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MASS SPECTROMETRY AND SYNCHROTRON RADIATION.
ACTIVITY AND PERSPECTIVE ON CIPO BEAMLINE.

The use of synchrotron radiation in the VUV range coupled with mass spectrometry gives the
possibility to perform measurements in single photon regime and most important grants, with its
broad tenability, the possibility to acquire photoionization and photofragmentation efficiency curves
of selected ions and fragments in a wide energy range, overwhelming the limit of the laser that
cannot generate a continuous VUV energy spectrum. In this way the fragmentation processes and
the chemical reactivity of molecular and clustered systems can be correlated with the electronic
properties of their valence and core states.

The lecture will describe the experimental activity at the Circular Polarization (CiPo) Beamline in
the field of photoinization mass spectrometry and photoinduced ion chemistry. Moreover, the
prespective of a new experimental apparatus for the photofragmentation of large biomolecules
produced in gas phase by ESI will be presented.

paola.bolognesi@imip.cnr.it
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VUV AND SOFT X-RAY ACTION SPECTROSCOPY
OF BIOPOLYMERS STORED IN A LINEAR ION TRAP

A novel experimental technique that allows vacuum-ultraviolet (VUV) and soft X-ray action
spectroscopy of biopolymers stored in a linear ion trap will be presented. The technique is based on
tandem mass spectrometry of electrosprayed ions, activated by VUV and soft X-ray synchrotron
radiation. The photon activation of trapped precursor ions has been performed by coupling a
commercial linear quadrupole ion trap (Thermo scientific LTQ XL), equipped with the
electrosprayed ions source, to a synchrotron beamline (SOLEIL, France) [1,2]. The lecture will
include a description of the experimental setup and the method, a short review of recent
investigations on structure and charge-state dependence of the gas-phase ionization energy of
proteins [3], nanosolvation-induced stabilization of fragile biomolecular complexes isolated in the
gas phase [4,5], gas-phase protein inner-shell spectroscopy [6] and tandem mass spectrometry of
proteins and noncovalent protein-ligand complexes [7].

[1] A.R. Milosavljevi¢, C. Nicolas et al. J. Synchrotron Rad. 19, 174 (2012)

[2] A. R. Milosavljevi¢, C. Nicolas et al. Phys. Chem. Chem. Phys. 13, 15432 (2011)
[3] A. Giuliani, A. R. Milosavljevi¢ et al. Angew. Chem. Int. Ed. 51, 9552 (2012)
[4] A. R. Milosavljevi¢, V. Z. Cerovski et al Angew. Chem. Int. Ed. 52, 7286 (2013)
[51 A. R. Milosavljevic et al, J. Phys. Chem. Letters 5, 1994 (2014)

[6] A. R. Milosavljevi¢, F. Canon et al. J. Phys. Chem. Letters 3, 1191 (2012)

[7] F. Canon, A. R. Milosavljevi¢ et al., Angew. Chem. Int. Ed. 52, 8377 (2013)
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IS ELECTROSPRAY EMISSION
REALLY DUE TO NET CHARGES?

Electrospray ionization (ESI) is a widely adopted soft ionization method for mass spectroscopy
(MS). The common belief is that the formation of gas-phase ions takes place at the apex of the
Taylor cone via electrophoretic charging. The charge balance would imply that a conversion of
electrons to ions should occur at the metal-liquid interface of the injector needle. We have detected
that the above description is not consistent with the correct evaluation of the problem [1]. The
comparison between experiments performed under the usual geometry and observations obtained
under symmetric field configurations suggests that the emitted droplets cannot be significantly
charged or, at least, that the presence of charge is not necessary for electrospray jet emission.

[1] J. D. Jackson,Classical electrodynamics, Ch. 4, p 165-168, third edition (John Wiley & Sons, 1999)
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SOFT LANDING:
FROM SMALL MOLECULES TO PROTEINS

The aim of the talk is to present a project for potential applications of ElectroSpray lonization (ESI)
in the nanotechnology. To combine thin films deposition techniques in ultra high vacuum to the
controlled deposition of nonvolatile molecules and clusters is of crucial importance. Nowadays
applications of ESI in molecule deposition are hampered by the low flux of the ion current. The
deposition of a molecular monolayer should not exceed the duration of an hour. A project to design
a high flux ESI source to increase the available target density will be presented. The major losses in
ion flux occur at pressure in the range 0.1 - 10 Torr, where ion optics is not efficient. lon funnels are
capable of efficiently focusing ions at higher pressures and represent an ideal solution to transmit
ions into the mass spectrometer analyzer. In the interaction ion — surface a key role is played by ion
kinetic energy, which is a tunable parameter. In the range 1 -100 eV a non-destructive collision
between ions and surface can occur with the consequent adsorption/chemisorption of the molecule.
Competing processes are surface induced dissociation and elastic scattering.

paola.bolognesi@imip.cnr.it
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