Prof. Alexander I. Nosich

SCIENTIFIC REPORT FOR SHORT VISIT
to University of Rome 3 and University of Rennes in April 2011
in the framework of the ESF Network “Newfocus”

Topic: “Mathematical and numerical modeling of dielectric lenses, resonators, and lasers using boundary
integral equations and eigenvalue problems”

Purpose of the visit to Rome: collaboration with Professor G. Schettini

Description of the work carried out during the visit from 10th to 16th April 2010:

- seminar presentation at the University Rome 3 conceived as an overview of my recent research activities related to
the topic indicated above; the seminar was attended by Prof. Schettini, students, and staff members,

- discussions with Prof. Schettini of the topics of common interest; an agreement was achieved that the scattering of
waves by radiatively coupled plasmonic sub-wavelength wire scatterers can be an area of closer collaboration,

- attendance at the focused sessions on lenses and reflectors and on the ESF Network Project “Newfocus” at the
European Conference on Antennas and Propagation.

Purpose of the visit to Rennes: collaboration with Professor R. Sauleau

Description of the work carried out during the visit from 17th to 23rd April 2010:

- discussions with Prof. Sauleau of the ongoing collaboration efforts around the three-dimensional modeling of
reflector antennas, thin disklike dielectric lenses, and periodic arrays of electromagnetically coupled sub-wavelength
metal and dielectric wires and strips,

- work on two joint papers to be submitted soon to the well-reputed international technical journals, IEEE Antennas
and Propagation and Micro and Nano Letters.

Details of the topics discussed in Rome and Rennes:

Dielectric lens antennas are widely used in various millimetre-wave and THz-wave applications. Their basic design
principles are suggested by geometrical optics, which states that all the rays that impinge on the lens front interface
come together in the focal point. The reciprocity then tells that placing a point feed in the focus results in a sharp
beam of the far-field radiation pattern. However, any finite-size lens has a focal spot whose size and shape vary with
the lens size and material, as well as with the angle of incidence and polarization of the incident wave. The exact
knowledge of the focusing ability and field in focal domain is very important for the design of lens-based sensors.
Still any finite-size lens is simultaneously an open resonator, whose natural modes can spoil the lens performance,
from the one hand. However, from the other hand dielectric resonators are ubiquitous building blocks of the wide
variety of electromagnetic systems and sub-systems, across a wide range of frequencies.

Mathematical and numerical analysis of dielectric lenses and resonators is a challenging problem, the widely
recognized underlying difficulty being a combination of the ray-like and the mode-like features in the
electromagnetic field behaviour. There are several integral-equation (IE) formulations related to that class of
problems, where the Muller equations stand aside as the Fredholm second kind IEs. A discretization scheme based
on a Galerkin method with trigonometric polynomials as basis functions can be applied to obtain an infinite-matrix
equation with favourable features. Alternatively, the same IEs can be discretized using a Nystrom algorithm and
corresponding quadrature formulas for numerical integration.

The advantages of both algorithms that make them efficient and reliable tools for the analysis of dielectric
scatterers are as follows: (i) controllable accuracy, i.e., possibility to minimize the computational error to a predicted
number of digits for an arbitrary set of the problem parameters (i.e. lens size, shape and material) by solving
progressively greater matrices; (ii) stability near and far from the sharp natural resonances, which is hard with
conventional numerical approximations; (iii) low memory and time requirements; and (iv) absence of the false
“numerical resonances” intrinsic to the IEs methods not based on the Muller IEs.

Microcavity lasers can be also modelled as dielectric resonators however with active regions. Here, very useful
information can be obtained if all non-electromagnetic effects are neglected and the optical modes are viewed as
solutions of the linear set of source-free Maxwell equations. Within the framework of the recently proposed
approach, the lasing in open microcavities with active regions can be studied as a modified linear eigenvalue
problem with exact boundary and radiation conditions. Material gain is introduced into the cavity material within the
active region via the “active” imaginary part of the refractive index. By using Muller IEs discretized with Galerkin
or Nystrom techniques, the problem is reduced to the search of roots of determinantal equations.

Numerical results on the wave scattering and focusing with dielectric lenses and the natural modes of dielectric
resonators have been presented.



