iC

International Symposium on
(e,2e), Double Photo-ionization and Related Topics

18th International Symposium on
Polarization and Correlation in Electronic and Atomic Collisions

PROGRAM

Donostia - San Sebastian
July 30t" — August 1st 2015

“V\I:D ‘CcsIC
m_CFIVIu h

skl Horro
Unenstates

aceMaenes dol Pais Vesco







INTERNATIONAL SYMPOSIUM ON
(e,2e), DOUBLE PHOTO-IONIZATION AND RELATED TOPICS
and
18" INTERNATIONAL SYMPOSIUM ON POLARIZATION AND CORRELATION
IN ELECTRONIC AND ATOMIC COLLISIONS

The International Symposium on (e,2e), Double Photo-ionization and Related Topics and
the 18" International Symposium on Polarization and Correlation in Electronic and
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Spain), from July 30" to August 1% 2015. Both symposia are official satellite meetings of
the XXIX International Conference on Photonic, Electronic, and Atomic Collisions
(ICPEAC 2015), held in Toledo (Spain) on 22 —-28 July 2015. The two symposia are
merged into a single event with a high-level scientific program, covering a broad range of
hot topics in atomic and molecular physics.
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COMMITTEES

Chairmen

- Ricardo Diez Muifio
Centro de Fisica de Materiales CSIC-UPV/EHU and
Donostia International Physics Center DIPC
Donostia — San Sebastian (Spain)

- Nikolay M. Kabachnik
Skobeltsyn Institute of Nuclear Physics,
Lomonosov Moscow State University
Moscow (Russia)

International Scientific Committee

- Ugo Ancarani (Université de Lorraine, Metz, France)

- Lorenzo Avaldi (CNR-IMIP, Rome, ltaly)

- Klaus Bartschat (Drake University, Des Moines IA, USA)

- Jamal Berakdar (Martin-Luther-Universitat Halle-Wittenberg, Germany)

- Nora Berrah (University of Connecticut, Storrs CT, USA)

- Igor Bray (Curtin University, Perth, Australia)

- Michael Brunger (Flinders University, Adelaide, Australia)

- Xiangjun Chen (University of Science and Technology, Hefei, Anhui, China)
- James Colgan (Los Alamos National Laboratory, Los Alamos NM, USA)

- Alexander Dorn (Max-Planck-Institut fir Kernphysik, Heidelberg, Germany)
- Reinhard Dorner (Goethe-Universitat, Frankfurt am Main, Germany)

- Danielle Dowek (Université Paris Sud, Orsay, France)

- Omar Ariel Fojén (Instituto de Fisica Rosario, Argentina)

- Timothy Gay (University of Nebraska — Lincoln NE, USA)

- Alexei N. Grum-Grzhimailo (Lomonosov Moscow State University, Moscow, Russia)
- Nikolay Kabachnik (Lomonosov Moscow State University, Moscow, Russia)
- Anatoli Kheifets (Australian National University, Canberra, Australia)

- Murtadha Khakoo (California State University, Fullerton CA, USA)

- George King (University of Manchester, UK)

- Tom Kirchner (York University, Toronto, Canada)

- Noriyuki Kouchi (Tokyo Institute of Technology, Tokyo, Japan

- Don H. Madison (Missouri S&T, Rolla MO, USA)

- Fernando Martin (Universidad Autonoma de Madrid, Spain)



- Michael Meyer (European XFEL, Hamburg, Germany)

- Andrew Murray (University of Manchester, UK)

- Roberto Rivarola (Instituto de Fisica Rosario, Argentina)

- Michael Schulz (Missouri S&T, Rolla MO, USA)

- Rajesh Srivastava (Indian Institute Of Technology Roorkee, Uttarakhand, India)
- Al Stauffer (York University, Toronto, Canada)

- Emma Sokell (University College Dublin, Ireland)

- Masahiko Takahashi (Tohoku University, Sendai, Miyagi, Japan)

- Kiyoshi Ueda (Tohoku University, Sendai, Miyagi, Japan)

- Joachim Ulrich (Max-Planck-Institut fur Kernphysik, Heidelberg, Germany)
- Jim Williams (University of Western Australia, Perth, Australia)

- Akira Yagishita (Photon Factory, Tsukuba, Japan)

Local Organizing Committee

- Maite Alducin Ochoa (CFM CSIC-UPV/EHU & DIPC, Donostia-San Sebastian)
- Maria Blanco-Rey (UPV/EHU & DIPC, Donostia-San Sebastian)

- Inaki Juaristi Oliden (CFM CSIC-UPV/EHU & DIPC, Donostia-San Sebastian)
- Mohammed Ahmed Nosir (CFM CSIC-UPV/EHU, Donostia-San Sebastian).



