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Research statement
I am a physicist curious to understand matter: its structure and dynamics in particular. I have worked on a
variety of techniques including Neutron and X-ray based.
Since my PhD I have been working on different aspects of ultrafast science.
Most of my work has used pulsed X-rays to record structural changes imprinted in X-ray scattering, diffrac-
tion or absorption signals. Such changes reflect changes at the electronic and structural configurations of
molecules and materials.

I started my activity working on chemical reactions in solution (Science 2005) before moving to proteins (Nat
Meth. 2008, J Mol Bio 2010, Nat Comm 2015). More recently I started working on organic (PRL 2014)
and inorganic crystals (Nature Communications, submitted, see also https://arxiv.org/abs/2002.08152 and
https://www.psi.ch/swissfel/first-pilot-experiment). The higher time resolution available at X-ray Free
Electron Lasers has also revived my interest in chemical reactions (Nature Comm 2017). I have worked on
instrumentation for synchrotron based time resolved experiments (Rev Sci Inst 2009) as well as for X-ray
Free Electron Laser based ones (Nature Photonics 2013, with Interview, Journal of Synchrotron Radiation
2015).

In the last few years (starting in 2018) I have started working on advanced triggering schemes to overcome
limitations in the standard Infrared-to-Visible electronic excitations. On one hand I have developed an
intense single cycle THz source that is currentyl under commissioning. The aim is to generate pulses
reaching 1 MV/cm electric field and of 1 ps duration to manipulate matter without the need of using
electronic excited states (that are often accompanied by large energy losses). In 2019 I have submitted a
consolidator ERC grant to develop the world most intense THz source. The project has not been funded
but it has been well received.
In 2019 I have coordinated the submission of an international ANR project (with SwissFEL) to explore
advanced electronic excitations to better understand prototype photochemical reactions (ultrafast spin
transition in transition metal compounds). The consortium includes SwissFEL to develop experiments at
so-far unattained time resolution (sub 10 fs) and experts in high level quantum mechanical calculations to
describe wavepacket dynamic. This project has been funded and has started on January 1st 2020.

ESRF has recently started a major upgrade program that, by completely redesigning the storage ring, will
incredibly boost the coherent fraction of X-ray (by a factor 30-to-100). Naturally a beamline for coherence
applications has been one of the four new beamline that will be build as part of the upgrade program. I have
been invited to apply for the position as responsible to lead the design and construction of a new 240 m
long beamline devoted to applications of coherence. In January 2020 I started at ESRF. The beamline
construction should be completed by 2024 and the estimated budget is ∼ 10 Me.

Reviewing activities
I have been asked to review papers by many major journals (Science, different journals of Nature Publishing
Group), by the European Research Council (ERC advanced grant) as well as by different National Research
Agencies (Switzerland, Australia, etc.).



Current Projects
{ Electronic & Molecular dynamics induced by charge transfer (with , IPR)
{ Time resolved structural dynamics of Titanium Oxide (with ,
IPR)

{ Development of intense THz pulses in Rennes (with , IPR)
{ Design and construction of a new beamline for coherence applications at ESRF

Major Collaborations (outside Rennes)
{ , SwissFEL (PSI), Swizterland, Time resolved Femtosecond techniques
{ , CNRS/Marseille, Wavepacket dynamic
{ INFN, Frascati, Italy, Structural Analysis based on X-ray Absorp-
tion Data

{ , IBS, Grenoble, France, Time resolved crystallography on Fluorescent
proteins

{ , ESRF, Grenoble, France, Protein Dynamics

Funding ID
The projets reported in the table below are only those I have obtained as main/only applicant (and more
than 10ke). ANR stands for French National Science Agency. SNSF for Swiss National Science Foundation

Project Title Role Funding source Amount (ke) Period

Ultrafast IR PI Rennes Metropole 40 2014

XFELMAT PI Règion Bretagne 45 2014-2017

X-Probe local PI European Research
Training Network 262 2015-2018

BioXFEL local PI ANR 65 2015-2019

Multicross coordinator ANR & SNSF 920 2020-2025

Education
1999-2003 Master in Physics, Department of Physics, University of Palermo, Laurea con Lode.

