XFEL _ l

Sample Injection
Technology

Status and Perspective
Joachim Schulz, European XFEL GmbH




I - Sample injection technology 0 Status and perspective

European

XFEL | A reasons for sample |nje.ct|on

G

Highest repetition rate
In the world

/, 200 n‘S\\

(

\

|

X-ray photons

L,l\iﬂ“

_~  FEL
process

Requires
fast
sample
change

January 25% 2012, XFEL Users Meeting
Joachim Schulz, European XFEL GmbH



Sample injection technology 0 Status and perspective

European

XFEL | Another reasons for sample injection

Lensless imaging

‘ Free particles

give good
prior knowledge

!

Algorithm

Lo
\

January 25% 2012, XFEL Users Meeting
Joachim Schulz, European XFEL GmbH




1 Sample injection technology 0 Status and perspective

European

XFEL ] Yet another reason for sample injection

. Many single
particle images

. Classify for
orientation

. Average each
class

. Combine to 3D
Image

. reconstruct

Need of many
samples

- < L]
:-!jx\!- -.-(‘ a,
stk (FORl Al

S

Sty -
e P :

Classification ' 3D averaging Reconstruction

January 25% 2012, XFEL Users Meeting
Joachim Schulz, European XFEL GmbH



Sample injection technology 0 Status and perspective

European

XFEL | Serial femtosecond crystallography

Interaction Front pnCCD
point (z =68 mm)

Chapman, H. N., et al., Nature 470 733 p73 (2011).
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DePonte D. P. et al. J Phys D (2008)
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Chapman, H. N., et al., Nature 470 733 p73 (2011).
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Imaging jets with ESEM

Alsopropyl alcohol jet 350nm

Dan DePonte, et al. Ultramicroscopy 111 (2011) 8241 827
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M. Bogan et al. Phys. Rev. special topics - accelerators and beams 13, 094701 (2010)
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Based on aerodynamic focusing:
W. K. Mur phy and G. W. Sear s, AProducti on 11987 (1P6d) t i
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