LOCATION AND VENUE

Donostia - San Sebastian is located in the northeast of the Spanish Basque Country:
110 km from Bilbao, 500 km from Madrid, and 800 km from Paris. It is a charming
medium-size city set in a picturesque countryside, on the edge of the Biscay Gulf and
surrounded by mountains. A city of deep-rooted international tourist tradition dating back
to the 19th century, San Sebastian offers quite a few tourist attractions, a varied choice
of hotels and one of the most creative gastronomies in the world.

Further information on the city and the region can be found at:
http://www.sansebastianturismo.com
http://tourism.euskadi.net/

The scientific meetings would be held in the unique environment of the Miramar Palace
that overlooks San Sebastian's Bay. Its rooms are home to the University of the Basque
Country Summer Courses.

Miramar Palace’ @ =
s v f .




Access to the rooms of the symposia

The symposia will take place in the eastern wing of the Palace. Hence, we recommend
to enter the building though the eastern side entrance. Please check it below:

" Venue: Miramar Palace in Donostia — San Sebastian
PSS s ) > =

g3 Side entrance ’;

R A BNE (recommended) g
., ; =

a3

, -

¥

.

i

Lunch

Lunch is included in the symposia fee for the three days of the conference (July 30th,
July 31st and August 1th). Lunch will be served at the Hotel Barcel6 Costa Vasca
(Avenida Pio Baroja 15, San Sebastian), which is at walking distance from the Miramar
Palace. Please check below a recommended path from the Palace to the Hotel:




Conference dinner

The conference dinner will be held in Restaurante Ni Neu (Paseo de la Zurriola 1, San
Sebastian, http://www.restaurantenineu.com), at the Kursaal complex. It will take place
on July 31st at 8.30pm.
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COMMON SESSIONS AND ACTIVITIES

REGISTRATION
Wednesday July 29th (17.30h-19.30h) and Thursday July 30th (8.00h-8.45h)

OPENING

Thursday July 30th:
8.45h-9.00h: Opening by Ricardo Diez Muifio and Nikolay Kabachnik

PLENARY TALKS

Thursday July 30th

Chairman: Ricardo Diez Muifio

9.00h-9.45h: PL1.- Lorenz S. Cederbaum (University of Heidelberg, Germany)
Interatomic (Intermolecular) Coulombic Decay and its Exploration by Free-Electron-Lasers
Friday July 31st

Chairman: Nikolay Kabachnik

9.00h-9.45h: PL2.- Anatoli Kheifets (Australian National Univ., Canberra, Australia)
Strong field atomic ionization with linear/circular polarized light: Spectra, Cusps and Time
delay

Saturday August 1st

Chairman: Don Madison

9.00h-9.45h: PL3.- Giovanni Stefani (Universita Roma Tre, Rome, Italy)

Direct and resonant double photoionization in solids

POSTER SESSION

Thursday July 30th
18.30h-20.00h: (Drinks and snacks will be served)

CONFERENCE DINNER

Friday July 31st
20.30h: Restaurante Ni Neu (Paseo de la Zurriola 1, Donostia — San Sebastian)

13
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PARALLEL SESSION: ELECTRONS/IONS

Thursday July 30th

Chairman: Klaus Bartschat
10.00h-10.30h: e-I1.- Daniel Fischer (Missouri S&T, Rolla MO, USA)

Collision dynamics studied with a polarized MOT target
10.30h-11.00h: e-12.- Leigh R. Hargreaves (California St. Univ., Fullerton CA, USA),

Unusual angular momentum transfer in electron-impact excitation of atoms and molecules
COFFEE BREAK

Chairman: James Colgan

11.30h-12.00h: e-13.- Klaus Bartschat (Drake University, Des Moines IA, USA)
Non-perturbative calculations for electron-impact ionization of complex atoms
12.00h-12.20h: e-O1.- Xueguang Ren (Phys.-Tech. Bundes., Braunschweig, Germany)
Low-energy (67 eV) electron-impact induced interatomic coulombic decay of argon dimer
12.20h-12.40h: e-O2.- Baoren Wei (Fudan University, Shanghai, China)

