Hit rate and sample
consumption for samples in
liquid water.

Daniel DePonte
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Hit Rate

FEL rep rate x probability of hitting a
diffracting object (hits/s)




The probability of hitting a diffracting object with
an x-ray pulse is given by the concentration of
diffracting objects in the interaction volume.
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dripping vs jetting
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biphone driven breakup




flow focusing

Squeeze the liquid and it will accelerate

(a)

A. M. Ganan-Calvo Phys Rev Lett 80 p285 (1998)



as dynamic nozzle




SCIENCE
|100 Mm 11.86 kV CZBSD  Chamber= 64 Pa

EVO MA25

= WD = 5.0 mm 233 X
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19.45 kV CZ BSD Chamber = 69 Pa EVO MA25
WD = 4.5 mm 748 X
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WD = 8.5mm
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257 X
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Aerodynamic lens

1D compression
high sample consumption
high hit rate
variable degree of hydration
lower gas load



Aerodynamic lens




The probability of hitting a diffracting object with
an x-ray pulse is given by the concentration of
diffracting objects in the interaction volume.
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The probability of hitting a diffracting object with
an x-ray pulse is given by the concentration of
diffracting objects in the interaction volume.




Aerolens Dusting
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23.71 kV CZBSD Chamber= 56 Pa D MRS

ZEISX

] Eg——

WD = 5.0 mm 343 K X



The probability of hitting a diffracting object with
an x-ray pulse is given by the concentration of
diffracting objects in the interaction volume.
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Will it diffract!?
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The probability of hitting a diffracting object with
an x-ray pulse is given by the of
diffracting objects in the interaction volume.
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Hit Rates

147 RC,ir in sponge phase (CXl, jet)
| 7% PSI (CXI, jet)

10% PSII (CXI, jet)

|0% catB (CX|, jet)

40% Mimi (AMO, lens)

2% (FLASH, lens




Sample consumption =
flow rate x concenbration x hits needed/hit rate




Sample consumption =
How rate x cone x hits needed / hit rate

Approximately:
100ul/min Rayleigh jet
1-15 pl/min for PSI with PEG

1 pl/min for a ~1pum jet




Drop on Demand




Complex dripping

CEEL

DePonte, Weierstall, Doak ASU 2007






Sample consumption =
flow rate x cone x hits needed / hit rate

small crystals FxS®L




ample homogeneity

Mimi at FLASH 2011
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