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ABOUT EOS

History

The European Optical Society (EOS) was founded in 1991. The purpose of the society is to contribute to progress in optics and related scien-
ces, and to promote their applications at the European and international levels, by bringing together individuals and legal entities involved in

these disciplines and their applications. EOS is a not for profit organisation and serves as the joint forum for all individuals, companies, orga-

nisations, educational institutions, and learned and professional societies, who recognise the opportunity and challenge that a common Euro-
pean base provides for the development of optics in its broadest sense. EOS organises recognized topical meetings, conferences, workshops
and other events, publishes journals and is an important player on the European level. 22 national optical societies and a great number of
individuals and companies are currently members of EOS (www.myeos.org).

. Dark blue countries: EOS Affiliated Societies

. Light blue countries: EOS Branches

Membership modes and fees

Individual membership
Annual fee: 50 €

Individual membership through an EOS Branch

Every member of an EOS Branch is automatically an individual
member of the EQS, too, with all benefits.

Annual fee: included in the Branch membership fee

Student membership
Annual fee: 10 €

Associate membership through an EOS Affiliated Society

Every member of an EOS Affiliated Society is automatically an
associate member of the EOS, too, but with limited benefits.

Annual fee: included in the Affiliated Society membership fee

EOS membership - Join us and...

® Be a part of the umbrella organisation of the national optical
societies in Europe

e Connect with colleagues from all over Europe and beyond

e Contribute to strengthening Europe’s future in optics and pho-
tonics

e Stay up-to-date about European Research Funding

e Benefit from discounts on EOS events and publications in the
EOS online journal JEOS:RP

® Receive the Annual EOS Member Directory - your guide to
the European optics and photonics community

Activities
e Organisation of topical meetings, workshops and conferences,
and endorsement of other scientific events

e Operation of a virtual platform for the European optics and
photonics community at www.myeos.org

® Focus Groups and Student Clubs

e Publication of JEOS:RP, the electronic Journal of the European
Optical Society - Rapid Publications (www.jeos.org)

e EOS Print Newsletter to be released three-monthly in
cooperation with AT-Fachverlag

® Representation of the optics and photonics community on the
European level (Photonics21 Technology Platform)

e Annual award of the EOS Prize

Upgrade for associate members

Upgrade to an individual EOS membership with full benefits.
Annual fee: 12.50 €

Corporate membership through an EOS Branch or
Affiliated Society

Annual fee: 200 €

Direct corporate membership
Annual fee: 300 €

How to join?

To join the EOS as an individual, student or corporate member,
please see our website at www.myeos.org/members.

Questions?
Please contact the EOS office at info@myeos.org.
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VENUE

Discover one of the oldest cities in the Netherlands called
de Prinsenstad, the Princes City, since William of Orange
held court in Delft in the 16th century. Stroll through the
well-preserved, lively historical centre, with characteristic
canals, ancient merchant houses, old churches and the
splendid city hall which make Delft a perfect location for
a high-quality EOS Topical Meeting in an enjoyable at-
mosphere. See also:

The 8th EOS Topical Meeting on Diffractive Optics (DO2012)

takes place at the Conference Centre of the Delft University of Technology, located in the heart of the University campus and
in walking distance from the Delft city centre and public transport facilities.

GETTING THERE

BY PLANE

The Amsterdam Airport Schiphol that can be reached from
various international airports in the world is about 45 min
away by train. For Delft, you have to change at Leiden
Centraal or Den Hague Hollands Spoor (Den Haag HS). If
you prearrange a taxi to pick you up at Schiphol, expect to
pay about € 60 to Delft.

The Rotterdam The Hague Airportis only 12 kilometres
away and can be reached by RET city bus 33 that runs fre-
quently to Rotterdam Centraal Station in about 20 min.
From there you can go to Delft by train in 20 minutes. When
taking an airport taxi from Rotterdam The Hague Airport,
expect to pay about € 35 for the trip to Delft.

BY TRAIN

Delft has two railway stations: Delft (near the city center
and best for the universtity) and Delft Zuid (Delft's southern
residential area). Trains run from:

Den Haag Central Station or Hollands Spoor (10 min,
€ 2.20)

Amsterdam (1 h, € 11.50)

Conference Centre of the
Delft University of Technology
Mekelweg 5

2628 CC Delft, Netherlands

phone +31 (0)15 - 27 88022
fax +31 (0)15 - 27 86755

© TU Delft

Rotterdam (15 min, € 2.90)
Schiphol Airport (45 min, € 8.70)

(Please note that the train from Schiphol does not stop at
Delft and you need to change at Leiden or Den Haag HS)

For the journey planner please refer to

BY TRAM

From Den Haag HS also tramline 1 runs to Delft. Travelling

time is approximately 20 minutes and a one-way ticket costs
€1.74.

On the trams you must use the OV-Chipcard or a day-pass
which can be bought at the ticket office and vending machi-
nes at the station.

More information at and at the journey paln-

ner at

BY CAR

Coming from Amsterdam or Schiphol, Delft is at the end of
motorway A4. Coming from Rotterdam, Delft has three exits
off the A13 motorway. The city centre is best reached via
the IKEA exit or exit Noord.
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GETTING THERE - continued

BY CAR
GETTING AROUND IN DELFT

During the next years construction works are in progress as
a new train tunnel is being built through Delft. Therefore the
flow of traffic and parking is severely affected and it is
recommended not to use the car while visiting Delft.

Anyone who still goes by car please note that in the TU
Delft area parking is possible for free but not in the old city.
It has been made largely car-free but there are three large
car parks at the edge of the center (Zvidpoort garage,
Koepoort garage and Phoenix garage). These parking ga-
rages are opened 24 hours a day and parking fee is

€ 2.00 per hour.

Download more information about parking in Delft and a
map with all possible spots at

Note also that parking policy differs per aera and is not
allways clear. Beware of signs "alleen vergunninghou-
ders" (permit holders only) in some streets especially in resi-
dential areas. Sometimes only a floor tile with a "P" is vi-
sible. This means permit parking only. Unauthorized parking
will cost about € 70.

BY BUS

From the Station Centrum, which is at the back of Delft rail-
way station, several bus lines run to the station Auvla TU.

51 (direction: Zoetermeer, Centrum Wesi)

Runs only Monday-Friday. Timetable at

69 (direction: Delft, Heertjeslaan)
Runs only Monday-Friday. Timetable at

121 (direction: Zoetermeer, Centrum Wesf)

Timetable at

174 (direction: Zoetermeer, Centrum Wesf)

Timetable at

See the network map of Delft at

BY FOOT

The city centre of Delft is small enough to walk across in 10
minutes. Most streets in the city centre are pedestrianised
and only taxis are allowed to use these streets, too.

The walking time from the city center to the aula of TU Delft
is approximatly 10 -15 minutes.

FURTHER INFORMATION

More information about Delft at
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ACCOMODATION

Rooms at special rates have been blocked at four se-
lected hotels. Find the booking details below.

HAMPSHIRE Hotel Delft Centre ****

Phone: +31 (0)15 212 21 25
Fax: +31 (0)15 212 21 25

Koepoortplaats 3
2612RR Delft, NL

Remarks: Free Internet available in the rooms, free
Wi-Fi in common areas. Discount tickets for the
parking garage Koepoort available, € 10.00
per 24 hours.

Rate(s): Room for single occupancy incl. breakfast
€ 99.50 plus visitors’ tax.

Keyword: Please use this when making

your reservation and mention the keyword
“EOS Conference”.

This offer was valid until 31 January 2012. Afterwards a
reservation at this rate is possible only upon availability.

Hotel Johannes Vermeer ***

Phone: +31 (0)15 212 64 66
Fax: +31 (0)15 213 48 35

Molslaan 20
2611 RM Delft, NL

Remarks: Free Wi-Fi in the rooms included. Discount
tickets for the parking garage Zuidpoort

available, € 10.00 per 24 hours.

Rate(s): Room for single occupancy incl. breakfast

€ 106.40 plus visitors’ tax.
Room for double occupancy incl. breakfast

€ 118.75 plus visitors’ tax.

Keyword: Please mention “EOS Conference” when mak-

ing your reservation.

This offer was valid until 15 January 2012.

Hotel Juliana ***

Phone: +31 (0)15 256 76 12
Fax: +31 (0)15 256 57 07

Trompstraat 33
2628 RC Delft, NL

Remarks: Free Wi-Fi in the rooms and free parking

included.

Rate(s): Single room incl. breakfast € 79.80 plus visi-

tors’ tax.

Double room for single occupancy incl.
breakfast € 89.30 plus visitors’ tax.

Double room for double occupancy incl.
breakfast € 98.80 plus visitors’ tax.

Keyword: Please mention “EQOS Conference” when mak-

ing your reservation.

This offer was valid until 31 January 2012. Afterwards a
reservation at standard rates is possible only upon availabil-

ity.

Hotel de Plataan ***

Phone: +31 (0)15 212 60 46
Fax: +31 (0)15 215 73 27

Doelenplein 10
2611 BP Delft, NL

Remarks: Free Wi-Fi in the rooms and free parking

included.

Rate(s): Room for single occupancy incl. breakfast

€ 89.10 plus visitors’ tax.

Room for double occupancy incl. breakfast
€ 102.60 plus visitors’ tax.

Room for three persons incl. breakfast
€ 143.10 plus visitors’ tax.

Room for four persons incl. breakfast € 183,60

plus visitors’ tax.

Keyword: Please mention “EOS Conference” when mak-

ing your reservation.

This offer was valid until 31 January 2012.
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ALTERNATIVE HOTELS IN DELFT

Please note that room rates as well as information on internet
facilities (internet plugs, Wi-Fi etc.) are taken from the home-
pages of the listed hotels. Rates may vary from the prices
listed below (e.g. during fairs) according to room availability
and reservation date. Please contact the hotel directly to
make your reservation.

Hotel de Ark ***¥

Prices: € 118 - 145 (incl. breakfast) plus visitors’ tax
Address: Koornmarkt 65, 2611 EC Delft, NL

URL:

Contact:
Phone: +31(0)15 21579 99
Fax: +31(0)15 214 49 97

Remarks: No information about internet access avail-
able, parking chargeable

Hotel Best Western Museumhotels Delft *#**
Prices: € 112 - 226 plus visitors’ tax
(No information about breakfast available)
Address: Oude Delft 189, 2611 HD Delft, NL
URL:

E-Mail:
Phone:  +31 (0)15 215 30 70
Fax: +31(0)15 215 30 79

Remarks: Free internet access via TV with wireless key
board, parking chargeable

Bridges House Hotel ***
Prices: € 90 - 200 plus visitors’ tax
(No information about breakfast available)
Address: Oude Delft 74, 2611 CD Delft, NL
URL:

E-Mail:
Phone:  +31 (0)15 212 40 36
Fax: +31(0)15 213 36 00

Remarks: Free internet access in rooms, parking charge-
able

Campanile Hotel Delft ***
Prices: € 60 - 100 plus visitors’ tax
(No information about breakfast available)
Address: Kleveringweg 53, 2616 LZ Delft, NL
URL:

E-Mail:
Phone:  +31 (0)15 279 90 00
Fax: +31 (0)15 279 90 01

Remarks: Free Wi-Fi access in rooms, free parking

Hotel Coen Delft ***

Prices: €72 - 110 plus breakfast & visitors’ tax
Address: Coenderstraat 47, 2613 SN Delft, NL
URL:

E-Mail:
Phone:  +31(0)15 214 59 14
Fax: +31(0)15 212 63 84

Remarks: Free Wi-Fi access in rooms, parking chargeable

Further accomodation facilities in Delft are available at:

Hotel de Emauspoort ***

Prices: € 85 - 175 (incl. breakfast) plus visitors’ tax
Address:  Vrouwenregt 9, 2611 KK Delft , NL

URL:

E-Mail:
Phone: +31(0)15 2190219
Fax: +31 (0)15 214 82 51

Remarks: Free Wi-Fi access in rooms, parking chargeable

Hotel de Koophandel ***

Prices: € 94 - 144 plus breakfast & visitors’ tax
Address: Beestenmarkt 30, 2611 GC Delft , NL
URL:

E-Mail:
Phone:  +31 (0)15 214 23 02
Fax: +31(0)15 212 06 74

Remarks: Chargeable Wi-Fi access in rooms, parking
chargeable

Hotel de Vlaming ***
Prices: €70 - 115 plus visitors’ tax
(No information about breakfast available)
Address:  Vlamingstraat 52, 2611 KZ Delft, NL
URL:

E-Mail:
Phone:  +31(0)15213 21 27
Fax: +31 (0)15 212 20 06

Remarks: Free internet access in rooms, parking charge-
able

Hotel Leeuwenbrug ***

Prices: € 83 - 125 (incl. breakfast) plus visitors’ tax
Address: Koornmarkt 16, 2611 EE Delft, NL

URL:

E-Mail:
Phone:  +31(0)15 214 77 41
Fax: +31(0)15 215 97 59

Remarks: No information about internet access avail-
able, parking chargeable

Het Koningshuys **

Prices: € 52 - 99 (incl. visitors’ tax) plus breakfast
Address:  Markt 38-42, 2611 GV Delft , NL

URL:

E-Mail:
Phone: +31(0)15212 51 15
Fax: +31 (0)15 213 60 69

Remarks: Internet access available, parking chargeable

Jorplace First Hostel

Prices: € 19 - 67 (incl. breakfast) plus visitors’ tax
Address: Voldersgracht 16 - 18, 2611 GV Delft, NL
URL:

E-Mail:

Phone: +31 (0)15 570 88 75

Remarks:  Wi-Fi access available
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INFORMATION FOR AUTHORS AND ATTENDEES

EOS REGISTRATION DESK INFORMATION / RECEIPTS / CONFIRMATION OF ATTENDANCE /
CASH PAYMENT

Opening times

Sunday, 26 February 16:00 - 18:00 Payment receipts and confirmation of attendance will be available on-site at
Monday, 27 February 07:30 - 18:00 the registration desk.