Fragmentation mechanisms for Methane induced by 55 eV, 75 eV and 100 eV electron
impact

12.40h-13.00h: e-O3.- Stanislav Tashenov (University of Heidelberg, Germany)

First observation of coherence in a highly charged ion

LUNCH

Chairman: Xiangjun Chen

15.15h-15.45h: e-14.- Béla Paripas (University of Miskolc, Hungary)

Angle-dependent (e,2e) study of state-to-state interference between autoionizing states of
He

15.45h-16.15h: e-I5.- Nicholas Martin (University of Kentucky, Lexington KY, USA)
Out-of-plane (e,2e) experiments on He autoionization levels

16.15h-16.35h: e-O4.- Peter Koval (DIPC, San Sebastian, Spain)

Iterative calculation of electron energy loss spectra

16.35h-16.55h: e-O5.- Filippo Morini (Hasselt University, Diepenbeek, Belgium)

The ground state nuclear dynamics of dimethyl ether in momentum space

COFFEE BREAK



Chairman: Béla Paripas

17.30h-18.00h: e-16.- James Colgan (Los Alamos Nat. Lab., Los Alamos NM, USA)
Triple differential cross sections for the electron-impact ionization of laser-excited Mg: the
perpendicular plane cross section

18.00h-18.30h: e-17.- Lorenzo Ugo Ancarani (Université de Lorraine, Metz, France)
Sturmian approach for ionization processes: applications and perspectives

Friday July 31st

Chairman: Alexander Dorn

10.00h-10.30h: e-18.- Michael Schulz (Missouri S&T, Rolla MO, USA)

Fully differential study of coherence and interference effects in ionization of Hy by proton
impact

10.30h-11.00h: e-19.- Shaofeng Zhang (Institute of Modern Physics, Lanzhou, China)
“Double-slit" interferences observed in dielectronic transitions in collisions between
hydrogen molecular ion and helium atom

COFFEE BREAK

Chairman: Masahiko Takahashi

11.30h-12.00h: e-110.- Masakazu Yamazaki (Tohoku University, Sendai, Japan)
Towards making the molecular orbital movies by time-resolved (e,2e) electron momentum
spectroscopy

12.00h-12.20h: e-O6.- Mariusc Piwinski (Nicolaus Copernicus Univ., Torun, Poland)
Inelastic e-Cd and e-Zn collisions

12.20h-12.40h: e-O7.- Chenzhong Dong (Northwest Normal Univ., Lanzhou, China)
Influence of the higher order effects on the polarization and angular distribution of the
radiation following electron-impact excitation process

LUNCH

Chairman: Allen Landers

15.15h-15.45h: e-I11.- Allan Stauffer (York University, Toronto, Canada)

lonization of laser-excited atoms: the shape of the cross sections

15.45h-16.15h: e-112.- Andrey Surzhikov (Helmholtz-Institut, Jena, Germany)
Interaction of twisted light with atomic and molecular targets

16.15h-16.35h: e-O8.- Ladislau Nagy (Babes-Bolyai University, Cluj, Romania)
Projectile coherence -- the transition between the semiclassical and the quantum method
16.35h-16.55h: e-09.- Yew Kam Ho (Academia Sinica, Taipei, Taiwan)
Electron-electron orbital entanglement in two-electron ions around the critical charge region

COFFEE BREAK
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Chairman: Allan Stauffer

17.30h-18.00h: e-113.- Allen Landers (Auburn University AL, USA),

lon-momentum imaging of dissociative-electron-attachment dynamics in CO,, N.O, HCCH
and CF4

18.00h-18.30h: e-114.- Omar Ariel Fojén (Instituto de Fisica de Rosario, Argentina)
Coherent emission from diatomic molecules: from femto- to atto-seconds

Saturday August 1st

Chairman: Michael Schulz

10.00h-10.30h: e-115.- Don Madison (Missouri S&T, Rolla MO, USA)

Accuracy of theory for calculating 3-Body and 4-Body fully differential cross sections for
electron-impact ionization of atoms and molecules

10.30h-11.00h: e-116.- Xiangjun Chen (Univ. of Science and Technology, Hefei, China)
Three-body fragmentation of simple molecules induced by electron impact multiple
ionizations

