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Elven Automation

Elves examine images and
set - up data processing

Elves runé

mosflm
scala
solve

mlphare
dm

arp/warp

Holton and Alber PNAS USA 101 1537-42 (2004)



Elven Automation

How often does it 

really work?
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35 operating US beamlines
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35 operating US beamlines

~1011 ph/ɛm2 exposure limit

2x109 ph/ɛm2/s

~ 100,000 datasets/year

1324 str in 2003

~ 2% efficient

Turning Data into Models



DVD data archive
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signal vs noise

ñIf you donôt have 

good data,

then you have 

no data at all.ò

-Sung-Hou Kim



signal vs noise
easy

hard

impossible



signal vs noise
easy

hard

impossible

threshold of ñsolvabilityò



signal vs noise

ñIf you donôt have 

good data,

then you must 

learn statistics.ò

-James Holton
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Sources of noise

ñphoton countingò

Read-out noise

Shutter jitter

Beam flicker

spot shape

radiation damage

ů(N) = sqrt(N)

rms 11.5 e-/pixel

rms 0.57 ms

0.15 %/ãHz

pixels? mosaicity?

B/Gray?



Simulated diffraction image
MLFSOM


