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Introduction



Need for a new accelerator
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New acceleration techniques
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Laser plasma wakefield

: 10 ~ 100 GV/m

Beam plasma wakefield

: 1 ~ 10 GV/m

Structure wakefield

: 0.1 ~ 1 GV/m



Wakefield in corrugated structure
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Longitudinal E-field plots (TM01 mode)

 The amplitude, frequency, and group velocity of field depend on the structure dimensions

and beam parameters
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Power characteristics
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mm

a 2

d 0.2

w 0.15

g 0.15

Beam parameters

RMS e-beam length [mm] 0.2

e-beam charge [nC] 20

Wakefield specification

Wake loss factor [V/pC] 177.60

Frequency [GHz] 207.6

RMS power /
Beam charge [MW/nC2]

2.33

Plat-top width /
tube length [ps/mm]

1.78

g

w d
a



Frequency characteristics
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Longitudinal wake impedance
of single frequency model

Longitudinal wake impedance
of multi-frequency model

a : 2 mm a : 1 mm
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Applications



THz source
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Radiation to spaceExtract to waveguide

Rectangular waveguide

Couping structure

Beam out
w/ HOMs

Beam injection



Accelerators
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Colinear wakefield accelerator Two beam accelerator

Cros, Brigitte, and Patric Muggli. "submitter: Towards a Proposal for an Advanced Linear Collider Report
on the Advanced and Novel Accelerators for High Energy Physics Roadmap Workshop, CERN, Geneva, April 2017." (2017).



Military applications
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Our fabrication method



Structure fabrication methods
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Disk stacking

Electroforming

Siy, A., et al. "Fabrication and testing of corrugated waveguides for a collinear wakefield accelerator.“
Physical Review Accelerators and Beams 25.2 (2022): 021302.



Disk fabrication (die stamping)
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 Die stamping for mass-producing disks

 Stamped disks undergo chemical polishing for surface treatment and fine size adjustment

Trough ringRidge ring



LIGA process in PAL 9D beamline
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Disk fabrication (LIGA)
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Trough rings (ID 1.6 mm) Ridge rings (ID 1.0 mm)



Assembly process
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Custom flange (Copper plated)

SS304 column (Nickel plated)

Trough disk Ridge disk

Assembly scheme
 The SS304 column was used as a guide to align disks

 355 disks were used for 46 mm corrugated structure



Half cut of structures
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Φ2.4 + 2.0 die stamping disks Φ1.6 + 1.0 LIGA disks

Outer pipe Outer pipe

0.2 mm 0.28 mm 0.3 mm 0.29 mm

2 mm
1 mm
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Experiments



Experiments (Co-linear acceleration)
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Measurement scheme in AWA

DUT

• First, the drive beam (~1 nC) was injected to generate the wakefield, and then

the long probe beam (low enough charge) followed.

• Wakefield was calculated by measuring the probe beam using the projection technique.



Results (Co-linear acceleration)
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Longitudinal wakefield measurement. (a) with the structure (b) without the structure
(c) The comparison of the measured (bluesolid) and the simulated longitudinal wakefield (red-dash)

Probe beamsDrive beams



Summary and Future plan
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 A THz corrugated structure can be utilized as a new accelerating technique or an RF generator.

 THz characteristics of the corrugated structure is dependent on its shape and dimensions.

 Our fabrication method have no limit to extend the length of the structure.

 We successfully developed the first structure and verified its performance by beam test

in AWA. (We thank AWA so much for this)

 In the experiment, we demonstrated that we could obtain wakefield quality similar to

the simulation, with our fabrication method.

 We are currently developing a more precise fabrication method.

 Future plan1 : THz source > 1 GW

 Future plan2 : Accelerator > 1 GV/m



Thank you

piddonge@postech.ac.kr
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