Tuesday, 28 February 08:00 - 18:00

Wednesday, 29 February 08:00 - 16:00 Attendees paying by cash are requested to have the exact change in Euro.
Thursday, 1 March 08:00 - 12:00

REGISTRATION & FEES

At least one author of an accepted presentation is requested to register properly in advance to the conference.

The full-time-registration fee includes the participation in all four meeting days, one copy of the Topical Meeting digest CD-
ROM, coffee breaks, and lunches on 27/28/29 February 2012 as well as the social programme on Wednesday, 29 February
2012. The participation in the following conference dinner is optional and requires extra registration (additional costs per per-
son: 48 Euro; for more information please see the paragraph ,,Social programme and conference dinner* on the next page).

Registration category Late & on-site registration fee (from 27 January 2012)
incl. 19 % VAT | excl. VAT*

Late & on-site registration for members 530 € | 445.38 €

Late & on-site registration for non-members 610 € | 512.61 €

Late & on-site registration for student members 290 € | 243.70 €

Late & on-site registration for student non-members 310 € | 260.50 €

Late & on-site registration for one-day 280 € | 235.29 €

* PLEASE NOTE: Registrations from companies and non-university research institutes registered in EU countries (except Ger-
many) are exempted from VAT, if VAT no. is given.

ORAL PRESENTATIONS

Time slots: Presenting authors are allotted 20 minutes (15 minutes presentation plus 5 minutes for discussion). Please plan your

presentation accordingly to meet the 20 minutes maximum.

Presentation upload: Speakers are requested to upload their presentation to the computer in the meeting room well in ad-
vance to their talk.

Presentation format: Please bring your presentation on an USB mass storage, CD-ROM or DVD and include all video files. File
formats: ppt, pptx and pdf. A Windows-based presentation computer will be provided.

For Mac users: To make sure your presentation is displayed correctly, please:
e bring your presentation as pdf-file with fonts embedded or
e restrict yourself to Arial/Times New Roman (not Times)/Courier New (not Courier)/Symbol/Windings when creating your

ppt- or pptx-file.

Technical equipment: All technical equipment (presentation computer, video projector, sound system, laser pointer) will be
available on-site. It is not possible to use your personal laptop.

POSTER PRESENTATIONS

Poster authors are requested to be present at their posters during the official poster session. Poster set-up and removal is in
the responsibility of the authors. The poster session will be taking place on Tuesday, 28 February, 18:00 - 19:30. Poster strips
will be provided by the organiser.

Required poster size: The posters should have a size of DIN A1 (width: 59,4 cm x height: 84,1 cm) or DIN AO (width: 84,1 cm x
height: 118,9 cm) in a portrait format. The size of the poster boards is 94 cm x 193 cm (width x height).

EOS TOPICAL MEETING DIGEST
The registration includes a CD-ROM with the abstracts of all accepted, invited and plenary presentations at this topical meet-
ing (ISBN 978-3-00-033711-6).
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NOTE: A one-day registration does not include the digest CD-ROM. It can be ordered separately.

The EOS does not publish proceedings with extensive papers. Authors wishing to publish in-depth papers are welcome to take
advantage of the special publication offer for JEOS:RP (see paragraph “Special publication fee for attendees”). This publica-
tion offer is an option but no obligation.

JEOS:RP - SPECIAL SPECIAL PUBLICATION OFFER

All attendees of DO 2012 will receive a 20% discount on the publication rate for the e-journal of the

Em&rmanw’cal?m:r European Optical Society: Rapid Publications (JEOS:RP, ). The paper submitted to
Www.jeos.org JEOS:RP must be an original contribution that is connected to one of the conference topics and must be

submitted no later than 2 May 2012.

Special publication fee for attendees
280 € (instead of 350 €) for full EOS members
320 € (instead of 400 €) for non EOS members

BEST STUDENT PRESENTATION AWARD

Sponsored by The two best student presentations (oral and poster) at this EOS Topical Meeting will be awarded
@ . a diploma, an EOS student membership for 2012 and a prize sponsored by the publisher Springer.
— Sprlnger All student presenters are eligible to the prize. The winners will be announced at the end of the last

science+business media

session on Thursday.

WIFI ACCESS

Free WIFI access will be available in the Aula. Network name: TUDelft-congress | Access code: jpesk.

SOCIAL PROGRAMME & CONFERENCE DINNER

The social programme on Wednesday, 29 February 2012, from 17.00 -18.30 includes a
guided tour of the Royal Delft, Koninklijke Porceleyne Fles, the last remaining Delftware
factory from the 17th century. The world famous Royal Delftware is still entirely hand-
painted according fo centuries-old tradition and all participants will attend the production
process with a painting demonstration.

The meeting point for the social programme is in the foyer of the Conference Centre at
16:45.
Location: Rotterdamseweg 196

The conference dinner will be taking place in the Partycentrum - Restaurant de Brasserij on
Wednesday, 29 February, starting at 18:30 with welcome drinks and appetizers.

Participation in the conference dinner requires extra registration (deadline: 17 February
2012). Costs per person: 48 Euro. The fee includes an international style buffet with cold &
warm food as well as beverages. Spirits must be paid separately.

Location: Brasserskade 2a

© de Brasserij To register please use the fax form at or register through
the EOS Online Shop at

WELCOME RECEPTION

m innovation All attendees of DO 2012 are cordially invited to attend the welcome reception - sponso-
for life red by TNO - on Monday, 27 February 2012, from 18.00 - 20.00.

Location: Atrium at TNO (adjacent building to the TU Delft)
Stieltjesweg 1




General information

WHISKEY TASTING

In 2012 the EOS Annual Meeting moves from Paris to Aberdeen. For this reason, the office
will offer a whisky tasting for all attendees of this topical meeting.

You will find it during the last coffee break on Wednesday, 29 February, 15:50 - 16:30.

EOS INTERNAL MEETING SCHEDULE

o EXECOM MEETING Location: Conference Centre, Delft University of Technology
Netherlands
Thursday, 1 March 14:00-17:00 Room: Commissiekamer 1.
o BOARD MEETING Location: Conference Centre, Delft University of Technology
Netherlands
Friday, 2 March 11:00-15:00 Room: Commissiekamer 3.
Nedinsco develops, designs and builds sophisticated, optical, mechanical and
electronic systems (including software) for the global defence, diagnostics and
m semiconductor markets.
+ Foundedin 1921 Nedinsco has an opportunity available for those looking for personal development

and exciting challenges:
+ Development & design

» Proto & serial production OPTICAL ENGINEER

- HigiSpaeciogassembly Recognized for our continued focus on innovation, we offer ambitious individuals

: the perfect platform to develop their skills and contribute in an open and leaming
« Qualification & test envitonnnl
For further details on the above position and to apply please visit our website,
use the QR code above or contact our Human Resources department via e-mail:
hr@nedinsco.nl

nedinsco.com photonic technology




Scientific committee

WELCOME TO DO 2012

After 20 years of active research and development of design and fabrication techniques, diffractive optics is approaching the
status of a mature technology. In addition to the ongoing fundamental basic and applied research, we can find diffractive optics
in increasingly many applications which are either completely based on diffraction phenomena or for which the diffraction solu-
tion is remarkably more compact, light-weight, or cheaper than its alternatives.

This meeting will be the eighth in a series. Previous meetings took place in Savonlinna (1997), Jena (1999), Budapest (2001),
Oxford (2003), Warsaw (2005), Barcelona (2007) and Koli (2010).

The 2012 meeting in Delft includes a focus session on Diffraction Optics in the High-Tech Industry. This session gathers scientists
and engineers working in the field of diffractive optics in industry and those in academy that work on industrial problems. The
Topical Meeting will give attendees a wide picture of Diffractive Optics, from fundamental modelling of light-matter interaction
to design techniques and from fabrication techniques to novel applications.

FOCUS SESSION
Diffraction Optics in the High-Tech Industry

TOPICS

e Novel optical materials including metamaterials e Adaptive and switchable diffractive optics

e Modelling of diffractive optics e Diffractive Optics for Life Sciences and sensing
e Optical beam shaping e Inverse problems in diffraction optics

e Polarization e Fabrication and characterization

e Scattering e Measurements and inspection

e Diffractive Optics for Solid State Lighting and solar
Photonic crystals

GENERAL CHAIRS

ek lk Paul Urbach
. Bt

Chair of Diffractive Optics 2012
Delft University of Technology (NL)

Jani Tervo
Chair of Diffractive Optics 2012
University of Joensuu (Fl)

PROGRAMME COMMITTEE

e Juan Campos Coloma, Universidad Autdnoma de Barcelona (ES)
o Pierre Chavel, Centre National de la Recherche Scientifique (FR)
¢ Zbigniew Jaroszewicz, Institute of Applied Optics (PL)

o Lifeng Li, Tsingua University (CN)

e Masud Mansuripur, University of Arizona (USA)

e Silvania Pereira, Delft University of Technology (NL)

e Jari Turunen, University of Joensuu (Fl)

o Frank Wyrowski, University of Jena (DE)
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PLENARY SPEAKER

Monday, 27 February 2012, Senaatszaal

08:35 - 09:20 Martin Wegener, Karlsruhe Institute of Technology (DE)
3D photonic metamaterials by diffraction-unlimited laser lithography
We review our recent efforts towards diffraction-unlimited far-field optical lithography based
on stimulated-emission-depletion (STED) inspired direct laser writing (DLW). This has, for exam-
ple, enabled the first three-dimensional polarization-independent visible-frequency invisibility
cloak (for the light amplitude and phase).

INVITED SPEAKERS

Monday, 27 February 2012, Senaatszaal

14:00 - 14:30 Jakob Stamnes, University of Bergen (NO)
Wave propagation, diffraction, and focusing in uniaxially and biaxially anisotropic media

In many applications, such as wave plates, resonators, electro-optic modulators, polarizers, and
thin-film couplers, it is important to have an accurate description of the propagation of electro-

magnetic beams in anisotropic media. Therefore, considerable attention has been devoted to
these issues in the past.

Tuesday, 28 February 2012, Senaatszaal
08:30 - 09:00 Allard Mosk, University of Twente (NL)

Scattering Lenses

Scattering of light by random collections of particles or surface roughness can be used to in-
crease the resolution of imaging systems. We demonstrate 100-nm resolution focusing of light
by scattering in a high-index material.

14:00 - 14:30 Bernd Kleemann, Carl Zeiss AG (DE)

Perfect blazing for echelle gratings in Littrow mount
Perfect blazing for echelle gratings in Littrow mount really exists, even simultaneously in TE and
TM polarization. Then no directed stray light from other diffraction orders occurs. In the ideal

case of infinite conductivity, 100% efficiency is diffracted into the Littrow order. For real metal
gratings, a small loss occurs.