COFFEE BREAK

Chairman: Lorenzo Ugo Ancarani

11.30h-12.00h: e-117.- Alexander Dorn (MPI for Nucl. Physics, Heidelberg, Germany)
A thorough study of Young-type interferences in (e,2e) on H, molecules with known spatial
alignment

12.00h-12.20h: e-010.- Juana L. Gervasoni (Centro Atomico Bariloche, Argentina)
Effects of the sudden electron-hole pair creation and of the life time of the residual hole on
plasmon excitations in surfaces

12.20h-12.40h: e-O11.- Karoly Tdkési (Inst. Nuclear Research, Debrecen, Hungary)
Optical constants of iron derived from reflection electron energy-loss spectra

LUNCH



PARALLEL SESSION: PHOTONS

Thursday July 30th

Chairman: Maria Novella Piancastelli

10.00h-10.30h: ph-11.- Emma Sokell (University College Dublin, Ireland)

Coincidence photoelectron measurements following 2p photoionization in Mg
10.30h-11.00h: ph-12.- Kiyoshi Ueda (Tohoku University, Sendai, Japan)
XFEL-induced ultrafast electron and molecular dynamics

COFFEE BREAK

Chairman: Emma Sokell

11.30h-12.00h: ph-13.- John Furst (University of Newcastle, Ourimbah, Australia)
Alignment and Orientation of N2*

12.00h-12.20h: ph-O1.- Miron Ya. Amusia (The Hebrew University, Jerusalem, Israel)
One photon-two electron ionization in atoms and endohedrals — simplicity and complexity
12.20h-12.40h: ph-O2.- Armin Scrinzi (Ludwig Maximilians Univ., Munich, Germany)
Single- and double emission from multi-electron systems: How to compute IR double
emission and solve the CO, mystery

12.40h-13.00h: ph-O3.- Yuri V. Popov (Moscow State University, Moscow, Russia)
New look at the strong field approximation in laser-matter interactions

LUNCH

Chairman: Kiyoshi Ueda

15.15h-15.45h: ph-l4.- Alicia Palacios (Universidad Autonoma de Madrid, Spain)
Decoding attosecond electron-nuclear dynamics in molecules by means of XUV-IR and
XUV-XUV pump-probe schemes

15.45h-16.15h: ph-I5.- Kirsten Schnorr (MPI fur Kernphysik, Heidelberg, Germany)
Electron Rearrangement Dynamics in Dissociating lodine Molecules

16.15h-16.35h: ph-O4.- Oksana Travnikova (LCPMR, Paris, France)

Multi-step ultrafast fragmentation of the third row hydrides following K-shell excitation and
ionisation

16.35h-16.55h: ph-O5.- David Ayuso (Universidad Autonoma de Madrid, Spain)
Ultrafast electron dynamics in phenylalanine initiated by attosecond pulses

COFFEE BREAK
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Chairman: Alicia Palacios

17.30h-18.00h: ph-16.- Renaud Guillemin (Univ. Pierre et Marie Curie, Paris, France)
Exploring deep-core photoionization: ion-electron correlation effects in the 1 to 10 keV x-
ray region

18.00h-18.30h: ph-17.- Li Fang (University of Texas, Austin, TX USA)

Photoionization induced fragmentation of glycine molecule and endohedral fullerenes
HosN@Csp molecule

Friday July 31st

Chairman: Igor Bray

10.00h-10.30h: ph-18.- Artem Rudenko (Kansas State Univ., Manhattan, KS, USA)
Electronic and nuclear dynamics triggered by ultra-intense soft and hard X-rays
10.30h-11.00h: ph-19.- Kyo Nakajima (JASRI, Hyogo, Japan)

Photoelectron diffraction from laser-aligned molecules using an x-ray free-electron laser

COFFEE BREAK

Chairman: Tommaso Mazza

11.30h-12.00h: ph-110.- Olga Smirnova (Max Born Institute, Berlin, Germany)
Attosecond Spectroscopy: from measuring ionization times to time-resolving chiral
response

12.00h-12.20h: ph-O6.- Alvaro Jiménez-Galan (Univ. Auténoma de Madrid, Spain)
Time delay anisotropy in photoelectron emission from the isotropic ground state of helium
12.20h-12.40h: ph-O7.- Ya-Wei Liu (Univ. of Science and Technology, Hefei, China)
Optical oscillator strengths of the valence-shell excitations of molecular nitrogen measured
by the dipole (y,y) method

