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The Turn on of LCLS:
First Performance Exceeds Expectation

®
10 = (. 4 m slloe A R R R W .
. iy }/ K ( ) 7 Design: 1.2um
From presentations qf ] =3.0kA
P. S. Drell (2009) , O'E/E 0.01% (shce)z
P. Emma, PAC-2009( 10 ¢ o
e L-=33m | p— B
i o 2 4
2 16
5 ol
P > 4 : Bl [ ]
LL‘ v | ,/ I e
p . « measurements (04/26/09)
10y -~ | GENESIS simulation
0 10 20 30 40 50 60 70 80
Active undulator length (m)

« Typical x-ray beam energy > 1 mJ or > 1012 photons per pulse
 Typical x-ray pulse duration at 300pC charge ~ 100 fs (FWHM).

« X-ray pulse duration at 20 pC charge <10 fs
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I - Start-to-End modelling project for X-ray Free Electron Laser Scattering Experiments

Single particle imaging at the SPB instrument of

European

XFEL ] the European XFEL i from start to end |l

Courtesy of A. P. Mancuso and L. Samoylov

Conceptual Design

Experimental hall (EH)

. . 100-nm-KB Sample
[ system ] {chamber} Detector(s)

Beam transport tunnel
1-um-KB
system

SASE1 Undulator Horiz. Offset mirrors

Source radiation Beam propagation
properties and x-ray optics Detector effects ‘ Reconstruction
Phot ter int i Classification &
oton-matter interaction 3D assembly

Images: Nature Photonics 4, 814i 821 (2010), x-ray-optics.de, pdb.org, J. Phys. B: At. Mol. Opt. Phys. 43 (2010) 194016, SPB CDR

Friday, 13th July, 2012, SRI 2012, Lyon France
Adrian P. Mancuso, Leading Scientist Single Particles, clusters and Biomolecules (SPB) instrument, European XFEL
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Estimation of -RayBeam Angularbivengence
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Y. Chu, H. Yan, K. Kaznatch
ApproximationsddseditoSimulatel Optical:Elements:
Horizontal Collimating, Horizontal Focusing and VerticMiFoecs@t©M, HFM and VFM respectively), and
Nanofocusing@ptics(N.O.) simulateddoy deal .0 Lenses
Geometrical Apertures all Mirrors, the Secondary Source Aperture (SSA), and tter&fully aespected
MonochromatqiMONOQO) was assumed o bed.e a | ¢

Such approximations were used purposely, in order to "observe" pure effertmalelabeddncef the source,
and to tradesses on apertures

Two possible SSA locations: at6562 and at ~994 m frorandulator
Two N.O. cases: F = 18.14 mm, Dem180d F=4233mm,D=B6@ & 15 nm jan KeOot h
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NSLS SROBeamiine
Conceptuab@pticakSeheme

2 operation modes with 2 sh_ets of K
-High flux mode (with large mirrors) J. Thieme
- High resolution mode (diffraction limited) V. DeAndrade

Horizontal Plane

HFM @ 2.5 mrad KB M2 @ 4 mrad
length: 70 cm length: 40 cm

Source

33.2m 16.8m i 16m
30m

66 m

Vertical Plane
KB M1 @ 4 mrad
length: 40 cm

Source

w3 O

T,
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