Wednesday, 29 February 2012, Senaatszaal

Cesare Umeton, Universita della Calabria (IT)

08:30 - 09:00

All optical switchable diffraction gratings realized in liquid crystalline composite structure with
metamaterial applications

We report on the fabrication and all optical characterization of two different kinds of
switchable diffraction gratings containing light responsive Liquid Crystals. We foresee that,
when doped with gold nanoparticles, these structures can be exploited to obtain the tuning of
“active” plasmonic responses, to be used for metamaterial applications.
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INVITED SPEAKERS

Wednesday, 29 February 2012, Senaatszaal
14:00 - 14:30 Robert Magnusson, University of Texas in Arlington (US)

Theory, experiment, and applications of photonic resonance effects in nanopatterned films-A
review

Fundamental photonic resonance effects in thin periodic films with nanoscale features are pre-
sented and examples of associated spectral expressions given. Potential applications including
biosensors and optical components are discussed.

Thursday, 1 March 2012, Senaatszaal

08:30 - 09:00 | Makoto Kuwata-Gonokami, University of Tokyo (JP)

Polarization control with artificial chiral structures

Artificial sub-wavelength two dimensional grating structures without mirror symmetry exhibit
strong optical activity and rotate polarization states of propagating optical and terahertz
waves. We also demonstrate circularly polarized spontaneous emission of quantum dots
embedded in a semiconductor chiral photonic crystal.

10:30 - 11:00 Jaime Gomez-Rivas, FOM Institute AMOLF (NL)
Modified quantum dot emission with arrays of plasmonic nanoparticles

We present an experimental study of the modified emission of a layer of quantum dots (QDs),
just a few nanometers thick, with plasmonic structures. The coupling of localized surface plasmon

resonances in metallic particles through in-plane diffraction in arrays of these particles leads to
the formation of quasi-bound surface states known as surface lattice resonances (SLRs). The
recent observation of extremely narrow SLRs in arrays of gold nanoparticles has created
expectations for these arrays as plasmonics sensors. We show here that these resonances can
lead to a strong modification of the emission due to the modified density of optical states at
which the excited QDs can decay and the diffractive coupling of SLRs into the far-field.

Publish your research with JEOS:RP

EDS JOURNAL OF
New impact factor : THE EUROPEAN
2010: 1.044 e o OPTICAL SOCIETY

RAPID PUBLICATIONS

Discounted publication rates for Special publication rates:
attendees of DO 2012 (incl. 20 % discount)

e 320 € (non-member rate)
e 280 € (member rate)

The paper submitted must be an original contribution
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08:30 - 08:35 OPENING BY THE CHAIRS NOTES

Jani Tervo, University of Eastern Finland (Fl)
Paul Urbach, Delft University of Technology (NL)

08:35 - 09:20 PLENARY TALK
3D photonic metamaterials by diffraction-unlimited laser lithography

J. Fischer, T. Ergin, M. Wegener; Institut fir Angewandte Physik, Institut fir Nanotechnologie, and
DFG-Center for Functional Nanostructures (CFN) Karlsruhe Institute of Technology (KIT) (DE).

We review our recent efforts towards diffraction-unlimited far-field optical lithography based on
stimulated-emission-depletion (STED) inspired direct laser writing (DLW). This has, for example,
enabled the first three-dimensional polarization-independent visible-frequency invisibility cloak
(for the light amplitude and phase). [4881]

09:20 - 10:20
SESSION |

Chair: Paul Urbach, Delft University of Technology (NL)

09:20 - 09:40 STUDENT PRESENTATION
Time-domian measurement of diffraction phenomena

P. Piksarv!, M. Léhmus!, H. Valtna-Lukner!, B. Bowlan?, R. Trebino?, P. Saari':3; !Institute of Physics,
University of Tartu (EE); 2School of Physics, Georgia Institute of Technology (US); 3Estonian Acad-
emy of Sciences (EE).

Employing the SEA TADPOLE measurement technique, we directly measure the spatio-temporal
field of ultrashort pulses after diffracting off simple apertures and pulsed Bessel beams gener-
ated by circularly symmetric diffraction gratings. Our measurements beautifully confirm the time-
domain treatment of diffraction. [4871]

09:40 - 10:00

Investigating Phase Talbot Image of Wavelength-Scale Period Amplitude Grating

M.-S. Kim!, T. Scharf!, H.P. Herzig’', C. MenzelZ, C. Rockstuhl?; ' Ecole Polytechnique Fédérale de
Lausanne (EPFL), Optics & Photonics Technology Laboratory (CH); 2Friedrich-Schiller-Universitét
Jena, Institute of Condensed Matter Theory and Solid State Optics (DE).

We interferometrically measure the Talbot length of amplitude gratings with periods comparable
to the wavelength. By recording phase images in real-space with superresolution, the Talbot
length can be determined with an unprecedented precision. Rigorous simulations verify all experi-
ments. The measurements allow us to access the predictive strength of analytical expressions for
the Talbot lengths and show that these expressions maintain their accuracy well beyond the limits
usually anticipated. [4827]

10:00 - 10:20

Stokes imaging polarimetry with a single-pixel detector

V. Durdan’.2, P. Clemente’.3, M. Ferndndez!.?, E. Tajahuverce’:2, J. Lancis'2, P. Andrés?; !Institut de
Noves Tecnologies de la Imatge (INIT), Universitat Jaume | (ES); 2GROC - UJ|, Departament de
Fisica, Universitat Jaume | (ES); 3Servei Central d’Instrumentacié Cientifica, Universitat Jaume |
(ES); “Departamento de Optica, Universitat de Valéncia (ES).

We present an optical system that performs spatially resolved measurements of the Stokes pa-
rameters of light with a single-pixel detector. This fact is possible by applying the theory of com-
pressive sampling. Experimental results are presented for an object that provides an inhomogene-
ous polarization distribution. [4903]

10:20 - 10:50 Coffee break

10:50 - 12:10

SESSION II
Chair: Lifeng Li, Tsingua University (CN)

10:50-11:10 STUDENT PRESENTATION
Design of a circular wire grid grating to generate radially polarized light in the near UV region
K. Ushakova, S.F. Pereira, H.P. Urbach; Delft University of Technology, Faculty of Applied Sci-
ences, Department of Imaging Science & Technology, Optics Research Group (NL).

Formation of a high quality radially polarized light in the near UV wavelength region (405 nm,
365 nm, 193 nm) using thin metal film diaphragm compound of sub wavelength concentric nanoslit
grooves is inspected by using subsequently models of ideal metal-insulator-metal waveguide, 1D
grating and 3D diaphragm configuration. [4862]
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11:10 - 11:30 NOTES
Phase retardation in diffracted light

K. Ventola!, J. Tervo!, S. Siitonen?, M. Kuittinen’; ' University of Eastern Finland, Dep. of Physics

and Mathematics (Fl); 2Nanocomp Ltd (Fl).

Phase retardation occuring in non-zeroth diffraction orders of 3-D dielectric gratings is studied

numerically and experimentally. An element producing half-waveplate effect in -2nd reflected

order is presented.[4879]

11:30 - 11:50

Security diffractive elements — Nanogravure of 2nd kind

L. Kotacka, P. Vizdal, T. Béhounek; Optaglio s.r.o. (CZ).

The paper summarizes recent development on the synthesized holographic and diffractive secu-
rity elements. Such security devices are recorded by means of the electron beam lithography with
the resolution 2,500.000 dpi, thus with particular resolution of the beam spot 10 nm. This allows
to originate very unique devices serving for anti-counterfeit measures, where some special and/or
rudimentary diffractive features are synthetically introduced to other security diffractive ele-
ments. Such security holograms are reflecting the highest requirements for protection of govern-
mental documents and banknotes. [4880]

11:50 - 12:10

Improved resolution for soft x-ray spectroscopy: single-order operation of lamellar multilayer
gratings

R. van der Meer!, I.V. Kozhevnikov2, B. Krishnan', J. Huskens!, M.J. de Boer!, B. Vratzov3,

P.E. Hegeman?, G.C.S. Brons?, H.M.J. Bastiaens!, K.-J. Boller!,F. Bijkerk’5; TMESA+ Institute for
Nanotechnology, University of Twente (NL); ?Institute of Crystallography, Russian Academy of
Sciences (RU); SNT&D - Nanotechnology and Devices (DE); “PANalytical (NL); SFOM-Institute
Rijnhuizen (NL).

Spectral resolution improvements of nearly a factor four using Lamellar Multilayer Gratings in the
soft x-ray range are reported. The design is based on single-order operation, in which the inci-
dent beam effectively only excites a single diffraction order. Measured bandwidths are in good
agreement with the theoretical model. [4878]

12:10 - 14:00 Lunch break

14:00 - 15:50

SESSION il
Chair: Martin Wegener, Karlsruhe Institute of Technology (DE)

14:00 - 14:30

Wave propagation, diffraction, and focusing in uniaxially and biaxially anisotropic media

J.J. Stamnes; Department of Physics and Technology, University of Bergen (NO).

In many applications, such as wave plates, resonators, electro-optic modulators, polarizers,

and thin-film couplers, it is important to have an accurate description of the propagation of
electromagnetic beams in anisotropic media. Therefore, considerable attention has been devoted
to these issues in the past. [4883]

14:30 - 14:50

Fourier-space filtering in classical ghost imaging and diffraction

T. Shirai’, H. Kellock?, T. Setélé?, A.T. Friberg?3+; ! Electronics and Photonics Research Institute,
National Institute of Advanced Industrial Science and Technology (AIST) (JP); 2Department of
Applied Physics, Aalto University (Fl); SDepartment of Physics and Mathematics, University of
Eastern Finland (Fl); “Department of Microelectronics and Applied Physics, Royal Institute of Tech-
nology (KTH) (SE).

We show that introduction of a spatial filter into the reference arm of the conventional classical
ghost-imaging setup allows for imaging of phase objects, while a spatial filter in the conventional
classical ghost-diffraction arrangement enables imaging through phase aberrations, whether
deterministic or random. [4950]

14:50 - 15:10

A generalization of the van Cittert-Zernike theorem and the interconnection between the tempo-
ral- and spatial longitudinaltransverse degrees of partial coherence

B.J. Hoenders!, Y. Cai?, Y. Dong?; ' University of Groningen, Center for Theoretical Physics and
Zernike Institute for Advanced Materials (NL); 2School of Physical Sciences and Technology, So-
ochow University (CN).

A generalization of the Zernike-van Cittert theorem is used to analyse the interdependence be-
tween the temporal- longitudinal- and transverse spatial coherence. We use a model which as-
sumes that the mutual coherence function is spatial incoherent at a planar surface and that the
temporal coherence is not only quasi monochromatic (as in the Zernike-van Cittert case), but con-
tains temporal correlation terms as well. [4907]
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15:10 - 15:30 NOTES
Spatial correlation for propagated fields and the phase problem

O. £l Gawhary'2, A. Wiegmann3, N. Kumar’, S.F. Pereira’, H.P. Urbach!;  Optics Research
Group, Delft University of Technology (NL); 2Dutch Metrology Institute (VSL) (NL); 3Physikalisch-
Technische Bundesanstalt (PTB) (DE).

Measuring the phase of an optical field it is known to be not an easy task. In fact, any common
detector shows integration times much longer than the typical period of an electromagnetic field
in the visible. Although there are methods that allow to turn the phase information into intensity
one, such as interferometry, often specific applications require solutions easier from an implemen-
tation point of view. In optics, retrieving the phase of a field has important implications in micros-
copy as well as in the analysis of the performances of an optical system, as, for instance, in the
measurement of its aberrations. [4956]

15:30 - 15:50

Resist based aberration metrology using Phase-Shift Gratings

S. van Haver!, W. Coene’, P. van Adrichem?, L. de Winter; TASML, TE RES Research SMC (NL);
2ASML, TE SE Focus (NL); SASML, DE EUV ISQ Reticles&Imaging (NL).

We propose a method to reconstruct the aberrations of a lithographic system through wafer
overlay metrology. We designed new 1D and 2D phase-shift gratings (PSG’s) that translate a
phase difference of two diffracted beams into an overlay error of the resulting resist pattern. The
combined information of the lateral image position for many of our new 1D and 2D PSG’s allows
for reconstruction of the aberration function of the optical imaging system of the scanner. [4947]

15:50 - 16:20 Coffee break

16:20 - 18:00

SESSION IV

Chair: Jani Tervo, University of Joensuu (Fl)

16:20 - 16:40

High-NA diffractive array illuminators

S. Stallinga; Quantitative Imaging Group, Department of Imaging Science and Technology, Delft
University of Technology (NL).

