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Ref: Fermi Commissioning Team
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DiProl

Capability:
-2.5 ps < AT <35 ps
without MLs
AT up to 1 ns with MLs
Two color Pump&Prob
Pump: 1st
Probe: 1st or 31 (at
multilayer wavelength)
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Kirkpatrick-Baez configuration
Focallength : 1,2m ‘Courtesy D.Cocco
! Flux : 1x10%2 ph/pulse
(1x10®* W/cm?) @ 5 nm
Min Spot (KB) : 3X5 um?(slope error 0.5 urad)
1.5x2.5 um? perfect
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Improvement in peak power
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Modular Experimental Versatile modular
Output Set-up .
diagnostic construction and many ports
photodiode allowing exchange and /or

adding new components.

Forward scattering scheme
Single shot FEL pulse

XYZ Translatlon stage for
allignment

= 1 > * * l
| | I CCD detector I = 1 micron
I- l : Pinhole stage ., =
5 = ) ‘ aaa

H.N. Chapman et al. Nature Physic 2007
Pump exTernaI laser + single shot FEL pulse

Particle Beam

M,Bogan et al. NanolLett. 2009, . A. Barty et al.
AST 2010 S = 2 Nature Phot.
B “ ¥ 2008

45° ML mirrors for
A =32, 16, 13.5, 10 nm! —

Sample stage
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Commissionig @ FERMI FEL
(DIPI‘OI BL)

\Q' 2 Present
conflguratlon

Since July — 2011 DiProl
end-station is installed on
dedicated FERMI BL

v Aligned the optical axis of
the instrument with respect
to the FEL beam.

v’ Test measurements using
pin-hole and regular arrays
in integrative mode.

Install X-Cam CCD system'
shared with CFEL-DESY




Since July - 2011
’ DiProl end-station is
installed on dedicated

\ [FEL BL.

® DiProl is the first
w end-station, of the
| FERMI@Elettra

~ project, installed in

its final position.
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First test using FEL - radiation at 32.5 nm.
First images in integrative mode
"(thakf\oc_usi%*’\‘fvas not available).

50 um PH
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Sifzce July - ‘201:1 First test using FEL - radiation at 32.5 nm.
?:Prol end-stat{on | First images in integrative mode
installed on dedicated --(tMQc_usi%“mag.not available).

is the first
| end-station, of the
'“\| FERMI@EIettra
~\ project, installed in

Coherence diffraction test with\ Ve
periodic array. Beam passes throu@&N

a 20 um pin-hole, attenuated with

Al filters. 6 diffraction orders
demonstrate good FEL coherence.
Interference fringes due to a finite
dimension of the sample
illuminated area are visible as well.
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Sifzce July - .291.1 First test using FEL - radiation at 32.5 nm.
?:Prol end-stat{on " First images in integrative mode
installed on dedicated --(tMQc_usi%“mag.not available).

is the first ‘ 20 um PH
end-station, of the

2\| FERMI@Elettra
~\ project, installed in
i final position.

Coherence diffraction test with\ Ve
periodic array. Beam passes throu@&N

a 20 um pin-hole, attenuated with

Al filters. 6 diffraction orders
demonstrate good FEL coherence.
Interference fringes due to a finite
dimension of the sample
illuminated area are visible as well.
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The speckle pattern: instantaneous capture of geometry and electron
density. Res-CDI adds element and magnetic information.

¢ -

» ; veck ending
PRL 100, 025504 (2008) EHYSICAL: REVIEW LETTERS 15 JANUARY 3008

Nanoscale Imaging of Buried Structures with Elemental Specificity Using Resonant X-Ray
Diffraction Microscopy

- . . . 2
Changyong Song,' Raymond Bergstrom,' Damien Ramunno-Johnson,' Huaidong Jiang.' David Paterson,
i 3 3 5 3 A s
Martin D. de Jonge,” Ian MeNulty.” Jooyoung Lee,* Kang L. Wang.* and Jianwei Miao"
Pinhole
Guard Slit
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Map of Bi dop
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The speckle pattern: instantaneous capture of geometry and electron
density. Res-CDI adds element and magnetic information.
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PRL 100, 025504 (2008) PHY b1 101, 076101 (2008) PHYSICAL REVIEW LETTERS 15 AUGUST 3008

Nanoscale Imaging of Buried S Nanoscale Imaging with Resonant Coherent X Rays: Extension of Multiple-Wavelength

