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Brilliance synchrotrons
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Brilliance
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Brilliance
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X-ray generation by Inverse Compton Scattering (ICS)

Ax = Ao 1_164:2897 b= U?z (double) relativistic Doppler shift
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X-ray generation by Inverse Compton Scattering (ICS)

A, =400/800 nm

8 CLIC meeting 7 Dec 2022 TU/e



Brilliance
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Brilliance
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Brilliance
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Brilliance
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Brilliance
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Smart*Light: a linear-accelerator-based ICS source

50-cell, 30 MeV X-band accelerator ,
l U el
‘ o i/ Interaction chamber
100 keV DC electron gun | g% ;‘

Compact X-band (12 GHz) technology
Modular: swap electron gun, add accelerating sections
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Smart*Light: a linear-accelerator-based ICS source
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Smart*Light: a linear-accelerator-based ICS source

50-cell, 30 MeV
X-band accelerator

100 keV DC electron gun
Interaction chamber
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Electron beam line components

TU/e 100 kV DC photogun TU/e buncher cavity Specially designed X-band accelerator
for 100 keV injection
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Interaction chamber
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TU/e design of 50-cell X-band accelerator
Design based on 24-Cell CLIC standard

First few cells adjusted to allow injection at 100 keV;
Acceleration to 30 MeV at 75 MV/m gradient.
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LLRF testing
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Figure 3: The absorption Si1,32 and transmission Si2.91 as a function of the frequency f. The
dashed line indicates the corrected resonance frequency of the structure.
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High power conditioning @ 10 Hz

6 200 ns pulse length
\ \

e 6 MW > 15 MeV electrons > 5 keV X-rays
* Eventually 24 MW @ 1 kHz

Forward power (MW)

Cumulative RF pulses %106
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Smart*Light estimated performance
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From Smart*Light...

50-cell, 30 MeV X-band accelerator ’

I Uy,

ul

Compact X-band (12 GHz) technology
Modular: swap electron gun, add accelerating sections
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...to HardLight

Second accelerator:

Thermionic gun: >100 keV X-ray energies
>100 times higher brilliance
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Smart*Light estimated performance
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New lab early 2023




Summary

28

Smart*Light: Inverse Compton Scattering Source for tunable, monochromatic hard
X-ray beams in a compact setup

Achievable hard X-ray brilliance several orders of magnitude higher than current lab
sources

Achievable hard X-ray brilliance at high energies comparable to synchrotron
bending magnet radiation (DUBBLE @ ESRF)

Construction underway; first light in 2022-2023, full performance in 2025.
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