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Elettra history and milestone
« Early 80’s

proposal by the European Science Foundation for two new synchrotron radiation
laboratories one for hard x-rays and a complementary one for vuv/soft x-rays

- 1986
Decision to build the two infrastructure: ESRF (several European countries
including ltaly, 15% of the shares) and Eletira as a national facility

e 19971-1993
construction

 October 1993
start of commissioning

« January 1995
first user groups




Aerial view of ELETTRA during the construction.

-

Picture was taken on May 14, 1992 by a USSR spy satellite.

/
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ST’s mission



Elettra & SESAME

Host laboratory for IAEA sponsored training
Co-sponsoring with ICTP training fellowships
Provide SESAME with Elettra RF cavities
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Break-up of the proposals submitted:

Term| 11/08 | /08 | 1l/07 | I/07 | 1l/06 | 1/06 | [I/05 | 1/05 | [l/04 | 1/04 | llI/03
Total | 382 | 443 | 355 | 278 | 315 | 328 | 287 | 307 | 328 | 348 | 298
-S- 42 56 50 37 51 50 47 44 50 48 34
ILP 77 75 55 39 43 81 90 70 86 /3 64
-T- 50 58 49 54 56
-H- 73 84 79 43 46 /2 58 57 77 79 75
-A- 18 27 25 17 21 29 16 17 26 25 20
-c- | 101 | 107 | 75 /70 69 96 53 86 64 85 70
-M- 21 36 22 18 29 0 23 33 23 38 35

there is a scope for new sources!

Steady increase in the nhumber of proposals:




PROPOSALS RECEIVED IN 2008
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2008
proposals

8% 8¢

Beamline E § § §

2 o £ 0

?a A a

ALOISA 29 16
APE 38 18
BACH 16 16
BAD_ELPH 16 8
BEAR 38 26
CIRCULARPOLARIZATION 22 18
DEEP LITHOGRAPHY 12 5
ESCAMICROSCOPY 34 11
GASPHASE 38 20
IUVS 42 8
LILIT 2 2
MATERIALS SCIENCE 37 20
NANOSPECTROSCOPY 66 21
SAXS 68 32
SISSI 48 20
SPECTROMICROSCOPY 5 2
SUPERESCA 31 10
SYRMEP 31 24
TWINMIC 37 17
VUV PHOTOEMISSION 34 11
X-RAY DIFFRACTION 106 51
XAFS 58 23
Total 808 379




The “standard” Elettra
BT distribution model

* The beamline group (Elettra+partners) gets 30% for
maintenance and in-house research

* 70% Iis given on the basis of the Review panel
priority list with corrections for specific agreements
with partners

* Proprietary research BT is taken from the 30% and
given back to the BL group in the subsequent
semester (together with part of the revenue)



Users funding schemes

* EU users outside ltaly are partially supported by the
ntegrated Infrastructure Initiative (13)

* Italian users are partially supported by Elettra

* Indian users are supported through an agreement
between between the Italian ministry for Foreign
Affairs and the Indian Department for Science and
Technology

* Users from Emerging Countries are supported through
an agreement with the Abdus Salam ICTP



Applications









Patient support
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TwinMic station
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e

B. Kaulich, D. Bacescu, G. Rostaing et al. @&%



Simultaneous acquisition of images with different contrast

using the fast read-out EMCCD camera:

Bright field image DPC mode — X-moment
Images acquired in STXM mode with FRCCD camera; E=1320 eV, 200x190 px, 50ms dwell/px




Planktonic diatom “Coscinodiscus sp.” in full-field imaging mode:

10 (m

342x magnification, 30s exposure 820x magnification, 60s exposure

Photon energy: 518 eV, condenser concept: T. Wilhein, U. Vogt, P. Charalambous,
data not flat- and background corrected (Specimen from A. Beran, LBM Trieste, 1)

dlatht



Catalyst dynamics during surface-bound carbon nanotube nucleation

S. Hofmann, M. Cantoro, S. Pisana, A. Parvez, A.C. Ferrari, F. Cervantes-Sodi, J. Robertson, R. Sharma, G. Du,
C. Ducati, C. Mattevi, C. Cepek, R. Dunin-Borkowski, S. Lizzit, L. Petaccia, A. Goldoni, NanoLetters 7 (2007)

For SWNT we observe crystalline phase contrast from the
transition metal catalyst nano-particles. The 0.20 nm reflection
observed is expected for metallic fcc Ni(111), but also for

Ni,O4(200) and NizC(113).

We have highlighted some of the progress made towards an
atomistic CNT growth model by combining in-situ TEM and
XPS. Selective acetylene chemisorption and the formation of a

carbon-rich surface layer were observed on

otherwise

crystalline transition metal nano-particles. Structural selectivity
is determined by the dynamic interplay between carbon network

formation and catalyst particle deformation.