12.40h-13.00h: ph-O8.- Lin-Fan Zhu (Univ. of Science and Technology, Hefei, China)
Squared form factors for the A'TI and B'S* vibronic bands of carbon monoxide studied by
high-resolution inelastic x-ray scattering

LUNCH

Chairman: Alexey Grum-Grzhimaylo
15.15h-15.45h: ph-I111.- Tommaso Mazza (European XFEL, Hamburg, Germany)

Circular dichroism in two-color multi-photon ionization of rare-gas atoms
15.45h-16.15h: ph-112.- Andrey K. Kazansky (DIPC, San Sebastian, Spain)

Dichroism in two-color ionization of atoms by short pulses
16.15h-16.35h: ph-09.- Luca Argenti (Universidad Autbnoma de Madrid, Spain)

Modulation of Attosecond Beating in Resonant Two-Photon lonization



16.35h-16.55h: ph-010.- Ralph Puttner(Freie Universitat Berlin, Germany)
The 1s™'2s™ and 1s™'2p™ double core-hole shake-up satellites in Argon

COFFEE BREAK

Chairman: Armin Scrinzi

17.30h-18.00h: ph-113.- Oleg S. Vasyutinskii (loffe Institute, St. Petersburg, Russia)
Determination of spin-polarized H atoms produced in molecular photodissociation
18.00h-18.30h: ph-114.- Andreas Fischer (MPI fur Kernphysik, Heidelberg, Germany),
Molecular dynamics on laser-controlled transition states

Saturday August 1st

Chairman: Paola Bolognesi

10.00h-10.30h: ph-115.- Lorenzo Avaldi (CNR - Ist. Strutt. della Materia, Roma, Italy)
Fragmentation of halopyrimidines and halouraciles by photoionization and ion impact
10.30h-11.00h: ph-I16.- Laurent Nahon (Synchrotron SOLEIL, Saint Aubin, France)
Gas phase targets in interaction with Circularly-Polarized Light: Molecular polarimetry and
chiroptical effects in photoionization

COFFEE BREAK

Chairman: Lorenzo Avaldi

11.30h-12.00h: ph-117.- Christophe Nicolas (Synchr. SOLEIL, Saint Aubin, France)
Momentum Exchange in Molecular Systems

12.00h-12.20h: ph-O11.- Yaroslav Pavlyukh (Martin-Luther-Univ., Halle, Germany)
Keldysh nonequilibrium Green's function vs. Feshbach projection operator approach for
plasmon-assisted photoemission

12.20h-12.40h: ph-O12.- Denis lablonskyi (Tohoku University, Sendai, Japan)
Interatomic Coulombic Decay Processes after Multiple Valence Excitations in Ne Clusters

LUNCH
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POSTER SESSION

The poster session is scheduled on July 30th in the evening (6.30pm-8.00pm). Poster boards and
scotch tape will be available since the morning of the first day. For each poster, the display space in
the poster boards will be at least AO size (841 x 1189 mm). The poster boards will be kept during
the full duration of the symposia. We recommend the poster to be left at the boards until the end of
the meeting.

LIST OF POSTER CONTRIBUTIONS

P1.- Photoelectron angular distributions and correlations in sequential two-photon double
ionization by circularly polarized XUV radiation
Alexei N. Grum-Grzhimailo, Elena V. Gryzlova, Ekaterina |. Staroselskaya

P2.- Theory of ultrafast x-ray photoelectron diffraction
Shota Tsuru, Kyo Nakajima, Tokuei Sako, Takashi Fujikawa and Akira Yagishita

P3.- Two-photon triple ionization of lithium
James Colgan, M. S. Pindzola

P4.- Dressing Effects in the Attosecond Transient Absorption Spectra of Doubly-Excited
States in Helium
L. Argenti, A. Jiménez-Galan, C. Marante, C. Ott, T. Pfeifer, F. Martin

P5.- Excitation of vibrational modes in the ionization of water molecule by XUV/X-ray
radiation

Selma Engin, Jesus Gonzalez-Vazquez, Inés Corral, Alicia Palacios, David Ayuso, Piero
Decleva, and Fernando Martin

P6.- Photoionization time delays in molecular hydrogen.
R. Bello, Sebastian Heuser, A. Palacios, Matteo Lucchini, Lukas Gallmann, Claudio Cirelli,
F. Martin, Ursula Keller

