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LIFE SCIENCES

Å Soft X-ray flash imaging of cells, organelles and macromolecular assemblies

Å 2D IR experiments for proteomics and identification of ligand binding, 

conformational responses of proteins, and imaging

Å Pump/probe experiments to detect events on ps time scales (e.g. enzyme catalysis or 

DNA damage)

Å THz imaging to probe details of THz interaction with biological material 
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X-ray free-electron lasers provide pulses that are intense, 

short duration, short wavelength, and coherent
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X-rays

APS=Advanced Photon Source (ANL)

ALS=Advanced Light Source (LBNL)

operational 2009

8 keV, ~200 fs, 1012 photons

Linac Coherent Light Source, 

SLAC, Stanford

operational now

500 eV, 10-50 fs, 1012

photons

FLASH

DESY, Hamburg

LCLS

operational 2013

12 keV, 50-100 fs, 1013

photons

European X-ray FEL,

DESY, Hamburg

FLASH

From Henry Chapman (2008)

Diamond



X-ray free-electron lasers enables nm-resolution imaging 

of biological assembleys

Combine 105-107 measurements

Classification Averaging Orientation Reconstruction

XFEL pulse

Particle injection

One pulse, one measurement

G. Huldt et al, J. Struct. Biol 144 (2003) J. Miao, Hodgson, Sayre, PNAS 98 (2001)

R. Neutze et al, Nature 406 (2000)

Image is directly obtained from scattering pattern.

using S. Marchesini Shrinkwrap algorithm 

based on Sayre/Gerchberg/Saxton algorithms


