°-bend. .



Surrression a'c Cake.ren't Synckf‘otran Raohd-‘on E-Wee‘fs
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BUNCH SELF-INTERACTION IN VACUUM CHAMBER

Conducting

Plates \

Retarded Present
time t’ time t

— GEMF sts[Bohn |Bunch Vacuum Chamber, 41096



- TRANSIENT SELF-INTERACTION —Mm

R=1m,h=0.05m, o, =1 mm, E =40 MeV
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- TRANSIENT SELF-INTERACTION —Mm

R=1m,h=0.02m, o, =1 mm, E =40 MeV

1 1.2

Free-space

1.0

0.8

0.6 | “small” vacuuwm chomber

P(sh:eldcd} / P{frw space)

04

0.2 F

In chamber




Example Application
14 LA

“7Canonical™ assumr‘hows :

® V‘faiol—l;nc"d'\af?e 3au.ssfa.v1 buv\c\«,

@ CSR is Pr‘.v\ci,:a“y d(sFersive_,

® (ow3 Mauaue‘t (9 sfcao(y g'fa‘f'e,),

& |oa‘3 vacuum chamber (& free space).

Result: ¢ = 4/;:‘ + (Ae)’" 5

‘ RGw) |72
lae (mm-mrad)| = 0,039 Q(Pc)qcm«) [Wm)] 'f](*’)’
13(0)\ = {g3ne -tcose:-i-), -
6 = bend a»«\ﬂle,
Q = bunch cl»au-?e_)
Ux = rms transverse buuch size,
R = bewl radius,
g =

rms bunch le,ng'éh .

For TR Demo 180° ma.?ue.'t' weth "a.veraﬂc“ bunch F«apile:

eo~8 mom - wmrod 3 0"~ 2. mm 3 Q=13S"PC,

U‘x~7,$'mm, R*im}e“ﬂ'

= lA&\ = 23 wvm-mrad = € = 24 mm-wmead .,




TIs Space Charge I—m!;or‘l'o.n{' 7
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Vg, = +hermal SPeCd,

= P las ma. -@rezuew:.y,

Wo
Eb = electvon -beam energy,
A = rms bunch [ng'Hr\,
& = bunch d\arse.,
én= vuov'wxa.lt‘eco( rms emittance ,

Wf‘H’l r‘e.,oreseu{'a:\“c‘ve. beam Pa.m.md‘e_rs .

/@A-O,S'mm,

QA = 135 Pc,

€, io mm—-mrao(,
R ~ 1 mm ,

we, Find

l Space c‘aarse, is imi:orl“a.u't' i Eb < 1o MG—V.I
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= T

O |

7, AL

m |

~ [

Q

=

= SATIOVE -

= d

= .

-t

<«

- e\

= o )

m | MOSSTYAN003a HONNE J..m.

R N v w— 1 o

p—{ W Q n b~ 1 =
1883 ¢ ¢

AEV_SR.O