P7.- Mapping ultrafast dynamics of highly excited D>" by ultrashort XUV pump - IR probe
laser schemes

R. Bello, L. S. Martin, C. W. Hogle, A. Palacios, J. L. Sanz-Vicario, X. M. Tong, F. Martin,
M. Murnane, H. C. Kapteyn and P. Ranitovic
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P8.- Finite element DVR method for molecular single and double ionization by strong laser

pulses
Denis Jelovina, Johannes Feist, Fernando Martin, and Alicia Palacios

P9.- Merging quantum chemistry packages with B-splines for the multichannel scattering
problem.

Carlos Marante, Jesus Gonzalez, Inés Corral, Markus Klinker, Luca Argenti, Fernando
Martin

P10.- Ultrafast electron dynamics in phenylalanine initiated by attosecond pulses
F. Calegari, D. Ayuso, A. Trabattoni, L. Belshaw, S. De Camillis, S. Anumula, F. Frassetto,
L. Poletto, A. Palacios, P. Decleva, J. Greenwood, F. Martin and M. Nisoli

P11.- Vibrationally resolved B 1s photoionization cross section of BF3
D. Ayuso, M. Kimura, K. Kooser, M. Patanen, E. Plesiat, L. Argenti, S. Mondal, O.
Travnikova, K. Sakai, A. Palacios, E. Kukk, P. Decleva, K. Ueda, F. Martin, C. Miron

P12.- Time delay anisotropy in photoelectron emission from the isotropic ground state of
helium

S. Heuser, A. Jiménez-Galan, C. Cirelli, M. Sabbar, R. Boge, M. Lucchini, L. Gaallmann, I.
Ivanov, A. Kheifets, J. M. Dahlstrom, E. Lindroth, L. Argenti, F. Martin, U. Keller

P13.- Phase Measurement of a Fano Resonance Using Tunable Attosecond Pulses

A. Jiménez-Galan, M. Kotur, D. Guénot, D. Kroon, E. W. Larsen, M. Louisy, S. Bengtsson,
M. Miranda, J. Mauritsson, C. L. Arnold, S. E. Canton, M. Gisselbrecht, T. Carette, J. M.
Dahlstrom, E. Lindroth, A. Maquet, L. Argentiz, F. Martin, A. L'Huillier

P14.- Temporal and spatial interferences in the laser-assisted photoionization of diatomic
molecules
Diego I.R. Boll, Omar A. Fojon

P15.- Molecular-frame photoelectron angular distributions for carbon 1s photoemission of
methyl iodide

H. Fukuzawa, S. Yamada, Y. Ito, T. Tachibana, T. Takanashi, Y. Sakakibara, K. Nagaya,
T. Nishiyama, T. Sakai, M. Yao, M. Oura, N. Saito, M. Stener, P. Decleva, and K. Ueda

P16.- Subfemtosecond dynamics in dissociating core-excited CH3zl molecules studied with
resonant Auger spectroscopy

T. Marchenko, G. Goldsztejn, L. Journel, R. Guillemin, O. Travnikova, A. F. Lago, D.
Céolin, J.P. Rueff, R. Puttner, M. N. Piancastelli, and M. Simon



P17.- Plasmon excitation due to Auger photoemission spectroscopy from Fe-Si alloys
Juana L. Gervasoni, Monika Jenko and Matjaz Godec

P18.- Generalized Sturmian Function approach to the two-photon ionization of atoms
A.l. Gbmez, G. Gasaneo, D.M. Mitnik and F.D. Colavecchia

P19.- Photoionization of CH4, HO and NH3: a Sturmian approach
C. M. Granados—Castro, L. U. Ancarani, G. Gasaneo, D. M. Mitnik

P20.- Electron impact ionization of CH4, H,O and NHs: a Sturmian approach
C. M. Granados—Castro, L. U. Ancarani, G. Gasaneo, D. M. Mitnik

P21.- Convergent Close Coupling double ionization amplitude extraction with
Hyperspherical Sturmian Functions
M.J. Ambrosio, D.M. Mitnik, G. Gasaneoy, J.M. Randazzo, I. Bray and L.U. Ancarani

P22.- Investigation of triple differential cross section for electron impact ionization of
methane molecule
Mevlut Dogan, Murat Yavuz, Zehra Nur Ozer, Nimet Isik, Semiha Bahceli, Adnan Naja