Master thesis
title Structure and dynamics of water confined in silica hydrogels: a SAXS and dielectric

spectroscopy studies

year 2003

supervisor prof.

description I have studied how water is confined within silica gels that have the interesting properties
to retain water in the liquid state down to helium temperatures (10 K). I have studies
water dynamics with dielectric spectroscopy. I have also performed different quasi-elastic
neutron scattering experiments at ILL (Grenoble).

PhD thesis
title Time resolved X-ray scattering as a tool to study transient species in solution

year 2007



supervisor prof.

description I have worked at ESRF (Grenoble) and used synchrotron based time resolved X-ray
scattering to study light induced chemical reaction in solutions. I have also extended such
methodology to study protein structural changes.

Habilitation
title Molecules and Materials studied by Ultra-fast X-ray Techniques

year 2018

Employment history
2020–present Staff Scientist, European Synchrotron Radiation Facility (ESRF), Grenoble, France.

In charge of the design and construction of the new beamline for Coherent application.

2011–present CNRS researcher, Department of Physics, University of Rennes 1, France.
Research activity centered around the use of fast (picosecond) and ultrafast (femtosecond) X-ray
techniques to study photoinduced transformations. I am on leave since January 2020.

2009–2011 Staff Scientist, Stanford Linear Accelerator Center (SLAC), Menlo Park, California.
One of the two beamline scientists working on the world first time hard x-ray time resolved beamline

2007–2009 PostDoctoral scientist, Center for Molecular Movies, University of Copenhagen,
Denmark.
Continued working on the experiments I developed during my PhD

2005–2007 PhD student, Department of Physics, university of Palermo & ESRF.
Marie Curie Research studentship within the framework FLASH (MRTN-CT-2003-503641)

.

Recent Professional Experience
2020 Co-chair of MiniSymposyum at IUCR 2020 conference.

2018-2019 Co-coordinator of French International Research Network XFEL-Science

2016 Reviewer for the Swiss National Science Foundation.

2016 Reviewer for Advanced ERC grant application.

2015-2018 Member of ESRF proposal review panel

2013 Co-chair (together with Eric Collet, University of Rennes 1) of XFEL 2013 International
School and Symposium, Dinard, France, website: http://xfel2013.univ-rennes1.fr/

2012 Italian National Habilitation as Associate Professor in Experimental Physics

Supervision of PhD candidates
2014–2017 PhD Thesis

2015–2018 PhD Thesis

2018–2021 PhD Thesis



Major Achievements
As of January 2nd 2020 I am (co-)author of ∼90 peer-reviewed papers that have been cited more than 3200
times (Web of Science, average of 33 citations/paper, h-index 35). A complete list can be found here:

{ in my researcherID https://publons.com/researcher/1396519/marco-
cammarata/publications/

{ in my google scholar page https://scholar.google.fr/citations?user=imzflRwAAAAJ
Note: The asterix (∗) indicate corresponding author(s).
{ C. Mariette∗, M. Lorenc∗, . . . , M. Cammarata∗ Strain Wave Pathway to Semiconductor-to-Metal Transition

revealed by time resolved X-ray powder diffraction Nature Communications submitted (2020) Results
form the very first experiment performed at SwissFEL. We used femtosecond powder diffraction to
fellow the structural dynamics (changes within the unitcell and of the unitcell) following excitation of
semiconductor titanium pentaoxide.

{ M. Cammarata∗, S. Zerdane, L. Balducci, G. Azzolina, S. Mazerat, C. Exertier, M. Trabuco, M. Levantino, R.
Alonso-Mori, J. M. Glownia, S. Song, L. Catala, T. Mallah, S.F. Matar, E Collet∗ Charge-transfer driven by
ultrafast spin-transition in a CoFe Prussian blue analogue Nature Chemistry under-review (2020) We
used femtosecond X-ray absorption at the two metal ion edges to unravel the photochemistry of iron-cobalt
prussian blue analogue. We observed a prompt spin transition that is followed by the electron transfer.