Prof. Alexander I. Nosich

TRAVEL EXPENSES FOR SHORT VISIT
to University of Rome 3 and University of Rennes in April 2011
in the framework of the ESF Network “Newfocus”

Air ticket from Kiev to Rome and from Paris to Kiev EUR 412 (USD 585.19)

Air ticket from Rome to Paris EUR 188.99

Train from Kharkov to Kiev and bus from Kiev to Kharkov EUR 23.32 (UAH 111.51+145=256.51)
Train from airport to Rome and bus from Rome to airport EUR 20 (EUR 14+6)

Train from airport to Paris and from Paris to airport EUR 19.15 (EUR 10.25+8.90)

Train from Paris to Rennes and from Rennes to Paris EUR 127.80 (EUR 72+55.80)

Total: EUR 791.26

Thus, travel expenses exceed standard level of 500 euro for a short visit however this is chiefly because the travel
consisted of two visits, to Rome and to Rennes, instead of standard one destination. Still the total travel expenses are

lower than possible expenses for two separate visits to the same destinations.
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http://us.mg6.mail.yahoo.com/dc/launch?.gx=1&.rand=79tcv0t01g4t

From: Orbitz (travelercare@orbitz.com)
To: anosich@yahoo.com;

Date: Thu, January 1, 1970 2:00:00 AM
Ce:

Subject: Travel Document - Rome 4/10/11

RBITZ

Your Travel Document

Hello Alexander,

Thanks for traveling with Orbitz. This e-mail confirms the ticket
number(s) issued for the "Rome 4/10/11" trip.

Visit "My Trips" to add this reservation to your calendar.

. Passenger(s): OLEKSANDR NOSYCH

- Alitalia record locator: M3UVEM

- Air France record locator: 5FSTNJ

Ticket type requested: electronic (e-ticket)
Orbitz record locator: AP1101010AMB795V
Airline ticket number(s): 0558628697174

Please note: An additional fee for baggage may apply. This
- fee is not included in your total trip cost. See Details

 Sunday, April 10, 2011
Alitalia # 481

Kiev Borispol (KBP) to Rome Intercontinental Airport
- Leonardo da Vinci (FCO)

Departure (KBP): April 10, 6:10 PM EEST (evening)
Arrival (FCO): April 10, 8:05 PM CEST (evening)

Class: Economy Seat: 00 | Your flight is confirmed. Seat is
- confirmed. You may

Sunday, April 24, 2011
Air France # 2552

Paris Ch. De Gaulle (CDG) to Kiev Borispol (KBP)
Departure (CDG): April 24, 12:50 PM CEST (afternoon)
Arrival (KBP): April 24, 4:55 PM EEST (afternoon)

March 20, 2011 !

Orbitz Mobile: Serious Tiavel Power

View your trips, check flight
status and book travel on
your phone. Learn more.

Orbitz Care Alerts

Flight status alerts are set up
for the following people.

Alexander Nosych
anosich@yahoo.com

E-mail !
Receiving: Airport Advisoried

Update alert settings
Learn more

Great rates

Click for car, hotel and
attractions & services rates in
Rome

3 Add Miractions g
' & Services

_ Add Airline
&5 Ticket
~ Protector
_{provided by
Access America)

4/29/2011 3:27 PM
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Class: Economy Your flight is confirmed. The airline will
- assign seats at check-in or you may choose seats

Have your travel plans changed? Many tickets can be
exchanged or canceled online by visiting "My trips" and

clicking the Change/cancel airline ticket option.

- Booking Confirmation

e e RS R SRS SIS ot

= —

~ Total airfare: $585.19USD (including taxes)

|
§
§

fare rules in "My Trips" to learn more.

- Billing Information

~ Credit card holder's name: NOSYCH ALEXANDER

. Credit card type: Visa
j Credit card number: x000000000cx1404

Address:

. IETR UNIVERSITE DE RENNES 1
CAMPUS BEAULIEU BAT 11-D
RENNES, 35042
France

- E-mail: anosich@yahoo.com

Sign-in instructions

to access your account and trip information.

® access your booked trips
e print and e-mail your itineraries
e view and change your seats (if available)

" books the same fiight at a lower price. How it works f

Please note that your fare may carry restrictions. Changes
to your itinerary may result in additional fees. Review the

- Important notice related to ticket terms and conditions.

We have created a temporary password that will allow you

After logging in, you will be prompted to create a new
- password. Once you've changed your password you can:

http://us.mg6.mail.yahoo.com/dc/launch?.gx=1&.rand=79tcv0t0lg4t

Check out News & Guides for
the latest travel news, tips,
flying forecasts and helpful
resources for planning your
trip.

This booking is subject to our

Privacy Policy and our
Terms and Conditions.

