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Motivation

* Accelerators have led to new science: #
— HEP
— Light sources (Chemistry, Biology, Materials)
— Cost

~—Maximum RF gradients ~ 100MV/m.
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Types of Wakefield Accelerators

* Laser driven plasma wakefield acceleration
 Beam driven plasma wakefield acceleration
* Dielectric Loaded Waveguides (DLW)

30 September 2004 I International weekly journal of science
e —

www.nature.com/nature

The dawn of c@mpact partigle accelerators
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Dielectric Loaded Waveguides

Cylindrical, Slab...
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*Dielectric restricts phase velocities < c!
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Understanding

* Resonant frequencies(monopole, dipoles ..)

— Dispersion equation

* Mode coupling

— Understood by looking at the frequency space of

current profile.
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Electric Field(MV/m)

Understanding the Wake

* Transformer Ratio (R = Abs(E+/E-))
— Fundamental Wakefield Theorem (Sym. Bunch: R < 2)

* Energy modulation (bad).

Witness bunch must fit in bucket!
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Pulse Shaping

* Very important!

e Maximize both E+
and R.

* Reduce energy
spread.

transformer ratio

I Parameters U

I inner radius a 165 fm
outer radius b 195 fem

| relative permittivity e, 5.7

I fundamental frequency fo 0.83 THz

10 10 10
peak accelerating field (MV/m/nC)
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Pulse Shaping Continued
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Pulse Shaping Continued
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Achievable using multi frequency RF booster

TM110

TM010

Emittance Exchanger (EEX) for very

flexible shaping
*Both will be available at ASTA!
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Dielectric Considerations

 E+ and R highly dependent on electric
permittivity of dielectric.
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Round vs Flat Beam

* Round beams have more stringent
requirement on betatron functions
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Advanced Superconducting Test
Accelerator (ASTA)

~130 meters high-energy »>
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DLW Acceleration at ASTA

* Flexible bunch shaping capabilities
— Round, flat,
— longitudinally tailored(p2)

* High repetition rate
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— Study dynamical effects

60 - 7
’g 40 I by ' | A /—\500
~ I i | || I o
> || (l [l I Il ‘I' \ I "“ ~
S 2 | “"u“";“‘w\l‘w"“hw'\;y L 499
- 0 ‘|‘||\“'\l\le“l‘\l‘\l“‘l“l‘\l“l‘?\‘I"\ £ 408
© \“H'\ll“"\"‘llﬁ‘lfll‘“‘||l‘\||‘H'\|" b=
=200 517
QL AARRARARARRRR AR AN £
%40 SRR R R RAR RN £ 496
@ 60 | = 495
o J

—8%000.0010.0020.0030.0040.0050.0060.007 19 05 10 1 20 9.5

Z (mm) +4.9623x10' time (fs) +1.65428x10°




Conclusions

 What’s beyond the standard model?

— Let’s make a PeV machine!
* Light sources have long waiting lines!
e “Recycle”

“Are you real??”

SUSY