{ N. Coquelle, et al Chromophore twisting in the excited state of a photoswitchable fluorescent protein
captured by time-resolved serial femtosecond crystallography. Nature Chemistry (2017) Cited 43 times.
First major outcome of the ANR “BioXFEL” Grant (IPR/Lasir/IBS, coordinator: Martin Weik, IBS
Grenoble). The goal of the project is to study fluorescent protein with Angstrom spatial resolution and
femstosecond time resolution. We have managed to obtain a structural model at 1ps after photoexcitation.
Its struture helped design a new mutant that we are currently studying. A unique project worldwide as
far as we know.
Featured in http://www2.cnrs.fr/presse/communique/5185.html

{ S. Zerdane, L. Wilbraham, M. Cammarata∗, O. Iasco, E. Rivière, M.-L. Boillot, I. Ciofini and E. Collet∗ Compari-
son of structural dynamics and coherence of d–d and MLCT light-induced spin state trapping Chemical
Science 8, 4978 (2017) Cited 12 times.
One of the main findings obtained during the PhD thesis of S. Zerdane (that I supervised with E. Collet).
We have studied spin state trapping following direct (d-d) and indirect excitation (MCLT). Clear difference
in the coherence properties of the ensemble have been observed.

{ H.T. Lemke∗, K.S. Kjaer, R. Hartsock, T.B van Driel, M. Chollet, J.M. Glownia, S. Song, D. Zhu, E. Pace, M.M.
Nielsen, M. Benfatto, K.J. Gaffney, E. Collet, M. Cammarata∗ Coherent structural trapping through wave
packet dispersion during photoinduced spin state switching Nature Communications (2017) Cited 47
times.
The development of high time resolution and signal to noise has led to the direct visualization of
coherent dynamics as well as a direct fingerprint of an intermediate with only 120 fs lifetime differ-
ing from the ground state just by one electron being transferred from the iron to the ligands. Fea-
tured in https://www6.slac.stanford.edu/news/2017-07-11-scientists-see-molecules-’breathe’-remarkable-
detail.aspx

{ M. Levantino, H.T. Lemke, G. Schirò, M. Glownia, A. Cupane, M. Cammarata∗ Observing heme doming in
myoglobin with femtosecond X-ray absorption spectroscopy Structural Dynamics 2 (4), 041713 (2015)
Cited 20 times.
Myoglobin has been a model system to understand the details of the inner working of proteins. In particular
the changes in the active site have been studied with equilibrium, time resolved and computational
techniques. In this work we have observed with femtosecond resolution an observable directly linked to
the structural changes that has been interpreted as iron moves outside the heme plane; the characteristic
time scale was found to be 70 fs.



{ M. Chollet, R. Alonso-Mori, M. Cammarata, et al. The X-ray Pump-Probe instrument at the Linac Coherent
Light Source Journal of Synchrotron Radiation 22, 503-507 (2015) Cited 90 times.
Article describing the world first hard X-ray beamline at a free electron laser. Devoted to time resolved
studies it is a world reference. I have contributed to its development, commissioning and use before
joining the CNRS. I have also been a regular user since.

{ M. Levantino, G. Schirò, H.T. Lemke, G. Cottone, J.M. Glownia, D. Zhu, M. Chollet, H. Ihee, A. Cupane,M. Cammarata∗

Ultrafast myoglobin structural dynamics observed with an X-ray free electron laser Nature Communications: 6:
6772 (2015) Cited 86 times.
We used solution scattering with 0.5 ps time resolution to study the global structural change following
photo-excitation of CarboxyMyoglobin. We observed an unexpectedly fast and elastic-like response not over-
whelmed by the friction contrary to theoretical models. Featured in LCLS news: http://tinyurl/mbquake

{ M. Cammarata, R. Bertoni, M. Lorenc, H. Cailleau, S. Di Matteo, C. Mauriac, S.F. Matar, H. Lemke, M. Chollet,
S. Ravy, C. Laulhé, J.F. Létard, and Eric Collet∗ Sequential Activation of Molecular Breathing and Bending during
Spin-Crossover Photoswitching Revealed by Femtosecond Optical and X-Ray Absorption Spectroscopy Physical
Review Letters: 113: 227402 (2014) Cited 65 times.
Spin state switching in Iron 2+ compounds from Low Spin (S=0) to High Spin (S=2) is accomplished
by populating antibonding orbitals driving the increase of Iron-first neighbors distances by about 0.2Å.
For this reason, this distance is usually considered as the (only) reaction coordinate. We have shown
that bending of the ligands is also involved thus suggesting that a complete physical picture cannot by
obtained by a simple 1D model. Featured in http://www.cnrs.fr/inp/spip.php?article2333

