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HG2023 context

Nearly-annual workshop dedicated to rf technology for advanced linacs – including high 
gradient, high frequency, compact applications, energy and performance upgrades.

Started out in 2007 focused on breakdown and the CLIC rf main linac rf system, also on  
maintaining a community for ex-NLC/JLC. 

Dedicated breakdown workshop series MeVArc split off and started in 2010.

HG2023 was the 15th edition!

Hosted by INFN Frascati. They are on their way to having the largest X-band installation.
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Main themes

Things Attributes

• Projects 
• Compact facilities
• Energy upgrades
• Ring injectors

• Test stands
• Accelerating structures
• Deflectors
• Photoinjectors
• Components
• Power sources

• High-gradient
• DC (gun and experiments)
• S-band
• C-band
• X-band
• Ka, mm and THz
• Dielectric
• Cryogenic
• Short pulse
• External magnetic field
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Selected examples

Now I will present a very few selected highlights, that do not include 
those being presented at this project meeting (hence the bias towards 
US and China).

Rather arbitrary choice, not at all comprehensive!



AWA RESEARCH THEMES
Timeless research themes
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Beam Production

APPLICATION

Beam Manipulation

• Beam manipulation and control. 

• Beam Diagnostics.

e.g. Double Emittance Exchange

Advanced Acceleration

• Structure Wakefield Acceleration

• Two beam acceleration

• Collinear wakefield acceleration

• Plasma Wakefield Acceleration

e.g. SWFA

• High-brightness sources

• High-charge sources 

• Novel cathodes

e.g. RF Photoinjector

THEME 3THEME 1 THEME 2

• 10 TeV Linear Collider 

• 10 GeV Compact XFEL

• 10 MeV UED

• not exhaustive



The Argonne Wakefield Accelerator (AWA) Facility

Beam Test Facility to enable novel acceleration
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Drive RF Photoinjector (65 MeV)

• single bunch: 100nC

• bunch train: 600 nC

Argonne Cathode Test Stand (2-4 MeV)

• Cathode research and diagnostics

• Physics of high-gradient breakdown

Witness RF photoinjector (15 MeV)

• Provides two-beam capability

• Bright beams for low-energy experiments

Experimental Switchyard

• Highly reconfigurable 

• 6D phase space manipulation

Laser

• 100 mJ (IR), 10 mJ (UV),

• 300 fs – 6 ps (UV)

• temporal shaping

https://www.anl.gov/awa

https://www.anl.gov/awa


Research and development of MW team

X-band accelerating structure

X-band deflecting structure

Dual-mode deflecting structure

S-band accelerating structure for proton therapy

S/C/X-band RF system, including 

accelerating structure, deflecting 

structure, pulse compressor on 

different facility or application

Technology

Application

C-band RF system on SXFEL

Cryogenic RF system

X-band deflector on SHINE

Project

SSRF

SXFEL

SHINE

X-band RF system on SXFEL

Normal conducting

RF system Cryogenic RF system

Cryogenic RF 

structures and 

system

Satisfy the operation of 

SSRF and SXFEL, and 

construction of SHINE 

normal conducting rf system, 

including several S-band and 

X-band deflectors

Responsible for high gradient technology 

research, such as X-band accelerating 

structures and deflecting structures, new 

technology about two modes operation 

deflecting structure, we begin cryogenic 

RF structures and systems development in 

recent years.

Responsible for mature technology 

application, including S-band and C-

band accelerating structures, deflecting 

structures, pulse compressor and 

waveguide components.  
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SSRF (SARI)
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Soon-to-be largest X-band installation
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10 MeV linac, Arizona State University



HG2023 in numbers

CONCLUDING REMARKS
Alessandro Gallo – INFN Frascati

15th Workshop on breakdown science and high gradient technology  HG2023 – INFN Frascati National Labs - October 20th 2023 11

• 92 registered participants
✓ from 28 scientific institutions 

+ 7 companies;

✓ from 14 countries + CERN;

✓ from 4 continents

Australia 2

China 17

France 1

Iran 2

Italy 28

Japan 2

Nederland 1

Norway 1

Slovenia 1

Spain 6

Sweden 4

Switzerland 1

United Kingdom 1

USA 15

CERN 10

Country Distribution

ITALY

CHINA

USA

CERN

Continent Distribution

America Asia Europa Oceania
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• 11 Plenary Sessions;

• 56 Oral presentations;

• 21 Posters;

• 3 Industrial Exhibitors
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• 15 students supported by grants

We are especially proud of them!

About 20% of the whole audience

Contrary to the statistical trend for 
the general audience, none of 
them is Italian!
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and thanks to all of you for the kind and alive participation to HG2023!
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Next

We’re going to keep going. Next will be HG2025. Location under discussion.

Some of you may also be interested in MeVArc2024 
https://indico.cern.ch/event/1298949/overview. 
Hosted by Sandia Laboratory and held in Lake Tahoe. Registration is open.

https://indico.cern.ch/event/1298949/overview

