
We can reconstruct images of non-periodic 
particles

Mimivirus Tobacco mosaic virusMimivirus

Andrew Martin, CFEL
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Calculations show that anomalous signals are 
enhanced by high X-ray intensity

Undamaged

12 µm2

4 µm2

1 µm2

Effective scattering factors for Fe with 2 mJ pulse

Average ionization by end of pulse is +14 for highest fluence

photon energy (keV)photon energy (keV)

c(λ) → f’’b(λ) → f 
0+f’

1.6 ⨉ 1017 W/cm2

5 ⨉ 1017 W/cm2

2 ⨉ 1018 W/cm2

2 ⨉ 1019 W/cm2 200 MGy/fs

20 MGy/fs

5 MGy/fs

1.6 MGy/fs S.-K. Son, H.N.C., R. Santra, 

PRL 107, 218102 (2011).
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The assembly and orientation problem can be 
solved by accumulation of self correlation functions

Dmitri Starodub

This method can utilize all 30,000 pulses 

per second, even if the detector can only 

store 3,000.  (Incoherent addition) 

Number of patterns 

required is proportional 

to SNR2
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Opportunities could be tremendous

1*($2/3'+(4**+(&,/3%(567666(/"8*4%*+()&9*"4$(:/"(&($%"3!%3"*(

;28$(!/3'+(,*(&!28*<&,'*(=8%2(>5667666($2/%$((((?=8%2(56:#()&"@!'*$A0'B

;2*(!/4@43/3$(C/=84D(E*%(!/4$30*$(&,/3%(56(F'A0843%*

LCLS at 120 Hz
XFEL at 27,000 
pulses/second

XFEL at 3,000 
pulses/second

Measurement time

Number of structures per 
day (1 minute exchange)

Volume of suspension

Amount of protein

Amount of protein with 
pulsed jet

14 minutes 3 seconds 31 seconds

96 1370 950

140 F' 0.5 F' 5 F'

1.4 mg 5 FD 50 FD

56(FD 0.5 FD 5 µg
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