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Membrane proteins pump-probe time-resolved
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<«—— 100fs SASE1 X-ray pulses, 0.9-60 A, 1012 Coherent

photons (And also spontaneous ~ 108 photons)
European X-FEL

<+«—— <230fs X-ray pulses, 1.5-15 A, 2.10'2 Coherent photons

Stanford LCLS

<+«—— Commissioning 14ID/APS U23+U27 and fs laser

100ps time resolution, 101° photons

<«—— 100ps time resolution, Myoglobin-CO, ESRF, 10*° photons

<«—— ns time resolution, Photoactive Yellow Protein, ESRF

<«—— ms time resolution, Photoactive Yellow Protein, ESRF

<«—— ns time resolution, Myoglobin-CO, ESRF

European X-FEL

LCLS Stanford

14ID/IAPS

IDO9B/ESRF
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Polychromatic X-ray pulses at ESRF/ID09B

Wulff et al. (2002) Faraday discussions 122,13
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1 mm

Room
temperature

P4,2,2 GFP, Image 91
150 ps Laue data set
Resolution ~2.5 A

Indexing

Photolysed map

Fourier difference
map at 150 ps
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IR Protein assignments uses cryo-trapping and static X-ray crystallography

Glutamine 69

Glutamic Acid 222

GIn 69 Z Thr 203

Cys 70

IGIU 222

Red: Negative
Blue: Positive
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* Table is incomplete: APS beamline 141D, Spring-8, PF-AR, XFEL SASE?2

, SASE3 , SCSS XFEL
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Derive the visible pulse from the same bunch and avoid using independent source to bring timing jitter down
to within the time resolution of the pump-probe experiment
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