Binary phase diffractive array illuminators are studied, which can produce large area arrays of
high-NA spots. These array illuminators may serve as key component in costeffective imaging
systems. [4932]

16:40 - 17:00 STUDENT PRESENTATION
Planar Diffractive Diffuser

V. Zagolla, C. Moser; EPFL, LAPD (CH).

We aim to investigate the use of a novel Red, Green, Blue sensitive holographic photopolymer
for creating diffracting structures providing diffuse illumination and light trapping over the whole
visible spectrum, targeting an increase of light absorption in polymer/dye-sensitized solar cells.

[4860]

17:00 - 17:20

Diffractive optics for lighting applications

H.J. Cornelissen’, C. Ho?, N. Haj-Hosseini; ! Philips Research, Optics Department (NL); 2Delft Uni-
versity, Optics Research (NL).

Sub-micron diffraction gratings have been used for two illumination application. One is to create
a transparent see-through luminaire which can be used to illuminate and read a paper document.
A second is a light sensor that can be used in a feedback loop to control a multicolor LED lamp.
Optical design and prototypes are presented. [4976]

17:20 - 17:40

Optical design with smooth and diffractive optical surfaces by generalized ray tracing

M.A. Golub; Tel Aviv University, Department of Electrical Engineering (IL).

A generalized ray tracing method based on calculation of local wavefront curvatures was devel-
oped. Sequentially cascaded curved refractive optical surfaces with nonsymmetrical diffractive
phase functions can now be designed with nearly the same simplicity as customary in paraxial
optics of thin lenses and Fourier optics. [4940]
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17:40 - 18:00 STUDENT PRESENTATION NOTES
Exact simulation of the diffraction of large, high-NA DOE-sections with O(NlogN) time and mem-
ory resort

A.V. Tishchenko!, A.A. Shcherbakov?; University of Lyon, Lab. H. Curien UMR CNRS 5516 (FR);
2Moscow Institute of Physics and Technology (RU).

A major jump in the capacity of exactly solving 3D diffraction problems in microoptics is achieved
by a unique chain of mathematical steps permitting to avoid any matrix inversion. This powerful
new method exhibiting a linear CPU time dependence on the number of considered diffraction
orders enables the instant simulation of 2D high-NA DOE-sections large enough for an exact and
meaningful representation/optimization of the optical function of the complete element under
arbitrary incidence conditions. [4858]

18:00 - 20:00 Welcome reception - sponsored by TNO

m innovation
for life

Venue: Atrium at TNO
(adjacent building to the TU Delft),
Stieltiesweg 1

NOTES
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08:30 - 09:40 NOTES
SESSION V

Tuesday, 28 February

Chair: Ari T. Friberg, University of Eastern Finland, Aalto University (Fl) &
Royal Institute of Technology (KTH) (SE)

08:30 - 09:00

Scattering Lenses

E.G. van Putten’, D. Akbulut!, J. Bertolotti’:2, W.L. Vos!, A. Lagendijk’-3, A.P. Mosk!; ' Complex
Photonic Systems, Faculty of Science and Technology and MESA+ Institute for Nanotechnology,
University of Twente (NL); 2Dipartimento di Fisica, University of Florence (IT); 3FOM Institute for
Atomic and Molecular Physics (AMOLF) (NL).

Scattering of light by random collections of particles or surface roughness can be used to increase
the resolution of imaging systems. We demonstrate 100-nm resolution focusing of light by scatter-
ing in a high-index material. [4875]

09:00 - 09:20

Compensation of spatio-temporal light spreading in second harmonic generation with diffractive
optical elements

R. Martinez-Cvenca’, J. Pérez-Vizcaino!, O. Mendoza-Yero!, B. Alonso?, I.J. Sola?, G. Minguvez-
Vega', J. Lancis’, P. Andrés’; ' GROCUJI, Institut de Noves Tecnologies de la Imatge (ES); 2Dept.
de Fisica Aplicada, Universidad de Salamanca (ES); 3Dept. de Optica, Universitat de Valéncia
(ES).

We propose a technique for one-shot generation of arbitrary second harmonic (SH) patterns
based on diffractive optical elements (DOEs) and ultrafast pulses. We show that for pulse dura-
tions fewer than 100 fs spatio-temporal shaping is mandatory to overcome dispersive effects that
spread irradiance patterns both in space and time. [4904]

09:20 - 09:40 STUDENT PRESENTATION
Glass Metal Nanocomposites Based Diffraction Gratings

M.L Petrov!, Y.P. Svirko’, A.A. Lipovskii?, O.V. Shustova?; 'University of Eastern Finland (Fl); 2St.-
Petersburg State Polytechnical University (RU).

In this work we investigate the implementation of glasses with embedded metal nanoparticles for
diffraction gratings fabrication. Spectral properties of diffraction strongly depend on nanocom-
posite parameters such as filling factor and nanoparticle diameter. Fabrication technics of nano-
composites based gratings are also discussed. [4938]

09:40 - 10:10 Coffee break

10:10 - 11:50

SESSION VI
Chair: Zbigniew Jaroszewicz, Institute of Applied Optics (PL)

10:10 - 10:30

Diffractive optical elements for testing cylindrical surfaces

A.G. Poleshchuk’, R.K. Nasyrov’, J.-M. Asfour?; ' Institute of Automation & Electrometry SB RAS
(RU); 2Dioptic GmbH (DE).

Different types of DOEs and optical test layouts for testing cylinder surfaces have been devel-
oped, investigated and experimentally approved. Results for design and fabrication of holo-
grams for cylindrical mirrors testing are presented. [4916]

10:30 - 10:50

Towards absolute interferometry for the testing of freeform surfaces

C Pruss, S. Peterhéinsel, F. Schaal, W. Osten; Universitét Stuttgart, Institut fir Technische Optik
(DE).

One of the most accurate methods to test steep high-precision freeform surfaces in an interfer-
ometer is the well established null test using computer generated holograms (CGH). In this contri-
bution we discuss error sources and ways for their separation from the errors of the surface under
test. [4945]

10:50 - 11:10 STUDENT PRESENTATION
Semiconductor metrology with inverse diffraction approach “Coherent Fourier Scatterometry”

N. Kumar!, O.El. Gawhary', S.F. Pereira’, W. Coene?, H.P. Urbach’; ' Delft University of Technol-
ogy(NL); 2A.S.M.L BV (NL).

A new approach for optical far field analysis and its implementation is presented here. Under
suitable conditions, using focused beam from a spatially coherent light source can increase the
accuracy of the optical Scatterometry technique. [4900]
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11:10 - 11:30 NOTES
Analysis of Scanning and Polarization Effects in Coherent Fourier Scatterometry

S. Roy, O. El Gawhary, S.F. Pereira, H.P. Urbach; Optics Research Group, Department of Imaging

Science and Technology, Delft Institute of Technology (NL).

Coherent Fourier Scatterometry (CFS) is a promising candidate for high accuracy nano-metrology

as this method offers accuracy, convenience of measurement and fast processing time simultane-

ously. In this paper we show that the use of coherence and multiple scanning makes CFS more

sensitive than incoherent scatterometry and how an optimum number of scanning positions can be

predicted for a specific case. The sensitivity of the method can be further increased by making

the incident and measured fields cross- polarized. [4893]

11:30 - 11:50 STUDENT PRESENTATION
Hyperchromatic Confocal Sensor Systems

M. Hillenbrand, C. Wenzel, X. Ma, P. FelBer, S. Sinzinger; TU llmenau, IMN MacroNano® (DE).
We discuss the potential and challenges of diffractive and hybrid systems for hyperchromatic
sensor applications. Design, fabrication, and characterization of chromatic confocal sensors for
innovative distance and wall thickness measurement systems are presented. [4847]

11:50 - 13:40 Lunch break

13:40 - 15:10

SESSION VI
Chair: Benfeng Bai, Tsinghua University (CN) & University of Eastern Finland (Fl)

13:40 - 14:10

Perfect blazing for echelle gratings in Littrow mount

B.H. Kleemann; Carl Zeiss AG, Corporate Research and Technology (DE).

Perfect blazing for echelle gratings in Littrow mount really exists, even simultaneously in TE and
TM polarization. Then no directed stray light from other diffraction orders occurs. In the ideal
case of infinite conductivity, 100% efficiency is diffracted into the Littrow order. For real metal
gratings, a small loss occurs. [4835]

14:10 - 14:30

Electromagnetic edge singularity and Rayleigh expansion

L. Li; Tsinghua University, Department of Precision Instruments (CN).

When irregular electric field singularity at the edge of a wedge composed of lossless metal and
dielectric media is excited, all grating modeling methods that use Rayleigh expansion do not
converge. This work generalizes a recent work to cases of an arbitrary wedge angle. Apparent
conflict with Rayleigh expansion is also discussed. [4922]

14:30 - 14:50
Recent progress in numerical modeling of gratings. Should we abandon the MMFE?2
G. Granet; Clermont Université, Université Blaise Pascal, Lasmea (FR) & Cnrs, UMR 6602, Lasmea

(FR).

We report on significant improvements of various numerical methods for diffraction gratings.
[4914]

14:50 - 15:10 STUDENT PRESENTATION

RMCA: an alternative algorithm for the fast computation of 2D gratings

B. Portier!, F. Pardo?, Riad Haidar':3, J.-L. Pelovard?; ' ONERA — The French Aerospace Lab (FR);
2Laboratoire de Photonique et de Nanostructures (LPN-CNRS) (FR); 3Ecole Polytechnique (FR).
Calculation speed is often an issue when simulating optical properties of complex nanostructures,
such as 2D lamellar gratings. Here, we present a new modal method which enables fast computa-
tion of these properties without loss of precision. The Rigorous Maxwell with Constitutive Approxi-
mation (RMCA) is based on the exact discrete formulation of the Maxwell equations, in which we
introduce polynomial approximations of the constitutive equations to obtain the eigenproblem
equation in each layer. The use of sparse matrices enables us to significantly enhance the calcula-
tion speed by calculating only a short number of eigenmodes, and numerical results on published
examples show that we can have the same precision as with the RCWA method in less time.
[4928]

15:0 - 16:00 Coffee break
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16:00 - 17:40 NOTES
SESSION Vlii

Chair: Pierre Chavel, Centre National de la Recherche Scientifique (FR)

16:00 - 16:20

Molding of Diffractive Glass Lenses

D. Hollstegge, B. Bulla, M. Hiinten, O. Dambon, F. Klocke; Fraunhofer Institute for Production Tech-
nology (DE).

The trend towards miniaturization and functional integration of optical systems and components is
also reflected in the increased demand for structured glass optics. Precision glass molding can be

used to produce full glass diffractive optics, especially hybrid lenses such as asphero-diffractive
lenses. [4944]

16:20 - 16:40 STUDENT PRESENTATION
Nearly temperature independent waveguide gratings

M.R._Saleem’3, M.B. Khan3, S. Honkanen':2, J. Turunen’; University of Eastern Finland, Depart-
ment of Physics and Mathematics (Fl); ?Aalto University, Department of Micro and Nanosciences
(Fl); 3National University of Science and Technology, School of Chemical and Materials Engineer-
ing (PK).

We investigated nearly athermalized organic-inorganic devices as athermal guided mode reso-
nance filters GMRFs. The spectral reflectance efficiency is observed to be nearly independent on
temperature over tens of degrees above room temperature. Two important factors are consid-
ered for the shift in the resonance peak; mainly thermal expansion TEC and thermo-optic TOC
coefficients of the selected materials. [4887]

16:40 - 17:00

Advanced matrix laser lithography for fabrication of photonic micro-structures

M. Skerers, J. Svoboda, P. Fiala; Czech Technical University in Prague, Faculty of Nuclear Sciences
and Physical Engineering, Department of Physical Electronics (CZ).

The laser lithography technique is presented, which enables to fabricate large area periodic and
aperiodic micro-structures for various photonic applications. The device based on imaging the
micro-structure from a computer driven spatial light modulator is presented together with experi-
mental demonstration of fabricated structures. [4925]

17:00 - 17:20

Self-organisation of Nematic Gold Nanoparticles in Periodic Polymeric Structures

R. Caputo!, B.J. Tang?, L. De Sio’, G.H. Mehl?2, C. Umeton’; !University of Calabria, LICRYL (Liquid
Crystals Laboratory, IPCF-CNR), Center of Excellence (CEMIF.CAL) and Department of Physics
(IT); 2University of Hull, Department of Chemistry (GB).