P23.- (e, 2e) coincidence studies for simultaneous excitation—ionization to He*(n=2) by

electron impact
Mevlut Dogan, Albert Crowe, Oleg Zatsarinny, Klaus Bartschat

P24.- Significance of projectile scattering angle on the observation of Young's type
interference effects for diatomic molecules
Zehra Nur Ozer, Hari Chaluvadi, Mevlut Dogan, Don Madison

P25.- Investigation of electron impact double excitation of the autoionizing states of

Helium by (e, 2e) experiments
Melike Ulu, Omer Sise, Ali Alpergun, Nurcin Karadeniz, Mevlut Dogan and Albert Crowe

P26.- Dalitz plot analysis of three-body fragmentation dynamics of CO,%" (q = 3; 4)
Enliang Wang, Xu Shan, Zhenjie Shen, Maomao Gong, Yaguo Tang, Xiangjun Chen

P27.- Three-body fragmentation dynamics of OCS*" investigated by 500 eV electron
collision
ZhenJie Shen, MaoMao Gong, EnLiang Wang, Xu Shan, XiangJun Chen
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P28.- Correlation and quantum entanglement in Rydberg states of the helium atom
Yen-Chang Lin, Te-Kuei Fang, Yew Kam Ho

P29.- Effect of orthogonalization on total ionization cross sections by electron impact:

Application to small molecules
S. Nehaoua, S. Houamer, C. Dal Cappello, M. Chinoune, A. Galstyan and A. C. Roy

P30.- Non-perturbative B-spline R-matrix with pseudo-states calculations for electron-
impact excitation-ionization of helium to the n = 3 states
Oleg Zatsarinny and Klaus Bartschat

P31.- Mechanisms of Chiral Sensitivity in Electron-Molecule Interactions
J.M. Dreiling, F.W. Lewis, and T.J. Gay

P32.- Kinematically complete low-energy (e, 2e) study of neon: Internormalized triple-
differential cross sections in 3D kinematics

XueGuang Ren, Sadek Amami, Oleg Zatsarinny, Thomas Pfliger, Marvin Weyland, Woon
Yong Baek, Hans Rabus, Klaus Bartschat, Don Madison, Alexander Dorn

P33.- High resolution electron ejected spectra of He, Ne and Ar by high energy electrons
B. P. Marinkovic, J. J. Jureta, and A. R. Milosavljevic¢



ABSTRACTS

PL Plenary Lectures

e-l Invited Talks (electrons/ions parallel session)

ph-1  Invited Talks (photons parallel session)

e-O Oral Contributions (electrons/ions parallel session)
ph-O Oral Contributions (photons parallel session)

P Posters
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PLENARY LECTURES
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PL1

Interatomic (Intermolecular) Coulombic Decay and its Exploration by Free-
Electron-Lasers

Lorenz S. Cederbaum

Department of Theoretical Chemistry, University of Heidelberg
D-69120 Heidelberg, Germany

How does a microscopic system like an
atom or a small molecule get rid of the excess
electronic energy it has acquired, for instance,
by absorbing a photon? If this microscopic
system is isolated, the issue has been much
investigated and the answer to this question is
more or less well known. But what happens if
our system has neighbors as is usually the
case in nature or in the laboratory? In a
human society, if our stress is large, we would
like to pass it over to our neighbors. Indeed,
this is in brief what happens also to the
sufficiently excited microscopic system. A
new mechanism of energy transfer has been
theoretically predicted and verified in several
exciting experiments. This mechanism seems
to prevail “everywhere” from the extreme
guantum system of the He dimer to water and
even to quantum dots. The transfer is ultrafast
and typically dominates other relaxation
pathways.

To exploit the high intensity of laser
radiation, we propose to select frequencies at
which single-photon absorption is of too low
energy and two or more photons are needed to
produce states of an atom that can undergo

interatomic Coulombic decay (ICD) with its
neighbors. ICD is an extremely efficient
decay mechanism for excited systems which
are embedded in environment. For the Ne2
dimer it is explicitly demonstrated that the
proposed multiphoton absorption scheme is
much more efficient than schemes used until
now, which rely on single-photon absorption.
Extensive calculations on Ne2 show how the
low-energy ICD electrons and Ne+ pairs are
produced for different laser intensities and
pulse durations. At higher intensities the
production of Ne+ pairs by successive
ionization of the two atoms becomes
competitive and the respective emitted
electrons interfere with the ICD electrons. It
is also shown that a measurement after a time
delay can be wused to determine the
contribution of ICD even at high laser
intensity. The study can provide a hint how
the energy deposited by a FEL on one site in a
medium can be transferred fast to the
surrounding.

