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Three mairrepresentativeapplications have been identified for Eupraxia:

1.

Betatronbased xray source for imaging (UK eordinator:Z. Najmudin)

2. Comptonbased -ray source for industrial applications and hifghd QED
(UK co-ordinators:C. Murphy and S. P. D. Mangles)

3. ILow energy and higlenergy positron beattimes (UK ccordinator:G. Sal'l'l)|
_____________________ e
high-charge (AC?)
wider divergence oK!
large bandwidth ok l
Other applicationsq
Energy:  tuneablgrom 0.5 to 5 MeV Energy: 1 GeV
Bandwidth: 10keV Bandwidth: 5%
Charge/s: tens @iC (>1(° e) Charge/beam: ~ 18C (~1C e*)
Duration:  10s ops Duration: 10 fs
Emittance: ~ mmmrad Emittance: 0.2 mmrad
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A high-charge source of los@nergy positrons is particularly useful for volumetric, high
resolution inspection of materialBALS: PositronAnnihilationL ifetime Spectroscopy)
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Laser-driven sources can provide a tuneable source of positrons with 10spsfduration
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Irradiation of solid targets with lasewakefieldaccelerated electron beams
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For a 10QC, 5 GeV electron beam operating at 100 H
we expect approximately

Signal (V)

Weak dependence on electron beam energy. Similar
positron yield for a 1 GeV electron beam
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Direct laser irradiation of solid targets
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Experiments using the TARANIS laser at QUB
I"#$%

&' (*+,-*["%.-"0%. 12,+(

e | E =(9.5+0.4))
B | ¢ = (750 +100) fs
' 6=7um
EPSRC | =2x10° Wcm?
s Electron & Positron Spectra for Nov 2nd Shot 2 (1 mm Ta)
o | | | | | ‘ | s | +,$-) %0
w0k —_"swer 11 Conv. efficiency: " 10%

' Temperature: 1 MeV (JxB)
10 | e /sr/MeV: | 101
10° 3 &I#()%I*#

: I Max energy: I 3 MeV
o It can be used for ENEdIV-1d[e]sk ' ps
ol testing of capture SEERWAVIY I 3x108

: SRRl - | et /sr/100keV BW: !" 107

Energy (MeV)

Gianluca Sarri: Frascati November 2018 5



QUEEN'S
M UNIVERSITY
’A) BELFAST

<

------------------------ e* capture mechanism
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EuPRAXIA electron beam
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" Thanks for your attention!

ca Sarri, A.Alejo, J. Warwick, GSamarin M. Cunnlngham C
QueenOs University Belfast, UK /
g.sarri@qub.ac.uk

NN L7
= Iunl 12 H—

—— e G

I"#$%&'()*+,%"-$%"+*#.%/%012/#23%0' (4%, "*%51'(&*-2%6 2#(27$%8(#9(2%:;:;%
HBR-00-2/%0H 22 (.- H(2%& (3-44*% 12/ %3'-2,%-3**4*2,%<(%=>?@A:B