{ M. Harmand, R. Coffee, M.R. Bionta, M. Chollet, D. French, D.M. Fritz, H.T. Lemke, N. Medvedev, B. Ziaja,
S. Toleikis, M. Cammarata∗ Achieving few-femtosecond time-sorting at Hard X-ray Free Electron Lasers Nature
Photonics: 7: 3138–3146 (2013) Cited 208 times.
We developed an X-ray/optical correlator to monitor the relative arrival time between the two pulses. It is
now permanently installed in all Hard X-ray beamlines of LCLS. It revolutionized time resolved experiments
with Hard X-ray FELs improving the time resolution from ∼ 500 fs to few fs and allowing to correct for any
thermal drift. I developed a simple model that allow to understand the magnitude of the measured signal.
The paper has been accompanied by an Interview in the same issue by one of the editors (prof. D. Pile)
and featured in the LCLS news: https://www6.slac.stanford.edu/news/2013-02-19-xray-laser-timing.aspx

{ H.T. Lemke, C. Bressler, L.X. Chen, D.M. Fritz, K.J. Gaffney, A. Galler, W. Gawelda, K. Haldrup, R.W. Hartsock,
H. Ihee, J.Kim, K.H. Kim, J.H. Lee, M.M. Nielsen, A.B. Stickrath, W. Zhang, D. Zhu, and M. Cammarata∗

Femtosecond X-ray Absorption Spectroscopy at a hard X-ray Free Electron Laser: Application to Spin Crossover
Dynamics J Phys Chem A 117: 735-740 (2013). Cited 122 times.
Despite the skepticism of many researchers fearing that intrinsic instabilities of FELs could make X-ray
absorption measurements essentially impossible, we have demonstrated that with careful diagnostics
extremely good quality time resolved spectra can be measured with 100 fs time resolution. A breakthrough
for chemical physics. The article is featured in the LCLS news https://www6.slac.stanford.edu/news/2013-
01-30-spin-cross.aspx

{ M. Cammarata, M. Levantino, M. Wulff, A. Cupane∗Unveiling the time scale of the R-T transition in human
hemoglobin (with Cover and commentary from prof. Spiro) Journal of Molecular Biology 400: 951-962 (2010).
Cited 38 times.
Despite decades of previous research, we have found that the quaternary transition in human Hemoglobin
is ten times faster than previously thought. Few years ago, prof. Martin Karplus, (soon after nominated
Nobel prize for Chemistry in 2013 in his paper, “Unsuspected pathway of the allosteric transition in
hemoglobim” published in PNAS, wrote referring to this paper: “Although the calculations were essentially
completed and most of the manuscript was written by 2000, a crucial experiment validating the results
was published only in 2010.”. It has also been cited as one of the 14 landmarks results on a recent review
by prof. Jean-Pierre Changeux (“50 years of allosteric interactions: the twists and turns of the models”,



Nature Reviews, Molecular cell biology, 2013).

{ M. Cammarata, F. Ewald, L. Eybert, W. Reichenbach, M. Wulff∗, P. Anfinrud, F. Schotte, Q. Kong, B. Lindenau,
J. Rabiger, S. Polachowski. Chopper train for time resolved experiments with synchrotron radiation, Review of
Scientific Instruments 80: 015101 (2009). Cited 66 times.
Optimized hardware for time resolved experiment is described in full details. It now routinely allows conti-
nous spanning of time delays from 100 ps to seconds with variable repetition rates. Such improvements
have allowed many new research groups to use the Synchrotron based X-ray time resolved techniques
with 100 ps time resolution.