' NAME OF PASSENGER

NOSYCH/OLEKSANDR

KBP
FCO

CLASS DATE l TIME

; Y 10APR 1810 ~
A@S)BQARDING TIME SEAT SMOKE )

< 1730 9A NO )
N_

1 8 OW SC KBP

" ETKT 0558628697174-1
swissport 4

" 986242 4V i
' AIRFRANCE 7/ 5
' .‘ ‘ NOSYCH/OLEKSANDR F

cocuert 079

| . 272986%

'KEP

F 2550 i
4APR 12:50 ﬁ,

4/29/2011 3:28 PM



easyJet booking reference: EHNQVZB - Yahoo! Mail

YAaHOO!, MAIL

Classic

easyJet booking reference: EHNQVZB
From: "confirmation@easyJet.com" <donotreply@easyjet.com>
To: anosich@yahoo.com

Page 1 sur 2

Sunday, March 20, 2011 5:59 PM

L
L
[
oD
o
{
H » n IN)
Thank you for booking: EHNQVZB \1/ ol
°d
Tl
€188.99 has been charged to your Carte \
What else do you need to book? Bleue card ending 1404.
~——
A . £s
Car hire in Paris -
Preferential Europcar rates exclusively for easyJet i
customers. Find a better price elsewhere and we'll W
refund double the difference. |
Show me my car options ; .
5 1 Your confirmed itinera tg
Hotels in Paris ~ v '8
No booking or cancellation fees. @ Passengers i
o el : Mr OLEKSANDR NOSYCH .
i .;
duick find ma 2 hotsl| = Rome Ciampino to Paris Orly
(Terminal Sud)
Travel Insurance Dep 17 April 2011 15:15
Don't risk travelling without insurance! Get covered Arr 17 April 2011 17:15 qe
now with our great value cover! Flight 4248 ne
i Check in opens 17 April 2011 13:15 =
Quote me now! Check in closes 17 April 2011 14:35 '
F 1 Checked bags s
%
easyJet Plus! ﬂ per flight between all passengers our
Faster through the gate with Speedy Boarding for a gﬁf)f;a'(ged up to a total combined weight 109
ear
g Add more '[“d
ax9
Buy now : Specific needs and access ok
: ; = '"“"? requirements : 731
Airport Parking i | Please inform us of any specific needs or ‘.n‘d
Parking from just £2.99 per day. Book early and save | | ?Qgﬁﬁééﬁ‘i'{g”ﬁﬁfb%ﬁﬁg'2?, PR .) e
60% ; ‘ 4?tR0L;]rs rk‘)efore the scheduled departure “[I L
! y SRS of the flight. "
Pre-book your parking now Passengers with specific requirements nd
ts)h(f)uld tt%heckhindnc; lgtgr thaﬂ? Qotminutes [ Jo
. efore the scheduled departure time. !
Resort and City Transfers Special Service Reguestp e
Fix your price now for your resort and city transfers —_— —— . pue
from just £3.00 per person
Pre-book your transfers now
Airport Transfers
Convenient and time saving airport transfers from just P
£2.00 per person assenger
N
Pre-book your transfer OSYCH/OLEKSANDR
= From 5 3
Airport Lounges Rome(Ciampino)
Rest and relax before your flight with free drinks and m{{ﬁw’”’j To
snacks from just £12.50 per person Paris Orl y { Sud
Flight Date Seq No.
EZY4248 17APR 13
Villas in Paris
30,000 properties available throughout Europe.
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@ BILLET & composter avant 1'accés au train
-[__PARIS MONT 1 ET 2 - RENNES
Q COMPOSTE:17/04 A 19h12 O1ADULTE
Départ 17/04a20H05 dePARIS MONT i ET 2|classe 2  VOITURE 09
o e Arriv. a22H20 3 RENNES PLACE ASSISE 82
=¥ 5F PERIODE DE POINTE TGV 8059 O1FENETRE J
TGV PLEIN TARIF LOISIR-ECH/REMB PAVANT JOUR DU DEPART C-ENFANT
TS .
ﬁ Départ a de ¥ XK ¥ Classe ¥ .
m Arriv. a a
Igrix par voyageur : 72 .00 j prix EUR ¥%X72.00
BP PNOO 871957998422 KMO374 PP DV 196799842 |cA

PARIS MONT 1 ET 2

170411 19H12 526G0C Dossier SYYOEQ Page 1/1
08711309457600
BILLET a composter avant 1'accés an train
[ RENNES =» PARIS MONT 1 ET 2
Q O1ADULTE
=———— Départ 22/042a12H05 de RENNES Classe 2 VOITURE 09
e s Arriv. a14H15 aPARIS MONT 1 ET 2 |PLACE ASSISE 82
=K PERIODE NORMALE TGV 8022 O1FENETRE :
e TGV PLEIN TARIF LOISTR-ECH/REMB PAYANT JOUR DU DEPART c—ENFANT
ﬁ Départ a de ¥¥KX classe ¥
RS ATTiv. a a
LPrix par voyageur : 55.80 I Prix EUR ¥%55.80
BP PNOD 871967998539 KMO374 PN DV 196799853 |cA
PARIS MONT 1 ET 2 170411 19H12  526C0C Dossier SYYOEQ Page 1/1
08711309457611
— ORLY AEROPORT A4 20-S 5943 48882
17/04/201117:29:38
PARIS ﬂ Q‘QTT'IEBA\C)(? . 00129351 FF 2481
NCAIRE MONTANT TTC:20 50EUR
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