We report on the self-organisation of Nematic Gold nanoparticles in host liquid crystal phases.
Experiments show that these particles have a very good miscibility with several liquid crystal
phases (nematics, cholesterics and smectics). Periodic channelled structures allowed checking the
liquid crystalline behaviour of obtained materials. [4911]

17:20 - 17:40

Stitchingless grating at the wall of a cylinder by single-shot radial phasemask exposure

S. Tonchev!, Y. Jourlin’, C. Veillas’, O. Parriaux’, J. Laukkanen?, M. Kuittinen?; ' University of Lyon,
Lab. H. Curien UMR CNRS 5516 (FR); 2University of Eastern Finland, Physics and Maths Dept (Fl).
A periodic grating with integer number of periods is fabricated at the resist-coated wall of a
cylinder by exposing a radial phasemask grating to an axial, radially polarized exposure beam.
The created interferogram performs a projection of the planar 2D-space of the high spatial co-
herence e-beam phasemask onto a cylindrical surface in the 3Dspace. [4855]

18:00 - 19:30 Poster session in the foyer
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08:30 - 10:00 NOTES
SESSION IX

Chair: Kimio Tatsuno, OITDA / Hitachi Ltd. (JP)

08:30 - 09:00

All optical switchable diffraction gratings realized in liquid crystalline composite structure with
metamaterial applications

C Umeton’, L. De Sio’, R. Caputo!, S. Serak?, N. Tabiryan?; 'LICRYL (Liquid Crystals Laboratory,
IPCF-CNR) Center of Excellence CEMIF.CAL, Department of Physics, University of Calabria (IT);
2Beam Engineering for Advanced Measurements Company Winter Park (US).

We report on the fabrication and all optical characterization of two different kinds of switchable
diffraction gratings containing light responsive Liquid Crystals. We foresee that, when doped with
gold nanoparticles, these structures can be exploited to obtain the tuning of “active” plasmonic
responses, to be used for metamaterial applications. [4901]

09:00 - 09:20

Polarization-selective extraordinary transmission in inductive and capacitive goldnanogrids

B. Bai'2, X. Li', |. Vartiainen?, J. Lavkkanen?, A. Lehmuskero?, J. Turunen?; ' State Key Laboratory
of Precision Measurement Technology and Instruments, Department of Precision Instruments,
Tsinghua University (CN); 2University of Eastern Finland, Department of Physics and Mathematics
(Fi).

We report both theoretically and experimentally that properly designed inductive and capaci-
tive gold nanogrids can exhibit a polarization-selective enhanced-suppressed transmission effect.
Exceptionally, in a sparse array of gold nanoparticle chains, an anomalous polarization-
dependent resonant suppressed transmission is discovered. The physical mechanisms of these ef-
fects are revealed and thoroughly studied and potential applications, such as novel-type compact
polarizing filters, ultrasensitive biosensors, and enhanced nonlinear nanostructured devices, are
suggested. [4889]

09:20 - 09:40 STUDENT PRESENTATION

Fabrication of Terahertz Wire-Grid Polarizers

A. Partanen’, J. Viéyrynen?, S. Hassinen?, H. Tvovinen’, J. Mutanen’, T. Itkonen’, P. Silfsten’,

B. P. Péékkonen', M. Kuittinen!, K. Ménkkénen?, T. Vendléinen3; ' University of Eastern
Finland, Department of Physics and Mathematics (Fl); 2North Karelia University of Applied
Sciences (Fl); SUniversity of Eastern Finland, Department of Chemistry (Fl).

This study shows fabrication of wire-grid grating polarizers for THz region in two ways: by ultra

precision diamond machining and by silicon wet etching. The pattern is then transterred to COC

and TPX by hot embossing. Aluminum is evaporated on top of the plastic to form the grid. Polar-

izers were tested with FTIR-spectrophotometer. [4849]

09:40 - 10:00

TE/TM phase matching for the shallowest half-wave Oth order transmission grating

I. Kaempfe', S. Tonchev’, R. Torrez?, J. Lopez?, O. Parriaux’; 'Univ. of Lyon, Lab. H. Curien UMR
CNRS 5516 (FR); 2ALPRANOV (FR).

The TE and TM round trip phases in a high index contrast subwavelength binary grating are set to
the smallest possible integer numbers of 21t and their straight-through phase difference to © by
tailoring the reflection and transmission phases at the boundaries of a relatively large period
grating for obtaining a half-wave element of close to unity transmission. This TE/TM phase match-
ing principle is applied to linear to radial /azimuthal polarization transformation in the 1030-
1064 nm wavelength range with solar cell amorphous silicon as the grating layer material.
[4859]

10:00 - 10:30 Coffee break

10:30 - 12:10

SESSION X
Chair: Silvania Pereira, Delft University of Technology (NL)

10:30 - 10:50 STUDENT PRESENTATION
Surface-relief gratings for solar and lighting applications

M. de Jong!, D.K.G. de Boer?, CW.M. Bastiaansen':3; ! Eindhoven University of Technology,
Functional Organic Materials & Devices (NL); 2Philjps Research Europe (NL); Queen Mary Univer-
sity of London, Department of Materials (GB).

Surface-relief gratings with sub-wavelength periods can be used to diffract light into or out of a
light guide. We show that efficient in- and out-coupling occurs for specific regions in the space of
incident angles and discuss how this can be used to design compact solar concentrators and light-
ing systems. [4908]
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10:50 - 11:10 STUDENT PRESENTATION NOTES
Metallic nanostructures prepared by nanoimprint lithography for application in solar cells

S. Jichter!, H. Hauser!, Ch. Wellens’, M. Peters’, J.C. Goldschmidt!, U.T. Schwarz2, B. Blési’;

Fraunhofer Institute for Solar Energy Systems ISE (DE); 2Fraunhofer Institute for Applied Solid

State Physics IAF (DE).

In this study we present first results concerning the advantage of using plasmonic effects in metal-

lic nanostructures for improved photon management in solar cells. [4864]

11:10 - 11:30

Light scattering of superparamagnetic nanoparticles for biosensing applications

J. Schleipen’, A. Ranzoni', J. van Kemenade!, M. Prins’, V. Schmidf?, T. Wried#; ! Philips Research
Eindhoven (NL); 2University of Bremen (DE).

Biomedical research delivers detailed knowledge about how specific molecules relate to human
health and disease. Such specific molecules are called biomarkers when they can be used for
diagnostic purposes. For example, the presence of certain protein biomarkers in blood indicates
the onset of a heart attack. To enable wide-spread application of biomarker testing, biosensor
systems are needed which can easily be used by doctors and patients. The requirements for these
point-of-care biosensors are challenging: the systems need to be highly sensitive, reliable, cost-
effective, rapid, and very easy to use. [4977]

11:30 - 11:50 STUDENT PRESENTATION
Enhancing the accuracy of a Hartmann Wavefront Sensor by retrieving the sub-aperture phase
distribution

A. Polo, F. Bociort, S.F. Pereira, H.P. Urbach; Delft University of Technology, Department of Imag-
ing Science and Technology, Optics Research Group (NL).

A phase retrieval algorithm is applied to the intensity pattern of a Hartmann wavefront sensor to
retrieve the phase distribution inside the sub-aperture of a Hartmann hole array. This procedure
permits to obtain a rms wavefront reconstruction error one order of magnitude smaller than the
one obtained with a typical centroid algorithm. [4884]

11:50 - 12:10

Novel Fabrication Method of Computational Rainbow Holograms

S. Mader':2, T. Kozacki’, H. Walter?; ' Warsaw University of Technology (PL); 2OVD Kinegram
AG, Optical Technology (CH).

White-light reconstruction of conventional computational rainbow holograms is limited by the
hologram's spatial resolution. A novel method is proposed, theoretically analyzed, and experi-
mentally demonstrated to overcome the reconstruction limitations of computational rainbow holo-
grams of objects at intermediate distances. [4927]

12:10 - 14:00 Lunch break

14:00 - 15:50

SESSION XI
Chair: Cesare Umeton, Universita della Calabria (IT)

14:00 - 14:30

Theory, experiment, and applications of photonic resonance effects in nanopatterned films-A
review

R. Magnusson':?, K.J. Lee’, J. Yoon'!, D. Wawro?, S. Zimmerman?, W. Wu'!, M. Shokooh-Saremi’.3,
H.G. Svavarsson?, S.H. Song®; 'Department of Electrical Engineering, University of Texas at Ar-
lington (US); ?Resonant Sensors Incorporated (US); 3Department of Electrical Engineering, Fer-
dowsi University of Mashhad (IR); “School of Science and Engineering, Reykjavik University (IS);
SDepartment of Physics, Hanyang University (KR).

Fundamental photonic resonance effects in thin periodic films with nanoscale features are pre-
sented and examples of associated spectral expressions given. Potential applications including
biosensors and optical components are discussed. [4972]

14:30 - 14:50

Avoiding Resonance in Dielectric Reflection Gratings

F. Fuchs’!, D. Michaelis’, U.D. Zeitner’.?, E.B. Kley?; ' Fraunhofer-Institut fir Angewandte Optik und
Feinmechanik (DE); 2Institute of Applied Physics, Friedrich-Schiller-University Jena (DE).

We study the formation of guided mode resonances in multilayer dielectric gratings computation-
ally and devise a scheme of how to avoid them in grating design. [4877]
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14:50 - 15:10 NOTES
Modal representation and normalized scaling rules for ultra narrow-band reflection from a 1D

binary corrugation

I. Kédmpfe, A.V. Tishchenko, O. Parriaux; University of Lyon, Lab. H. Curien UMR CNRS 5516 (FR).

A 1D, high index contrast subwavelength binary corrugation on a low index substrate may under

normal incidence exhibit arbitrarily narrow band reflection. The conditions for its occurrence are

given on the basis of the resonances and interference of two involved grating modes and a phe-

nomenological representation of this effect will be proposed. Normalized heuristic analytical

expressions are derived which identify exhaustively all possible structures exhibiting this effect.
[4861]

15:10 - 15:30 STUDENT PRESENTATION
Simultaneous dual wavelength full field imaging in low coherence digital holographic microscopy
Z.Monemhaghdoust!, F. Montfort?, C. Moser!; 1EPFL, LAPD (CH); ?Lyncée Tec SA (CH).

We demonstrate a volume diffractive optical element (VDOE) that enables full field of view im-
aging at two wavelengths in off-axis digital holographic microscopy. Single shot image acquisi-
tion at both wavelengths allows for high speed imaging and an increase of the axial unambigu-
ous range from 0.4um to 2.5(im. [4853]

15:30 - 15:50 STUDENT PRESENTATION
Effective-medium enhanced three-level grating in resonance domain

M. Oliva’!, D. Michaelis', F. Fuchs!, U.D. Zeitner’.?; ! Fraunhofer Institute for Applied Optics & Pre-
cision Engineering (DE); 2Institute for Applied Physics, Friedrich-Schiller-University Jena (DE).

A broadband blazed grating with maximum efficiencies above 90% composed of an effective
medium structure and a subsequent mode conversion layer is designed for normal incidence in the
deep resonance domain. Due to its demanding geometry, a standard multilevel fabrication proc-
ess requires further optimizations. [4886]

15:50 - 16:30 Coffee break & Whiskey tasting

17:00 - 18:30 Social programme
Meeting time: 16:45
Meeting point: Conference Centre

Venve: Royal Delft, Koninklijke Porceleyne Fles
Rotterdamseweg 196

18:30 - 22:30 Conference dinner
Venve: Partycentrum - Restaurant de Brasserij
Brasserskade 2a

NOTES
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08:30 - 10:00 NOTES
SESSION Xl

Chair: Joseph Braat, Delft University of Technology (NL)

08:30 - 09:00

Polarization control with artificial chiral structures

M. Kvwata-Gonokami; Department of Physics, Graduate School of Science, Photon Science Cen-
ter, University of Tokyo (JP).

