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Outline of the talk

Limitations of the conventional approaches:
metals break down and dielectrics charge up!

Electromagnetic properties of the Surface Wave
Accelerator Based on SIC (SWABSIC)

Cold tests of SWABSIC at UT
— Prism coupling: Kretschmann configuration

SWABSIC: What Can be Done at the ATF
— Possible diagnostics of the beam misalignment
— Beam-driven wakefield accelerator

— Two-stage experiment: one CO2-driven SWABSIC
prebunches the beam, the other one diagnoses!



LLaser and Beam Damage: Dielectrics vs.
Metals vs. Semiconductors

]Dﬂﬂ E 1 IIlIIIII 1 IIIIIIII 1 IIIIIIII

~ " | = == Ref [20]
B10E |- Ref. [21]
H
T
=
v 10 E L) r :
E F-== ! EF B N B " |
w Satal ' 5 3 I 3 :
R E‘ , - B 8 §. & B
E S VR, P M ST T AT O e Y S
= (110 copper (multiple shot) 575 nanometers .

D l l'Ef: [lﬁ][]';'] | L A R W 4{!'-1 "5‘...\-",-1- "--_'iu"-f'l-l-.n.'--.'?l._l#'-..;,-.;'-..-'-

' P T I R A Y LR X T AR SN PR ACIT 8 T § AANF (N

l 10 100 1000 10001
Pulsewidth (ps)
From Du and Byer (1999). Livermore’s diffraction gratings based

on multilayer dielectric reflectors -

Most measurements at 0.8-1 :
no gold to avoid damage

micron wavelength




g Surface-wave accelerator driven by L|
g a high-power CO, laser
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*Supports o = kc mode -
4pum  can accelerate relativistic
I particles

*Near field (small gap) =
attractive ratio E,/E,

SiC/vacuum SPP’s are excitable

: : *Acceleration by surface
by widely available tunable

phonon polaritons (SPP)

CO, laser
*Application: injector into
laser-plasma accelerator
Kalmykov, Polomarov, Korobkin, i i
Otwinowski, Power, and Shvets, Phil. Trans. *Cherenkov dlagnostlcs

Royal Soc. 364, 725 (2006); AAC’08 Conf. for compressed ATF
Proc., p.538 (2009). beam?
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Electromagnetic modes of the Surface Wave
Accelerator Based on SiC (SWABSIC)
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Coupling: what works and what does not

Incident CO4laser

Otto experiment: =11.262 um, dgap-5.32 um, 1.3um SiC on 400 pm Si

Otto
~configuration

Reflectivity

0.55/|—P polarization
0 —S polarization : ‘ : .
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Single and double interface SWABSIC

To Power meter
or IR camera
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Si Prism + SIC Film Fabrication
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Sub-luminous SPP at SiC/air interface

Si Kretschmann prism: reflection and refraction, #=10.723 um To Power meter
0.4 . ! ! . . . . . or IR camera
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Single-interface SSPs: different A’s
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To Power Meter

Narrow beam propagating at small

Transmitted angle to the prism’s center plane
Beam gets modulated by a CO2 laser

*Prebunched beam passes through
the second SWABSIC >
diagnostics of the bunching



SWABSIC: two Interface SPPs

Step 1: Grow 1.7 um of SiC Step 3: Patterning with photoresist

Step 2: LTO deposition

_ Step 4: BOE Etch lv
of 5 um SiO,

Step 5: Final Assembly
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Guided Wakes for all Wavelengths
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Phase Velocities of Wakes
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Proposed set of ATF Experiments

Investigation of the all-semiconductor structure charging
by the beam’s impact: easy!

Breakdown or now breakdown with a MW CO2 laser?
Relatively easy (we only have a 1W laser at UT)

Generation of transverse and longitudinal wakes by a
compressed (30 microns) beam: both in single-interface
and double-interface geometries

Self-modulation of a long beam inside SWABSIC - need
to do more simulations

Beam diagnostics (including centroid’s displacement) by
monitoring transverse and longitudinal wakes

Two-stage SWABSIC: prebunching of the long beam using
the CO2 laser followed by Cherenkov emission from the
second SWABSIC structure
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