References
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PL2

Strong field atomic ionization with linear/circular polarized light:
Spectra, Cusps and Time delay

30

Anatoli Kheifets*! and Igor Ivanov'?

* Research School of Physics and Engineering, The Australian National University, Canberra, Australia f

TCenter for Relativistic Laser Science, Institute for Basic Science, Gwangju, Republic of Korea

Synopsis We made significant progress in understanding the timing and structure information extracted from
photoelectron spectra in strong field atomic ionization with short and intense electromagnetic pulses of varying
ellipticity. The photoelectron spectra reveal peculiarity of strong field ionization in multi-photon, tunneling and
over-the-barrier regimes and display a Coulomb singularity which can be removed by switching from linear to
circular polarization. The time delay studies provide rigorous tests to various attosecond measuring schemes.

Photoelectron spectroscopy of strong field
atomic ionization is a promissing tool to study
the timing of the ionization process and to
extract the structure information on the tar-
get. The time of the wavepacket release can be
mapped on the photoelectron angular rotation
[1] (circular polarization) or its kinetic energy [2]
as well as the two-photon interference beating [3]
(linear polarization). The structure information
can be encoded in the transverse electron mo-
mentum distribution by filtering the momentum
profile of the target orbital with a tunneling the-
ory Gaussian [4].

The initial promising results of these tech-
niques can now be scrutinized in more detail.
It appears that the relative photoemission time
delays between the 2s and 2p shells of Ne [2]
and the 3s and 3p shells of Ar are in disagree-
ment with accurate calculations with the full ac-
count of many-electron correlation and a non-
perturbative treatment of strong field interaction
[5, 6]. The attoclock measurements in He [1] can-
not by unambiguously interpreted in terms of the
tunneling time [7]. Predictions of the simple tun-
neling formula [4] are hampered by a Coulomb
singularity [8].

In the latest set of strong field ionization mea-
surements, a more thorough interpretation of the
experimental data is made and a better agree-
ment with theory is achieved. The cross-species
time delay measurements by two-photon inter-
ference beating [9, 10] seem to be in a much
better agreement with predictions of ab initio
many-electron calculations [6]. Anisotropy ef-
fects in photoemission time delay can now be
resolved experimentally and modelled from the
first principles [11]. Relative time delay be-
tween single and double photoionization can also
be accessed experimentally [12] and understood
theoretically [13]. Attosecond spatial control
of electron wave packet emission dynamics can

!B-mail: A Kheifets@anu.edu.au
2E-mail: Igor.Ivanov@anu.edu.au

be achieved by laser-sub-cycle two-dimensional
electron-momentum mapping using orthogonal
two-color fields [14].

The Coulomb singularity in transversed elec-
tron momentum distribution can be gradually
removed by increasing ellipticity and switching
from linear to circular polarization thus eliminat-
ing the cusp and restoring the tunneling theory
predictions [15]. This effect allows to distinguish
experimentally the tunneling and over the bar-
rier regimes of strong field ionization [16]. The
cusp structure is also modified by the account for
non-dipole relativistic effects [17] which leads to
a non-zero expectation value for the transverse
electron momentum [18].
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PL3

Direct and resonant double photoionization in solids
Giovanni Stefani* *

*Dipartimento di Scienze, Universita Roma Tre, Roma

Synopsis One photon in and two electrons out experiments on solids are reviewed in order to highlight their ca-
pability to put on sound experimental grounds some of the more widely used models for electron-electron corre-
lation. Double Photoemission (DPE) and Auger Photoelectron Coincidence Experiments (APECS) are used to
give experimental validation to concept such as the excitation-correlation hole, the hole-hole correlation energy
and the one-two step ionization process .

Electron correlations are fundamental to ac-discrimination power in the correlation energy
count for many properties of matter in its differ- U of the valence electrons. A case study on Cu
ent states of aggregation. The additional termwill be presented and discussed [2].
in the Schrédinger equation describing themThe concept of dynamical screening of the core
makes an analytic