Anomalous Diffraction to Nonperiodic Structures

Changyong Song,' Raymond Bergst A. Scherz,"* D. Zhu,"* R. Rick,"* W.E Schlotter,® S. Roy,"™* J. Liining,* and J. Stohr'
Martin D. de Jonge,” lan M
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The speckle pattern: instantaneous capture of geometry and electron
density. Res-CDI adds element and magnetic information.
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PRL 100, 025504 (2008) PHY b1 101, 076101 (2008) PHYSIC

. 2 Dichroic coherent diffractive imaging PNAS 2011
LenSIess lmaglng Of m Ashish Tripathi*®, Jyoti Mohanty®, Sebastian H. Dietze®, Oleg G. Shpyrko®', Erik Shipton®, Eric E. Fullerton,

Nanoscale Imaging of Buried S Nanoscale Imaging with Resonant sang 500 Kim®, and lan McNulty®
Anomalous Dif nanosu“chlres by x.r Depa tment of Physics, Univers sﬂy of California at San Diego, La Jolla, CA92093 M a wd Phcxo Sc- rce, Argonne National Laboratory, Argonne, IL
{ 6043%; and ‘Department of Electrical and Computer Engineering, University of Californi  La Jolla, CA 92093
Changyong Song.] Raymond Bergst A. Scherz."* D. Zhu."? R. Ricl Edited by Cyrus R. Safinya, University of California, Santa Barbara, CA, and accepted by the Editorial Board July 7, 2011 (received for review March 21, 2011)
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Left and right elliptically polarization y

of incomming beam enhance

magnetic related component of

sample’s diffracted beam.

magnetic

(.e'.Mﬂ )(e . Mi? )Eimz .
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Mfz: ‘ CS nanoparticle 35-40 nm
\? 3& '

CoFe,0, as core (~15 nm)
Si0, as shell (~15 nm).
About 100 particle/pum?

Considering the optical constant
change at resonance a simple
model reproduces the shift of
minima.

Max Radial average

—704 eV
=710 eV

Effect due to the
Core of NP
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Injected CS nanoparticle

| on LCLS beam @ 1.2KeV (CAMP-Chamber)
~ Data collection in collaboration with H.Chapman,
M.Bogan, A.J. Nelson, J.Hajdu, E.Pedersoli.

Reconstruction in collaboration with A.V. Martin
TR R G 20
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*Aim of the project:
Realize an experimental set-up to perform FEL-based
experiments which exploits the possibility to extend the
CDI technique to stereo-imaging, ideally a 3D view of the
investigated object.

TIMER-EIS Beamline (Fermi@Elettra) Solid state

. . -ﬁlters
Optical design M.Zangrando ' \
Focusi toroidal
In collaboration with: — > mﬁ:@mgacag

C.Masciovecchio, F.Bencivenga (FERMI @Elettra) '
S.Bajt, H.N. Chapman (CFEL-DESY)

be inserted/removed
from the beam path
in order to change
Bz, © and, hence,

Plane Mirrors =477 Si A
,*‘—_, “beam splitters” Q=4 sin(®YAy

Plane mirror (wavefront division)
etk R.Cucini et al. NIMA 2011

[

N
\

\

Diffraction pattern
strongly different
since different view
angle has different
feature, easier to
reconstruct and
perform a stero-CDI

/" Strobo FEL-FEL P&P experiment
recorded on different CCD.
Strobo-CDI (ML-mirror A=20 nm)
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22-07-11 5:00 p.m. DiProl 26-07-11 12:00 a.m. DiProl
connected to FERMI b =, First FEL-CDI image

e cieeraes o0 e Optical axis of 3 chambers

aligned in only 4 days

3 ~

- =1-
Left to right: F.Capotondi,E.Pedersoli, C.Svetina,
R.Cucini, R.Gobessi, D.Cocco

z iy W\ DiProl Experimental Team
AN Y =

Left to rigrﬁ;c: R.H. Menk, F.Capotondi, E.Pedersoli, M.Kiskinova

G. Passos (Software develop), G.Sandrin (Technician)
and the over 50 members of Fermi TEAM
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22-07-11 5:00 p.m. DiProl 26-07-11 12:00 a.m. DiProl
connected to FERMI b =, First FEL-CDI image

e cieeraes o0 e Optical axis of 3 chambers

aligned in only 4 days

Left to right: F.Capotondi,E.Pedersoli, C sve ini ,P
R.Cucini, R.Gobessi, D.Cocco

G. Passos (Software develop), G.Sandrin (Technician)
and the over 50 members of Fermi TEAM