Artificial sub-wavelength two dimensional grating structures without mirror symmetry exhibit
strong optical activity and rotate polarization states of propagating optical and terahertz waves.
We also demonstrate circularly polarized spontaneous emission of quantum dots embedded in a
semiconductor chiral photonic crystal. [4867]

09:00 - 09:20

Calculation of local absorption in three-dimensional structures using the RCWA

M. Aver, K.-H. Brenner; University of Heidelberg (DE).

The calculation of local absorption has become very relevant in the optimization of photodetec-
tors and solar cells. While total absorption is readily available in existing tools, local absorption
requires additional effort. Especially in the RCWA, the field calculation is not unique and has
significant effects on local absorption. [4924]

09:20 - 09:40

Optimization of local absorption in layered media

K.-H. Brenner; University of Heidelberg (DE).

For the design of detectors or solar cells, not only the total amount of absorbed power is rele-
vant, but also whether the strongest absorption occurs in the desired layer or in the substrate. An
exact definition for local absorption recently has been given. It enables a closed description and
thus an optimization of performance. [4943]

09:40 - 10:00 STUDENT PRESENTATION
Deformable micromirror array for dynamic laser beam shaping and homogenizing

J. Masson’, R. Bitterli’, A. Bich?, W. Noelll, R. Voelkel?, K. Weible?, N.F. de Rooij'; ' EPFL, SAMLAB
(CH); 2SUSS MicroOptics SA (CH).

We present a dynamic laser beam shaper that can generate smooth flat-top and Gaussian inten-
sity profiles. It consists of a 100% fill factor membrane, supported by beams or posts, which de-
forms dynamically to shape and smooth coherent light. The mirror array is fabricated over a
scanning stage that enables interference averaging. [4882]

10:00 -10:30 Coffee break

10:30 - 12:20

SESSION XIiI
Chair: Oliver Parriaux, University of Lyon (FR)

10:30 - 11:00

Modified quantum dot emission with arrays of plasmonic nanoparticles

G. Llozano!, S.R.K. Rodriguez!, M. Vershuuren?, R. Gomes3, Z. Hens3, J. Gémez Rivas'4; ' Center
for Nanophotonics, FOM Institute AMOLF (NL); 2Philips Research Laboratories (NL); 3Physics and
Chemistry of Nanostructures, Center for Nano and Biophotonics, Ghent University (BE); “COBRA
Research Institute, Eindhoven University of Technology (NL).

We present an experimental study of the modified emission of a layer of quantum dots (QDs),
just a few nanometers thick, with plasmonic structures. The coupling of localized surface plasmon
resonances in metallic particles through in-plane diffraction in arrays of these particles leads to
the formation of quasi-bound surface states known as surface lattice resonances (SLRs). The recent
observation of extremely narrow SLRs in arrays of gold nanoparticles has created expectations
for these arrays as plasmonics sensors. We show here that these resonances can lead to a strong
modification of the emission due to the modified density of optical states at which the excited
QDs can decay and the diffractive coupling of SLRs into the far-field. [4957]
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11:00 - 11:20 STUDENT PRESENTATION NOTES
In-situ hologram correction in SLM setup

V. Carrat, B. Viaris de Lesegno, L. Pruvost; Laboratoire Aimé Cotton CNRS UPR3321 Bat 505

Univ. Paris-Sud (FR).

By adding another wavelength in an existing SLM phase modulation setup, we developed a ro-

bust method to get the birefringence map of the modulator. By this way we are able to see and

correct the defects in-situ without disturbing the running experiment. [4902]

11:20 - 11:40

Hybrid diffractive-refractive wide field of view objective

E _Sokoloval, I. Livshits?; ' River Diagnostics B.V. (NL); ?Lab CAD of opto-information and energy
saving systems, NRU ITMO (RU).

The method of substitution lenses with complicated high order aspherical surfaces by the hybrid
diffractive-refractive lenses is proposed. Two examples with the same number of elements are
given. As a result the image quality is improved without using aspheric surfaces. [4866]

11:40 - 12:00

Unidirectional Surface Plasmon Launchers and Decouplers

A. Baron’, E. Devaux?, J.-C. Rodier!, J.-P. Hugonin’, E. Rousseau’!, C. Genef?, T.W. Ebbesen?,

P. Lalanne’.3; 'Laboratoire Charles Fabry, Institut d’Optique, Univ Paris-Sud, CNRS (FR); 2ISIS,
Université de Strasbourg et CNRS (UMR 7006) (FR); 3Lab. de Photonique Numérique et
Nanosciences, Institut d’Optique, Univ Bordeaux 1, CNRS (FR).

We designed, fabricated and characterized a compact novel device composed of eleven
grooves which displays unprecedented performances regarding two important figures-of-merit of
SPP launchers, namely the launching/decoupling efficiencies and the extinction ratio that charac-
terizes the directionality of the launching. [4851]

12:00 - 12:20

Compressive sensing inverse imaging techniques in diffraction optics

V. Katkovnik, A. Migukin, J. Astola; Department of Signal Processing, Tampere University of Tech-
nology (Fl).

Let us start from a wave field reconstruction in the following simple setup. A coherent complex-
valued wave field propagates from an object plane to a parallel image plane. This free space
forward propagation is modeled by the Rayleigh-Sommerfeld diffraction integral. The problem
is to reconstruct the complexvalued wave field at the object plane from complex-valued observa-
tions given at the image plane. [4824]

12:20 END OF EOS TOPICAL MEETING

NOTES
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4764_DO2012_01 STUDENT PRESENTATION NOTES
Plasmonic nanosensor in the treatment of cancer: An attempt to conquer the immortal illness

S. Das, J. Turunen; University of Eastern Finland, Department of Physics and Mathematics (Fl).

We present a novel method based on silver nanoparticle-generated transient photothmal vapour

nanobubbles which is effective in the diagnosis (by optical scattering) and treatment (by mechani-

cal, nonthermal and selective destruction of target cells) of cancerous cells.

4828 _DO2012_03 STUDENT PRESENTATION
Accurate measurement of the Bidirectional Transmittance Distribution Function of Holographic
Diffusers

J. Audenaert!, G. Durinck’, F. Leloup’, G. Deconinck?, P. Hanselaer’.?; ' Light&Lighting Laboratory-
Catholic University College Sint-Lieven (BE); ?ESAT-ELECTA — Katholieke Universiteit Leuven (BE).
Due to the instrument characteristics of the measurement device, large deviations can be encoun-
tered between theoretical and experimental Bidirectional Transmittance Distribution Functions. The
application of an iterative algorithm to simulated and measured BTDFs, based on the theorem of
Bayes, is proposed. A significant improvement of the accuracy of the distribution functions is
achieved compared to the raw untreated data.

4832_D0O2012_04

Hybrid diffractive-refractive objective for Raman microscopy /spectroscopy

E. _Sokolova; River Diagnostics B.V. (NL).

A number of variants of a compact microscope objective all lenses of which are made of the same
material (preferably fused silica) are presented. One of the lens surfaces (plane or spherical) is
diffractive. Other lens surfaces are spherical.

4836_D0O2012_05 STUDENT PRESENTATION
Definition of a compact infrared camera based on a binary implemented continuously self-
imaging grating

M. Piponnier!, G. Druart!, N. Guérineau’, J.-L. De Bougrenef, J. Primot’; ' ONERA — The French
Aerospace Lab (FR); 2Telecom Bretagne, Optics Department (FR).

A dewar is a sealed environment used to cool infrared detectors. Specific diffractive gratings
such as axicons or continuously self-imaging gratings are investigated to integrate a simple im-
agery function inside the dewar, because they are known to have a long depth of focus and a
small mass.

4837_D0O2012_06

Diffractive and interferometric methods to characterize photopolymers with crystal liquid mole-
cules as holographic recording material

S. Gallego, A. Mdrquez, M. Ortuiio, J. Francés, P. Gallego, A. Beléndez, |. Pascual; Universidad
de Alicante, Instituto Universitario de Fisica Aplicada a las Ciencias y las Tecnologias (ES).

We present two methods, interferometry at the zero spatial frequency limit and analysis of dif-
fracted orders for very low spatial frequency gratings, to characterize photopolymers with dis-
persed nematic liquid crystals. These methods provide us information in real time about the trans-
formations taking place inside the material during recording.

4848_D02012_07

Theoretical description of a 2D volume hologram with sources

Y.G. Boucher’?, F.F.L. Bentivegna®, D. Moussa Djama’, T.V. Galstian?; Université Européenne de
Bretagne (UEB) (FR); 2CNRS, UMR 6082 Foton (FR); 3RESO, Ecole Nationale d’Ingénieurs de Brest
(FR); “COPL, Laval University (CA).

We present an all-analytical description of a two-dimensional active volume hologram consisting
of a distributed cavity with localized emitters. Using both coupled-mode theory and extended
matrix formalism, we show that the modal response of the structure is fully determined by a set of
dimensionless parameters.

4850_D0O2012_08

Application of Fourier modal method to structures including negative-index media

H. Ichikawa; Ehime University, Faculty of Engineering (JP).

Fourier modal method is applied to analysis of optical elements which include negativeindex
media. lts implementation and example computation are presented. It is shown that the method
can handle negative-index media, but is associated with some problems.

4852_D0O2012_09 STUDENT PRESENTATION
Double DOE system for near-field imaging formation

JM. Herrera-Fernandez, [.M. Sanchez-Brea, E. Bernabeu; Universidad Complutense de Madrid,
Optics Department, Applied Optics Complutense Group (ES).

We present an algorithm for forming the desired image in the near field with two DOEs; the first
DOE modulates the amplitude and it is equal to the target image, whereas the second DOE
modulates the phase.
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4854_D0O2012_10

Stokes parameters for diffraction vector fields

J. Silva-Barranco’, P. Martinez Vara?, T. Quarton3, G. Martinez-Niconoff'; ' Optics Department,
Instituto Nacional de Astrofisica, Optica y Electrénica (MX); 2Benemerita Universidad Auténoma
de Puebla, BUAP, Dpto de Ingenieria (MX); SUniversity of Texas at Dallas UTD, Physics Depart-
ment (US).

We define the vector correlation function between two amplitude functions mutually orthogonal.
We show that this function satisfies the Helmholtz equation and it allows the Stokes parameters

for arbitrary diffraction fields to be obtained.

NOTES

4856 _DO2012_11

Exact modelling of large pixelated DOEs with wavelength-scale feature size

I. Kaempfe, A. Tishchenko; University of Lyon, Lab. H. Curien UMR CNRS 5516 (FR).

An ultra-fast exact electromagnetic modeling approach based on the generalized source method
(GSM) achieving O(NlogN) calculation time and memory resort is applied to the simulation of the
diffraction of a relatively large section of a 2D pixelated DOE in the form of square pillars of
identical cross-section. The size of the considered area is several wavelengths across, enough to
achieve a reasonable separation of the central region from the influence of neighbouring areas,
enabling the use of a stitching method for the simulation of very large elements that could so far
only be modeled by scalar approximations. A time and memory resort comparison is made be-
tween a standard scalar method and the rigorous GSM-based simulation of the spectra of the
element.

4857_D0O2012_12

Fabrication of (sub)wavelength resonant DOEs: a come-back of wet etching

S. Tonchev, O. Parriaux; University of Lyon, Lab. H. Curien UMR CNRS 5516 (FR).

Resonant diffractive elements are characterized by a strong field enhancement in the neighbour-
hood of the surface corrugation due to the presence of a surface wave. This confers a large ra-
diation strength to a shallow corrugation which can therefore be wet-etched with negligible un-
deretch. Low cost, high manufacturing productivity is expectable.

4863_D0O2012_13

Accuracy analysis of lamellar diffraction gratings by means of simplified theories

J. Francés, S. Gallego, S. Bleda, C. Neipp, A. Mdrquez, I. Pascual, A. Beléndez; Universidad de
Alicante, Instituto Universitario de Fisica Aplicada a las Ciencias y las Tecnologias (ES).

The validity of both the scalar diffraction theory and the effective medium theory is evaluated by
the comparison of the diffraction efficiencies predicted from both simplified theories to accurate
results calculated by the finite-difference time-domain method.

4868_D0O2012_15 STUDENT PRESENTATION
Analysis of diffractive optical elements generated onto photopolymer materials using a liquid
crystal display

A. Mdrquez'3, S. Gallego'3, M. Riquelme’!, M. Ortuiio’:3, M.L. Alvarez'3, A. Beléndez'?3, I. Pas-
cval’3; 1Dpt. de Fisica, Ing. de Sistemas y Teoria de la Serial, Univ. de Alicante (ES); 2Dpt. de
Optica, Farmacologia y Anatomia, Univ. de Alicante (ES); 3L.U. Fisica Aplicada a las Ciencias y
las Tecnologias, Univ. de Alicante (ES).

