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Dielectric Wakefield Accelerators

Capable of GV/m gradients, 0.5-2 GV/m deceleration measured
here

Demonstrated sustained high breakdown threshold (~5 GV/m),
structure lifetimes in excess of 10000s pulses obtained for this
experiment

Potential source of THz radiation
Leverage nanofabrication

procedures to produce
structures

10 MV/m demonstrated
previously
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Dielectric Wakefield Accelerators
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Frequency [THz]

Narrowband THz
O 400 GHz (750 um)
O 1.2 THz (250 pm)

Unprecedented THz energies
theoretically possible.

O >100 mJ

O Nof yet completely
characterized

a) 1 cm tube Autocorrelation Trace
b) Spectrum of a)

c) 10 cm 450/640 tube spectrum

d) 10 cm 400 um steel tube spectrum
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Average energy loss of 50 MeV
(~150 mJ), 500 MV/m gradient

Spectrometer set fo image, no
deflection information

1700 measurements with beam
through structure, 600 no structure
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Simulations

EZ on axis, 450 um ID

Mathematica used to '
quickly solve it , !
analytically f' ." |
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Latest Results and

300um ID, 400 um OD 15 cm

Demonstrated sustained

~GV/m gradients
2GV/m

Characterized beam-structure <
interaction

Counts

Withess bunch acceleration!

Examine beam break-up in
structures with smaller tfransverse
dimensions
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Exira Material
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Structure Fabrication

i . e O Vapor Deposition of Al (~30 nm) then Cu (~
e | 500 nm)

Sulfate based copper electroplating bath
adds Cu to at least 12.5 um thickness

v Diamond saw cuts the tube to length
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Latest Results and Future Work

400um ID, 600 um OD 15 cm 300um ID, 400 um OD 15 cm
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Average energy loss of 120 MeV (~360 mJ)



UCLA

KK Reconstruction of Wakefield

Beam

T

Allows extraction of
beam and CCR pulse
parameters

Spectral content of
wakefield evident

Specific wakefield
properties under study

Fluence ~ 30 J/cm?2for
100 ps long pulse

Intensity [a.u.]

g

0.25

0.z

=

o
-

=
=

=

|
=
-t

&

o
]

%

KK Reconstruction of the 1 CM Data

p CCR Wakefield

f”

L=}

1 2 5 i

3 4
€ Position [mm]



UCLA

Allgnment

Structure Laser

Green Laser

\ Structure \ e /et

=S

OTR /{\\ OTR

CCD CCD




UCLA

FACET Beamline

-

LINAC
BEAM
>

~0.25m

& 8end Magn

== De-focusing

< Focusing Q

(B3 Horizontal/Vertical Correctors D<H Vacuum Valves [ Profile Monitor

@ Sextupole @ lon Chamber J