{ M. Cammarata∗, M. Levantino, F. Schotte, P.A. Anfinrud, F. Ewald, J. Choi, A. Cupane, M. Wulff, and H. Ihee∗

Tracking the structural dynamics of proteins in solution using time-resolved wide-angle X-ray scattering Nature
Methods 5: 881-886 (2008) - Cover article. Cited 176 times.
During my PhD I proposed to use time resolved X-ray scattering in solution to monitor protein struc-
tural changes. This paper describe its first application. I have been interviewed by many non spe-
cialized journals (like Chemical and Engineering News: http://goo.gl/Z9dRz5 and SpectroscopyNow:
http://goo.gl/DSQJWR. I have been leading the project from start to end. It has since became a
technique used by many research groups.

{ M. Cammarata, M. Lorenc, T.K. Kim, J. H. Lee, Q. Y. Kong, E. Pontecorvo, M. Lo Russo, G. Schirò, A. Cupane, M.
Wulff & H. Ihee∗Impulsive solvent heating probed by picosecond X-ray diffraction J. Chem. Phys. 124: 124504
(2006). Cited 72 times.
A key ingredient for chemical reactions to happen is the possibility of efficiently transfer energy to degrees
of freedom not coupled with the reaction coordinates. Such energy injection in the solvent has been
studied with X-ray scattering. This paper became a reference for how to handle solvent heating in time
resolved X-ray scattering experiments.

{ H. Ihee∗, M. Lorenc, T.K. Kim, Q.Y. Kong, M. Cammarata, J.H. Lee, S. Bratos & M. Wulff. Ultrafast X-ray
Diffraction of Transient Molecular Structures in Solution. Science 309: 1223-1227 (2005) - with Commentary.
Cited 159 times.
Much of what is known about the time course of light induced reactions comes from time resolved
optical spectroscopy. Yet many intermediates don’t have clear spectroscopic signatures and optical
spectroscopy lacks a direct connection with the structure. In this paper, we show for the first time how
X-ray solution scattering can add new valuable information. I have developed from scratch new data
analysis methodology now used in almost all time resolved X-ray liquid scattering experiments.

Invited Talks to International Meetings/Workshops/Schools
This is the list of invited talks I gave at international conferences. I have declined some invitation for various
reasons. The declined invitations are not in the list below.
October 2019 Short Pulse Science with the Extremely Brilliant Source, ESRF, Grenoble, France

June 2019 5th International Conference on Ultrafast Structural Dynamics, Daejeon, South Korea

December 2018 Opportunities for Time Resolved Experiments at new Synctorrons Radiation Sources,
Trieste, Italy

August 2018 Swiss Physical Society, Lausanne, Switzerland

February 2018 5th Ringberg meeting on Structural Biology at XFELs, Ringberg, Germany

July 2017 28th International Conference on Photochemistry, Strasbourg

April 2016 TSRC Proteyn Dynamics Workshop, Les Houches, France

January 2016 BioXFEL 3, Porto Rico



September 205 Plenary lecture, Meeting of the Italian Crystallographic Association (AIC), Vercelli

May 2014 TSRC Protein Dynamics Workshop, Les Houches, France

February 2014 First Ringberg meeting on Structural Biology with FELs, Ringberg, Germany

May 2013 46th crystallograpic course, The future of Dynamic Structural Science, Erice, Italy

June 2012 XFEL 2012 School, Annency

May 2012 Centennial of X-ray Diffraction, Accademia Nazionale dei Lincei

March 2011 Ultrafast X-Ray Science with X-Ray Free-Electron Lasers. Desy, Hamburg, Germany

February 2012 Banff meeting on ultrafast dynamics, Banff, Canada

May 2011 American Crystallography Meeting, New Orleans (USA), co-chair of the “Fast Science”
session.

February 2011 Ringberg meeting on ultrafast science, Ringberg, Germany

Novem. 2008 Time-Resolved Studies with Synchrotron and FEL Radiation Workshop, Trieste, Italy

Sept. 2008 NOCLAMS workshop, Grenoble, France

January 2008 XII School of Pure and Applied Biophysics, Venice, Italy

October 2007 Max-Lab user Meeting, Lund, Sweden

August 2007 European Crystallographic Meeting, Marrakesh, Morocco

July 2005 5th International Discussion Meeting on Relaxations in Complex System, Lille, France