We produce phase-only diffractive optical elements (DOE) onto photopolymer. To this goal we
use a liquid crystal display (LCD), displaying the DOE amplitude master, which is imaged onto the
photopolymer. Various challenges need to be overcome such as accurate combined control of LCD
and photopolymer and proper imaging of the master onto the photopolymer plane, which will be
presented in the paper.
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4870_D0O2012_16 NOTES
Near field of cylindrical gratings with point source illumination

F.J. Torcal-Milla, F.J. Salgado-Remacha, [.M. Sanchez-Brea, E. Bernabeu; Universidad Com-

plutense de Madrid, Optics Department (ES).

We analyze how a diffraction grating engraved on the external surface of a cylinder diffracts

the light in the near field. We assume a point source illuminating the grating and show how the

distance between the source and the grating affects to the diffracted intensity. There is a situation

in which the curvature is compensated giving parallel fringes.

4872_D0O2012_17

General properties of metallic gratings with subwavelength indentations

P. Lalanne’?, H.T. Liv3; 'Laboratoire Charles Fabry, Institut d’Optique, Univ Paris-Sud, CNRS (FR);
?Lab. de Photonique Numérique et Nanosciences, Institut d’Optique (FR); °Key Laboratory of Op-
tical Information Science and Technology, Ministry of Education, Institute of Modern Optics,
Nankai University (CN).

Under illumination by a transverse-magnetic (TM) wave, the electromagnetic field scattered on
metallic surfaces corrugated by one-dimensional periodic arrays of tiny indentations exhibits
several general properties. In general, the field on the surface between the indentations does not
contain any surface-plasmon-polariton (SPP). Exception occurs in a narrow energy band centered
around A=Asp, the SPP-phased matched wavelength obtained when the momentum of the incident
wave matches the SPP momentum of the flat interface.

4873_D02012_18 STUDENT PRESENTATION
Generalized Phase Contrast with matched filtering using LCoS pico-projectors

A. Barias, D. Palima, J. Glickstad; DTU Fotonik, Department of Photonics Engineering Programma-
ble Phase Optics Technical University of Denmark (DK).

We report a beam shaping system for generating high intensity programmable optical spots
using mGPC: matched filtering combined with Generalized Phase Contrast applying two consumer
handheld pico-projectors. Such a system presents a low cost alternative for optical trapping and
manipulation, optical lattices and other beam shaping applications usually implemented with high-
end spatial light modulators.

4876_D0O2012_19

Femtosecond laser pulse ablation with two-dimensional two-grating interferometer

J.J.J. Kaakkunen, M. Silvennoinen, K. Péivésaari, P. Vahimaa; University of Eastern Finland,
Department of Physics and Mathematics (Fl).

In this paper, the realization of four waves interference pattern using two-dimensional two-
grating interferometer is presented. Interference pattern is used to ablate large areas of under
micron feature size structures into various materials using Ti:Sapphire femtosecond laser with a
central wavelength of 800 nm.

4897_D0O2012_20

Experimental and theoretical investigations of nanosecond laser damage on diffractive optics

R Burla!, X. Ful, F. Wagner!, G. Demesy!, L. Gallais’, J.Y. Natoli’, M. Commandré!, S. Gautier?,
S. Tisserand?; ! Institut Fresnel, CNRS, Aix-Marseille Université (FR); 2SILIOS TECHNOLOGIES, Z./
Peynier-Rousset (FR).

The laser damage resistance of phase mirrors used for laser beam shaping in high peak power
laser applications is studied. Laser Induced Damage Thresholds measurements are done at
1064nm, éns and the results are compared with simulations of the electric field within the multi-
layer by using a wave propagation computer code.

4888_D02012_22

Wideband, wide angular spectrum resonant reflection by mode coalescence in dual-mode slab
waveguide

Y. Jourlin!, S. Tonchev!, A .V. Tishchenko!, C. Pédrix!, O. Parriaux', D. JamonZ, F. Lacour® ; ' Uni-
versity of Lyon, Lab. H. Curien UMR CNRS 5516 (FR); 2University of Lyon, Lab. Telecom. C.
Chappe (FR) ; SEurofarad (FR).

A deep grating in a dual-mode high index waveguide causes the coalescence of the two reflec-
tion peaks into a single peak of broader wavelength spectrum and high angular robustness. This
property extends the applicability of resonant reflection to the wide field of light processing
systems dealing with low spatial and temporal coherence beams. Hydrogenated amorphous sili-
con deposited on polymer at 1500C is used as the low-loss slab-waveguide in the near-IR wave-
length range.
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4892 _D0O2012_23 STUDENT PRESENTATION NOTES
Fabrication of Linear Grating like Laser Induced Perioidic Surface Structures

M.V.J. Silvennoinen, J.J.J. Kaakkunen, K. Paivasaari, P. Vahimaa; University of Fastern Finland,

Department of Physics and Mathematics (Fl).

Fabrication of the Laser Induced Periodic Surface Structures using IR femtosecond laser pulses is

studied. It has been noticed that by using LCOS-spatial light modulator it is possible to fabricate

large areas of linear grating like structures. The spatial light modulator can be used also to focus

the pulses using a hologram of a cylindrical lens.

4894_D0O2012_24 STUDENT PRESENTATION
Influence of phase fluctuactions of a LCOS based Hartmann-Shack sensor

J.L. Martinez-Fuentes’, J. Campos?, |. Moreno!, A. Vargas3; 'Universidad Miguel Herndndez de
Elche, Dept. de Ciencia de Materiales, Optica y Tecnologia Electrénica (ES); 2Universitat
Autonoma de Barcelona, Departament de Fisica (ES); 3Universidad de la Frontera, Departamento
de Ciencias Fisicas (CL).

We study a Hartmann-Shack sensor implemented by means of a parallel aligned LCOS micro-
display presenting temporal phase fluctuations and a CCD camera. Concretely, we perform a
comparative analysis of the sensing position stability versus the camera integrating time and the
size of the lenses addressed to the display.

4895_D0O2012_25 STUDENT PRESENTATION
Controlling plasmon resonance peaks in gold-based metamaterials

J. Lehtolahti!, J. Laukkanen', M. Kauranen?, M. Kuittinen’; ' University of Eastern Finland, Depart-
ment of Physics and Mathematics (Fl); ?Tampere University of Technology, Department of Physics
(Fl).

By varying the sizes and distances of circular subwavelength gold nanoparticles in two-
dimensional periodic arrays it is possible to adjust both the plasmon resonance peak wavelengths
and the strength of the resonances, as our numerical calculations show.

4896_D0O2012_26 STUDENT PRESENTATION
Twin-SLM Complex Light Modulation for Computer Holography

A. Czerwinski', M. Makowski', J. Suszek’, A. Siemion’, M. Sypek’, Z. Jaroszewicz?,

A. Kolodziejezyk!; ' Warsaw University of Technology, Faculty of Physics (PL); ?Institute of Applied
Optics (PL).

We present an experimental evaluation of the technique of a complex modulation of the ampli-
tude and phase of laser light. We use a pair of identical spatial Light Modulators (SLM) manufac-
tured in the LCoS technology (Liquid Crystal on Silicon). The evaluation is performed by address-
ing the SLMs with computer-generated holograms, which is aimed at future applications in a com-
pact, lensless projection of color images.

4898_D0O2012_27

Partially coherent beams with spatially varying correlations

H. Lajunen, T. Saastamoinen; University of Eastern Finland, Department of Physics and Mathemat-
ics (Fl).

We study a new class of partially coherent beams with spatially varying correlations. It is shown
by numerical simulations that such inhomogeneous coherence distributions may produce extraordi-
nary propagation-induced changes, such as sharpened and lat- erally shifted maxima of the
beam intensity.

4899_D0O2012_28

Liquid-crystal-based diffractive optical elements

S. Valyukh'!, P. Tytarenko?; 'Laboratory of Applied Optics, Department of Physics, Chemistry and
Biology (IFM), Linképing University (SE); 2Institute of Semiconductor Physics (UA).

Tunable liquid-crystal (LC) -based diffractive optical elements (DOE) are studied. We investigate
limitations and potential functional abilities of LC DOE utilizing homogeneous and inhomogeneous
alignment. Influence of the anchoring energy of LC on diffractive properties of DOE is discussed.

4905_D0O2012_29 STUDENT PRESENTATION
Detection of dust and scratches on photographic material by combining dark field illumination
and crossed polarization

G. Trumpy, A. Wassmer, R. Gschwind; University of Basel, Imaging & Media Lab (CH).

A solution for the elimination of dust and scratches on transparent photographic material is inves-
tigated. We are designing a scanning system that will detect defects taking advantage of depo-
larization of light scattered by irregularities in the film surface. This phenomenon is studied ana-
lytically to define the optimal optical setup.
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4906_D02012_30 NOTES
Diffraction pattern from mature and immature red blood cells

M. Mihailescu’-2, A. Gheorghiv?, J. Costesci?; ' National Institute for Research and Development in

Microtechnologies (RO); 2Politehnica University from Bucharest (RO).

We present our study regarding mature and immature red blood cells diffraction patterns in

Fresnel and Fraunhofer approximation. We model their shapes taking into account dimensions

established experimentally in digital off-axis holographic microscopy. We considered few types:

mature and immature, deformed and undeformed red blood cells.

4909_D0O2012_31 STUDENT PRESENTATION
Beam shaping and light focusing by active selfoc microlenses

A.l. Gomez-Varela', M.T. Flores-Arias’, C. Bao-Varela!, X. de la Fuente?, C. Gomez-Reino’;
1Grupo de “Microdptica y Optica GRIN”, Unidad Asociada al Instituto de Ciencias de Materiales
de Aragdn, ICMA/CSIC, Zaragoza, y Facultade de Optica e Optometria, Universidade de Santi-
ago (ES); 2Instituto de Ciencia de Materiales de Aragén (Universidad de Zaragoza-CSIC) (ES).
Light propagation in active GRIN (GRadient-INdex) materials with gain or loss is studied. Results
are applied to an active selfoc microlens in order to examine Gaussian beam transformation. In
particular, beam half-width and curvature radius are analized to find beam shaping and light
focusing conditions.

4910_D0O2012_32 STUDENT PRESENTATION
Geometric metrology of gold nanoparticle ensembles with optical extinction spectroscopy

N. Xu, B. Bai, Q. Tan, G. Jin; State Key Laboratory of Precision Measurement Technology and
Instruments, Department of Precision Instruments, Tsinghua University (CN).

We present a method based on optical extinction spectroscopy to fast characterize the geometric
features (including size, aspect ratio, and geometric distribution) of gold nanosphere and nanorod
ensembles. The results are compared with those obtained by transmission electron microscopy,
showing the effectiveness of the method. The influence of the particle parameters is analyzed and
the possible methods for solving the ill-posed inverse problem are discussed.

4912_D0O2012_33

Woavelength-Dispersive Micro Prism with Periodic Metal Structure in a Silicon Slab-Waveguide
S. Kameda, T. Otsuka, T. Morikawa, A. Mizutani, H. Kikuta; Osaka Prefecture University, School
of Engineering (JP).

A micro triangular prism with periodic metal structure was fabricated in a silicon slab waveguide
for a wavelength-dispersive device by use of the electroless copper plating. The micro prism was
1.2um thick and the structure period was 0.3um. The light refraction by the micro prism was ob-
served for the 1.55um wavelength light.

4913_D0O2012_34 STUDENT PRESENTATION
Fabrication of metallic optical elements embedded in dielectric substrates by the bottom-up fill
electroless copper plating

I. Otsuka!, T. Morikawa’, S. Kameda', A. Mizutani!, H. Kikuta’, S. Shingubara?; ' Osaka Prefec-
ture University, Graduvate School of Engineering (JP); 2Kansai University, Faculty of Engineering
Science (JP).

Optical elements with metal-and-dielectric structure were fabricated by use of the “bottom-up
fill” electroless copper plating. The 200nm-wide and 1200nm-deep trenches were filled up with
copper. A wire-grid polarizer for near-infrared light and a micro-prism in the silicon-on-insulator
substrate were fabricated.

