Journal of Physics: Conference
Series

PAPER « OPEN ACCESS You may also like

- Magnetoplasmon spectrum of two-

Coupling of collective excitation in proton and cimensinal helcl et
. . . ao LI an eng al
photon interaction with PAHs

- Strong connection between single-particle

and density excitations in Bose—Einstein
. . . . condensates
To cite this article: P M Mishra et al 2015 J. Phys.: Conf. Ser. 635 112059 Shohei Watabe

- Phonon and maxon instability in
Bose-Einstein condensates with parity-
time symmetric spin—orbit couplin

View the article online for updates and enhancements. Jieli Qin, Lu Zhou and Guangjiong Dong

@ = DISCOVER

how sustainability

The : ' : intersects with
Electrochemical ¢ ]
Society

Advancing solid state &
electrochemical science & technology

This content was downloaded from IP address 3.22.242.141 on 04/05/2024 at 01:09


https://doi.org/10.1088/1742-6596/635/11/112059
/article/10.1088/1367-2630/14/1/013047
/article/10.1088/1367-2630/14/1/013047
/article/10.1088/1367-2630/abb2b6
/article/10.1088/1367-2630/abb2b6
/article/10.1088/1367-2630/abb2b6
/article/10.1088/1367-2630/ad1417
/article/10.1088/1367-2630/ad1417
/article/10.1088/1367-2630/ad1417
https://pagead2.googlesyndication.com/pcs/click?xai=AKAOjstQ-AaCeF_-fS0X4mXkpnJzewZtfbUbQCb3tbEeuu_aPwqCV35n2rbTc5LxpHArILSoSAdCbIY69ZwsLtvCXSczpbQewggvReBDi42IMT_aYXBcqIABvaZpgLEzcA0L0jU33ywX4OBE1nkb5lZ8qagfWAbfTgnpuDAZSKX0IYWiwZ3_XZmQ3CeNG3HcjOi8mZ7e4zqdGnoqVJa2Dhjm6aZujvUqt4PlMPlicZk8E7e09FGs2Lck8794CofVmP3q5asd6gG12eXudb_eFba7FGygeHBlZ2M9mmxL2Yc3EJQg4TxiPqDGMCvAD7p777cZf6BuHci80kfICW64N6jDYyXQXUfZJw&sig=Cg0ArKJSzIcLun8WRZu2&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://iopscience.iop.org/partner/ecs%3Futm_source%3DIOP%26utm_medium%3Ddigital%26utm_campaign%3DIOP_tia%26utm_id%3DIOP%2BTIA

XXIX International Conference on Photonic, Electronic, and Atomic Collisions (ICPEAC2015) IOP Publishing
Journal of Physics: Conference Series 635 (2015) 112059 doi:10.1088/1742-6596/635/11/112059

Coupling of collective excitation in proton and photon interaction with PAHs

P M Mishra* ', L Avaldi’, P Bolognesi’, K C Prince?, J Rajput®, R Richter®, C P Safvan?,
S Vig", and U R Kadhane’

" Max-Planck Institut fiir Kernphysik, Heidelberg 69117, Germany
T CNR-Instituto di Metodologie Inorganiche e dei Plasmi, CP10-00016, Monterotondo, Italy
8 Elettra-Sincrotrone Trieste, Strada Statale 14, km 163.5, Area Science Park, 1-34149 Basovizza, Italy
x Department of Physics and Astrophysics, University of Delhi, Delhi 110007, India
% Inter-University Accelerator Centre, Aruna Asaf Ali Marg, New Delhi 110067, India
A Department of Earth and Space Science, Indian Institute of Space Science and Technology, Trivandrum 695547, India

? Department of Physics, Indian Institute of Space Science and Technology, Trivandrum 695547, India
Synopsis Collective excitation in polycyclic aromatic hydrocarbon molecule is studied in collision experiments
with intermediate velocity (50-180 keV) proton and FUV (15-40 eV) photon energy. In proton impact experi-
ments a clear comparison between pure ionization and capture ionization (or pure capture) process is done on the
basis of ionization, evaporation, fragmentation process as a function of impact energy. Two mechanisms: large
impact parameter collective excitation mode and closer encounters with higher amount of electronic energy loss
leading to fragmentation were observed in proton collision process. The photon impact results were used to un-

derstand the origin of evaporation processes.

The structural and dynamical study for
polycyclic aromatic hydrocarbons (PAHs) is
important in astrophysics and in medical sci-
ence. A typical photoabsorption spectra of PAH
molecules is dominated by two main feature,
the m-n* resonance at about 6 eV and a very
broad, strong o-6* at approximately 20 eV lead-
ing to collective excitation with large oscillator
strength. This excitation is difficult to isolate
from other physical processes due to broader
energy deposition in ion-molecule collision. We
have studied the contribution of collective exci-
tation in various post collisional processes like
fragmentation, ionization, and collision dynam-
ics of PAHs in two independent ways such as
pure ionization process and capture process
(pure as well as capture ionization). The colli-
sion experiments of proton (ranging 50 to 180
keV) with a PAH molecule naphthalene (D,
symmetry) was performed using electro cyclo-
tron resonance source. It is observed that the
coupling of this excitation is to pure ionization
as well as evaporation processes like loss of
neutral H, C,H; (see Figure 1) [1]. The photo-
electron spectroscopy experiments using syn-
chrotron source with pyrene (D,,) and fluorene
(C,,) showed that collective excitation is cou-
pled to inner valence shell [2] and hence a good
amount of excitation energy goes in heating
which leads to above evaporation process. In
addition to this the energetic of H, 2H and C,H,
loss, proton emission is also studied. The frag-
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mentation dynamics is studied in both the proc-
ess as a function of projectile impact energy.
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Figure 1. lonization (top) and evaporation (bottom)
behavior with proton impact energy.
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