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Science @ Linac Coherent Light Source in Stanford

Imaging in life science: Exploring the speed limits in
Holography of mimi viruses information technology
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Wang et al,
Phys. Rev. Lett. 108, 267403 (2012)

Seibert et al, Nature 470, 78 (2011)



The Future: Superconducting Free Electron Lasers

European XFEL in Hamburg ASU Compact X-ray Light
Source
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9.3 GHz RF frequency
1 kHz rep rate @ 100 pC

...provides hard x-rays at ...Is based on laser
high repetition rates manipulation of electron beams



The Future: Superconducting Compact Free Electron Lasers
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Key:

Red - funded (operational or under construction)
Blue - funded R&D program
ol Black - concepts and proposals

..provides a market niche

The combination with
superconducting accelerators
at FREIA
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9.3 GHz RF frequency
1 kHz rep rate @ 100 pC

..provides unigque science
opportunities



Accelerators in Medicine - positron emission tomography (PET)

Schematic of PET tracer production center

Introducing novel (superconducting)
accelerator technology promises
reduction of the footprint and power
consumption of PET tracer

production
Figure courtesy of GE Healthcare



Accelerators iIn Medicine

(a) conventional photon therapy on a liver cancer case.

Goal: reduce the dose

(b) interlaced proton grid therapy

Thomas Henry, PhD thesis Stockholm University (2018)

T. Henry, et al. Physica Medica 56, 81 ((2018)



https://www.sciencedirect.com/science/journal/11201797

Accelerators in Medicine - present

Gantry

Nozzle

Snout
Patient

J. B. Farr, et al. Med. Phys. 45, 953 (2018)



Accelerators in Medicine - future

Superconducting gantry will
enable rapid beam movements
and beam focussing
essential for reducing the
patient dose



Summary: Superconductivity, Accelerators & Science at FREIA

Figure courtesy: CERN

Develop and test
superconducting components
to reduce footprint and power

consumption of cancer therapy
applications

Develop new compact
superconducting light sources
for research

oo

9.3 GHz RF frequency
1 kHz rep rate @ 100 pC