4915_D0O2012_35 STUDENT PRESENTATION
Comparison of convolution and Time Dependent Random Phase methods for modelling of the
space invariant optical system with spatially incoherent illumination

A. Czerwiriski, K. Kakarenko, M. Sypek, M. Makowski, I. Ducin, J. Suszek, A. Kotodziejczyk; War-
saw University of Technology, Faculty of Physics (PL).

In this paper we present the comparison of two methods for modeling space invariant optical
system with spatially incoherent quasi-monochromatic illumination. The first one is a convolution
method. The second one is a method based on the Time Dependent Random Phase (TDRP) algo-
rithm. Both approaches provide equivalent results.

However, the TDRP method maintains energy relations and magnification of the system. In the
convolution method the pre-processing of the input image is required.
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4917_D0O2012_36 NOTES
Measurement of aspherical surfaces using CGH test plates

A.G. Poleshchuk’, R.K. Nasyrov!, J.-M. Asfour?; Institute of Automation & Electrometry SB RAS

(RU); 2Dioptic GmbH (DE).

A new method for measuring aspherical surface shapes using computer generated holograms

(CGH) as a test plates is presented. Test results of the CGH design, fabrication and measurements

are discussed.

4919_D0O2012_38 STUDENT PRESENTATION
Fast one-exposure digital holography based on the Talbot effect and phase-shifting method

Ag. Siemion, M. Sypek, An. Siemion, J. Suszek, A. Kolodziejczyk, M. Makowski; Warsaw Univer-
sity of Technology, Faculty of Physics (PL).

Fast one-exposure digital holography technique based on the Talbot effect and phase-shifting
method is presented. The optical system is very compact and does not need any imaging elements
or advanced cameras. The reconstruction algorithm is simple, quick and based on the optical
methods, avoiding any approximation.

4920_DO2012_39

Hybrid Collimating Optics for RGB LEDs

TI. Bonenberger, J. Baumgart; Hochschule Ravensburg-Weingarten, ZAFH-LED OASYS (DE).

A technique that has been established to correct color aberrations in photographic optics was
used to reduce color fringes in LED lighting applications. This technique is based on the combina-
tion of refractive, reflective and diffractive elements realizing a hybrid optical system.

4921_D0O2012_40

Focusing properties of the non-paraxial Light Sword Optical Element

K. Kakarenko!, |. Ducin’, Z. Jaroszewicz?, M. Makowski'!, A. Kolodziejezyk!, K. Petelczyc!,

J. Suszek’, M. Sypek’; ' Warsaw University of Technology, Faculty of Physics (PL); ?Institute of
Applied Optics and National Institute of Telecommunications (PL).

We present an analysis of focusing realized by the light sword optical element (LSOE), especially
designed for imaging with extended depth of field. The obtained numerical results illustrate that
the non-paraxial design of such element can improve its performance in an imaging system.

4923_DO2012_41 STUDENT PRESENTATION
Numerical modeling of the EUV microscope optical setup

D. Wojnowski, M. Sypek, J. Suszek, A. Kofodziejczyk; Faculty of Physics, Warsaw University of
Technology (PL).

In this work we present an effective algorithm for modeling the imaging phenomena by the EUV
microscope optical setup. Using the algorithm, we focus on source’s spectrum influence on spatial
resolution of the microscope.

4926_D0O2012_42

Diffractive elements for correction of aberrations of white light illumination systems: design and
fabrication

M. Skerers, P. Fiala, J. Svoboda, J. Hopp, M. Kvétor; Czech Technical University in Prague, Faculty
of Nuclear Sciences and Physical Engineering, Department of Physical Electronics (CZ).

In this paper, the application of synthetic diffractive elements is presented for correction of chro-
matic aberration of white light illumination systems. The cost effective fabrication technology is
also presented, which is compatible with the commonly used molding process for fabrication of
plastic optical elements.

4929_DO2012_43

Fourier modal analysis of image formation in aplanatic systems

H.J. Hyvérinen':2, S. Mehta3, J. Turunen’; 'University of Eastern Finland, Department of Physics
and Mathematics (Fl); 2Institute of Microelectronics, A*STAR (SG); 3Cellular Dynamics Program,
Marine Biological Laboratory (US).

Fourier Modal Method and Abbe theory are applied to analyze coherent image formation of
periodic objects in aplanatic imaging systems. The model is applied to bright-field imaging sys-
tems, and the results are compared to respective approximative results.
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4930_D0O2012_44 NOTES
Coherence—polarization mixing in resonance waveguide gratings

I. Saastamoinen, |. Vartiainen, J. Tervo, M. Kuittinen; University of Eastern Finland, Department of

Physics and Mathematics (Fl).

We show that resonance gratings can be used to transfer partial spatial correlation to partial

polarization even in the case of fully polarized incident beam. This phenomenon is based on the

fact that one of the orthogonal polarization components can be coupled into the leaky mode

while the other one is reflected without being coupled in the grating.

4931_DO2012_45 STUDENT PRESENTATION
Simulation of broad area laser diodes with elementary mode method

H. Partanen; University of Eastern Finland, Department of Physics and Mathematics (Fl).
Propagation of partially coherent laser beam is modeled with elementary mode method to dem-
onstrate its effectiveness. Intensity and degree of coherence is simulated and compared to results
from Wolf’s coherent mode representation.

4933_D0O2012_46

Fabrication and testing of highly efficient resonance domain diffractive optical elements

O. Barlev!, M.A. Golub!, A.A. Friesem?, D. Mahali?; ' Tel Aviv University, Dept. of Electrical Engi-
neering (IL); 2Weizmann Institute of Science, Dept. of Physics of Complex Systems (IL).
Experimental procedures for recording, evaluating different resonance domain diffractive optical
elements are presented. Results reveal that when recorded in fused silica (FS) material as surface
relief gratings with a period 520 nm and aspect ratio up to 2.5, they can have very high diffrac-
tion efficiency when illuminated with visible light.

4934_DO2012_47 STUDENT PRESENTATION
A short paper on the THz paper optics

A. Siemion’, Ag. Siemion’, J-L Coutaz?, J. Suszek’, M. Makowski’, |. Ducin’, A. Kofodziejczyk!,

M. Sypek!; " Warsaw University of Technology, Faculty of Physics (PL); 2University of Savoie, IMEP
-LAHC (FR).

The diffractive optical element for THz applications made of paper was designed and manufac-
tured. It is a phase only structure, which is transparent for THz radiation. The experimental results
by means of Time-Domain Spectroscopy shows bending and focusing of the THz beam (for 0,3-
1,5 THz) after the paper element.

4935_D0O2012_48

Computer generated matched spatial filters for multiplexing and demultiplexing of spatial modes
of coherent light

S. Shwartz, M.A. Golub, S. Ruschin; Tel Aviv University, Department of Electrical Engineering (IL).
Computer generation of multichannel diffractive optical elements matched to several orthogonal
transverse modes of laser beam was solved by a mathematical generating functions concept.
Experimental and computer simulated results for reconstruction of modes in coherent optical corre-
lator are in good match.

4936_D02012_49 STUDENT PRESENTATION
Electromagnetic theory of Hanbury Brown—Twiss effect

I. Hassinen’, J. Tervo!, T. Setdlé?, A.T. Friberg’:23; ! University of Eastern Finland, Department of
Physics and Mathematics (Fl); 2Aalto University, Department of Applied Physics (Fl); SRoyal Insti-
tute of Technology (KTH), Department of Microelectronics and Applied Physics (SE).

We analyze the Hanbury Brown - Twiss experiment with thermal vector waves in the space-
frequency domain. It is shown that the spectral degree of eleciromagnetic coherence fully charac-
terizes the normalized correlation of intensity fluctuations measured in the experiment, a result
analogous to the scalar-wave analysis.

4937_D0O2012_50 STUDENT PRESENTATION
Simulation and design of photonic crystal cavities for optical trapping of bacteria in water

MM. van Leest, J.T. Heldens, J. Caro; Delft University of Technology, Kavli Institute of Quantum-
Nanoscience (NL).

A photonic crystal (PhC) cavity can be used as optical trap for single microorganisms and is prom-
ising for Raman fingerprinting these objects. We design three PhC cavities for optical trapping
experiments, using the 3D FDTD method. Design criteria are a small trapping-induced resonance
shift and a high in-plane transmission.
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4941_D0O2012_51 NOTES
Bifocal zone plates designed using the Thue-Morse sequence

W.D. Furlan’, A. Calatayud?, L. Remdn?, J.A. Monsoriv2, P. Andrés’; ! Departamento de Optica,

Universitat de Valéncia (ES); 2Centro de Tecnologias Fisicas, Universitat Politécnica de Valéncia

(ES).

We present a new family of diffractive lenses constructed using the aperiodic sequence known as

the Thue-Morse sequence. The result is a novel kind of bifocal diffracting lenses with self-similar

focalization properties. The axial irradiance provided by several members of the family are

presented.

4942 DO2012_52

Traveling waves approach for Airy beams

H.A. Jiménez-Romero!, S. Chdvez-Cerda?; ' Depto. De Fisica Cinvestav-IPN (MX); ?Instituto Na-
cional de Astrofisica, Optica y Electrénica (MX).

We demonstrate that Airy beams share many physical properties with Bessel beams due to the
fact that Airy functions are Bessel functions of order v=1/3. This allows to provide a clear and
easy picture for the physics of Airy beams and their properties of propagation. We also show
the existence of high order Airy beams.

4946_D0O2012_53

Sensitivity analysis of rigorous effects in diffractive null optics

S. Peterhénsel, C. Pruss, W. Osten; University Stuttgart, Institut for Applied Optics (DE).

The increasing demand of precise measurements of steep high-precision free form surfaces leads
to higher frequencies in computer generated holograms for the interferometric null test method. In
this paper we discuss the impact of phase errors introduced by rigorous effects in diffractive null

optics.

4952 DO2012_54

Joint Research on scatterometric characterization of planar and curved diffractive optics

A. Lassila’, B. Bodermann?, J. Turunen3, P.-E. Hansen?, M. Wurm?Z, S. Siitonen’, T. Saastamoinen3,

V. Korpelainen’; 'Mittatekniikan Keskus (Fl); 2Physikalisch-Technische Bundesanstalt (DE); SUniversi-
ty of Eastern Finland (Fl); “Dansk Fundamental Metrolog (DK); Nanocomp Oy Ltd (Fl).

Within a European joint research project it is aimed to develop fast and simple methods for proc-
ess development and quality control of both diffractive and diffractive-refractive optics in indus-
trial environments. We describe the status of scatterometry for these applications and the in-
tended goals of this project.

4953_D0O2012_55

Using the optical code for simulation of the fiber-optic ESPI set-up design

V. Abaskin, E. Achimova; Academy of Sciences of Moldova, Institute of Applied Physics, Center of
Optoelectronics (MD).

This article has discussed design of optical part of Electronic Speckle Pattern (ESPI) Interferome-
ter set-up in ZEMAX code. Modulation Transfer Function (MTF), Interferometric Fringe Analysis,
Image Analysis, Wavefront Map (WM) was calculated for verifying and predicting the perfor-
mance of optical part of fiber-optic ESPI set-up.

5008_DO2012_56

Apodized phase masks obtained by means of HEBS glasses

. Osuch’?, A. Kowalik3, Z. Jaroszewicz!: 4, M. Sarzyriski’; ' National Institute of Telecommunica-
tions (PL); 2Warsaw University of Technology (PL); 3Institute of Electronic Materials Technology
(PL); “Institute of Applied Optics (PL); 3Institute of High Pressure Physics (PL).

A new method of manufacture of diffractive optical elements (DOEs) with variable diffraction
efficiency is proposed. For this purpose the high energy beam sensitive (HEBS) glass is used as a
halftone mask for generation of the binary phase gratings with variable phase step height in a
resist layer. The main advantages as well as limitations of proposed technology are presented
and discussed.

5009_D0O2012_57

Axicons with constant image intensity

Z. Jaroszewicz! 4, A. Kolodziejczyk?, M.S. Millan3, L.A. Romero3, M SypekZ, K. Petelczyc?;
"National Institute of Telecommunications (PL); 2Warsaw University of Technology (PL); 3Technical
University of Catalonia (ES); #Institute of Applied Optics (PL).

We propose a new kind of axicons designed for the purposes of imaging with extended depth
of focus (EDOF). They are distinguishable by the constant intensity of images produced within the
whole range of the assumed foci lengths.
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