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Tasks and progresses

• Task 13.1: Investigations of injection schemes for 
high quality electron bunches

Challenges:  robust control of electron injection for 
beams with > 1 GeV, > 50 pC, < 1% energy spread with 
a commercial ~200 TW laser system.  (Options: 
Ionization injection, density gradient injection) 

Deliverable: Report in 36 months (due 11/2018).

Recent related work : M. Zeng et al. PoP (2016); M. Weikum et 
al., NIMPRA (2016); X. Yang et al., Sci. Rep. (2017); M. Tooley et 
al., PRL 2017; G.G. Manahan et al., Nature Comm. 8, 15705 
(2017); L.X. Hu et al., submitted; Q. Zhao et al., submitted (2017)
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Attosecond bunch generation with 
doneramp injection

Minimum bunch length: 260 

attoseconds rms

M.P. Tooley et al., PRL 2017
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Electron trajectories

M.P. Tooley et al., PRL 2017
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External transverse 
magnetic field of a few 
tens Tesla can control 
ionisation for reduced 
energy spread

Q. Zhao et al., submitted (2017)

SJTU, 
Strathclyde, 
UCLA 
collaboration



Tasks and progresses
• Task 13.2: Extension of spectral range of plasma-

based radiation sources to gamma-rays and the far 
infra-red

• Task 13.3: Investigations of coherence development 
in plasma-based radiation sources 

Deliverable: Report  in 48 months (due 11/2019). 

Recent related work : W.J. Ding & Sheng, PRE (2016); J. Luo et al., 
Sci. Rep.  (2016); K. Huang et al., Sci. Rep. 6, 27633 (2016); L. L. 
Yu et al., Nat. Comm. (2016); T. Wilson et al., PPCF (2017); W. Luo 
et al., submitted (2017); W.M. Wang et al., submitted (2017); F.Y. 
Li et al., in preparation (2017); J. Vieira in preparation (2017) 









Enhanced Betatron Hard X-rays from Ionization 
Injected Electrons in a Laser Plasma Accelerator

K. Huang et al., Sci. Rep. 6, 27633 (2016).



Multi-100 MeV gamma-ray from PW 
laser interaction with wire target

W.M. Wang, Z.M. Sheng et al., (2017).
CAS, Strathclyde, Juelich
collaboration



Tasks and progresses

• Task 13.4: Development of diagnostic systems for 
investigating plasma-based radiation sources

Challenges: diagnostic of beam transport, radiation 
coherence measurements, measurement of the 
correlation between the beam and radiation, advanced 
on-line diagnostic of electron beams and radiation.

Deliverable: Report in 36 months (due 11/2018).

Several diagnostic systems are already in use at 
Strathclyde and some are under development.
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Scottish Centre for the Application of

Plasma-based Accelerators (SCAPA)

• Beamline template: ALPHA-X laser-plasma accelerator 

facilities at Strathclyde

• User access to SCAPA

• In-depth programme of Applications.

• Accelerator and source Research & Development.

• Knowledge Exchange & Commercialisation

• Engagement in European and other large projects.

• Training: Centre for Doctoral Training in the Application of 

Next Generation Accelerations

• 3 shielded areas with 7 accelerator beam lines.

• High-intensity femtosecond laser systems: 

a) 350 TW (with provision for PW) @ 5 Hz,

b) 40 TW @ 10 Hz,

c) sub-TW @ 1 kHz.

• High-energy proton, ion and electron bunches.

• High-brightness fs duration X-ray & gamma-ray pulses.

•

• EPSRC, SUPA and Cockcroft Beamlines

APPLICATIONS
• Radiobiology
• Ultrafast Probing
• High-Resolution Imaging
• Radioisotope Production
• Detector Development
• Radiation Damage Testing

40 mm

Compact GeV electron accelerator

and gamma-ray source

mailto:dino@phys.strath.ac.uk


dino@phys.strath.ac.uk EUPRAXIA 2017

350 TW laser and compressor chamber  

installed in clean room

ALPHA-X beam line installation

nearing completion in Bunker C

40 TW laser operational for Bunker C

350 TW laser delivered 6th Oct

350 TW laser compressor

Thales installation & commissioning 17th Oct – 16th Dec

Highest rep rate petawatt-
class laser in the world

Operational: Handover of 350 TW laser at end of January 2017

Why don’t you visit us? It is impressive.
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Asynchronous and achromatic 
beamline for SCAPA at Strathclyde

Collaboration within Cockcroft Institute

Cockcroft/SUPA SCAPA beamline 
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