The catalyst is active in its metallic state; Fe and Ni films that
were deliberately oxidised before annealing showed a

lower/no nanotube yield on C,H, exposure.

Intensity (arb. units)

The formation of graphitic carbon leads to the
dynamic reshaping of the catalyst particle. This
reshaping defines the morphology of the carbon
nanotube.
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Developments



. 1 phonebaok
M Machine Status B sitemap

mgearch

Current 220.92 maA
Lifatime 14.1 h nlinks
ETTRAN Energy 2.000 GeW

Machine information

Machine status: Machine dedicated

Mext Users dedicated injection: 3 Mar at 7.00

New injector!

e e
Top-up tests under way

Routine top-up operation
foreseen in 2010

Current
(last 48 hours)

Occupational m

Health & 5

Prol ion

300 | 1 oy
Radiatons I h ‘ ra\ “,.'_‘-J|
|

Wed 12:00 Thu 00:00 Thu 12:00 Fri O0:00

Charts at: Fri, 22 Feb 2008 07:10:03 +0100

View the operating status of the beamline.

back to previous page
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The “new” Elettra:

Undulator and beamline
upgrade priorities

Replacement of the SuperESCA/ESCAmicroscopy
undulator

Construction of a new high energy inelastic scattering
beamline

Replacement of storage ring FEL undulators

Upgrade of the Nanospectroscopy beamline
Replacement of the Gas phase beamline undulator



Protein Crystallography at
Elettra

*Upgrade the existing diffraction beamline
*Set-up a new structural biology wet lab

Build a MAD and two fix wavelength dedicated
beamlines

*Hire scientists and a number of postdocs



New biolab
layout

« ?7?7? Formulatrix or new system from Xtal Nova WEB -based

*Technical furniture installed

*Fermenters delivered

*Mosquito crystallisation robot

«?Tecan or Hamilton Liquid handler to set up wells
visualization and storage system







FER

welettra

> User Requirements

» User Requirements

—100 - 10 nm range (and less) - fully tuneable
& polarised coherent radiation

—100’s MW to GW’s of peak power
— 1013 to 1014 photons/pulse

—0.05 to > 1ps photon pulse lengths
— good pointing stability
— reasonable pulse to pulse timing jitter

— good pulse reproducibility ~10% &l/I
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phenomenon
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After an electron travels one undulator period A, of the sinusoidal trajectory, a plane wave
(represented by alternating vertical arrows) overtakes the electron by one resonant wavelength A1.
Thus, the undulator radiation carrying this resonant wavelength can exchange energy with the
electron over many undulator periods.

Depending on the phase between the electrons and the plane wave, some electrons gain energy from
the radiation, while other lose energy to the radiation. Slower electrons are accelerated while faster
ones are slowed down leading to “microbunching”
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Main buildings 3D view 1/10

. undulator
linac

= service galler
annex :

klystron gallery 5

undulator hall

pit - tunnel
component :
main entrance :
linac tunnel

linac tech. annex

linac bld. main entrance

:_:_Cﬂﬂtl'ﬂl room & labs. annex




"= APPLE Il Undulator
Prototype

* APPLE Il Undulator

*  Full variable polarization capability

* Prototype to be built in house
* Design complete
* Parts ordered and arriving
* Assembly to begin in June
* To Test

*  Mechanics
*  Motion Control

*  Quality



Undulator Industrializ ’gon

* Create a spin off company (KYMA) to un
undulators

* 51% Sincrotrone Trieste

* 49% Euromisure s.r.l. (Cremona) + Cosylab d.d.o.
(Ljubljana)

* Business in the process of formation, i.e. detailed
business plan being finalized

* KYMA Responsibilities

* Construction of Undulators

* Tuning of Undulators
* Sincrotrone Trieste to provide expertise

* |.e. the laser heater undulator ﬁfl?:p?
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Microscopy beamline @eletsa
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TIMER

FERMI
Transient Grating Spectroscopy @;e;w

Excitation Pulses

., Diffracted
““Prope Pulse

Splitter Induced Standing Wave
(Transient Grating)

Delayed Probe Pulse

Standing Wave Periodicity L=20/Q  Q=2k,sin /2
Density Modulation Amplitude Monitored in Time by the Probe RQ ’[)
Pulse ’
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: FERMI
The FEL Beamline Layout fa:erfw?

Focusing Mirror
(on the sample)

Focusing Mirror

Fel pulse m
(on the sample)

m=1
Diffraction Grating
(laminar holographic)

m=0 A

.
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@ FERMI@Eletira ==

QuickTime™ and a
TIFF (LZW) decompressor
are needed to see this picture.



