Final Program

Sunday, 26 September 2010
Workshop on Semiconductor Lasers
Room Suzyaku

11:30-12:00 Lunch (Light meal will be served)

12:00-14:00
Workshop-1: “Progress in light source for optical interconnects -What can we do for the EARTH?”

Organizer; Akihiko Kasukawa (Furukawa Electric)

The importance of @reen ICT (Information and Communication/Computer Technology)QOs definitely well recognized and requirements for
Green ICT have been discussing world-wide to preserve our beautiful planet (The EARTHO In our semiconductor laser society, recently much
attention has been paid to Optical Interconnection technology for the computer application to accommodate the increasing demand for higher
bit rate as well as to satisfy the power consumption requirements.

The topic of this workshop will be the good timing to be discussed from technological point of view, and we would like to share the importance
of this technology from the system to possible light sources. We would like to cover from the computer system/sub-system to the optical
devices in this workshop.

Please join the workshop and let® make G1OT DiscussionGfor @OOL EarthO

Invited speakers in this workshop will be as follows;
1) S. Nakagawa (IBM Tokyo Research Lab.): (Bystems and sub-systems requirementsO
2) J. A. Lott (VI Systems): @aAs-based VCSELsO
3) S. Arafin (Technical Univ. Munich): dnP based VCSELsO
4) S. Arai (Tokyo Institute of Technology): Membrane lasers on SiO
5) J.E. Bowers (UC Santa-Barbara): (8i-Photonics based light sourceO

14:30-16:30 Workshop-2: “Quantum dot lasers -from physics to real-world applications-*

Organizer: Weng Chow (Sandia Labs) and Fumio Koyama (Tokyo Institute of Technology)

The scope of the workshop is to acknowledge recent advances in the physics and applications of quantum dot semiconductor lasers and to
emphasize modern trends in this field. Five key-note speakers will report on the latest progress in their respective research area and will
highlight physics, novel applications and future developments. This workshop therefore aims at giving ample time for discussions for QDs
lasers. We would like to cover from the basic physics to real-world applications of QD lasers in this workshop.

Invited speakers in this workshop will be as follows;
1) W. Chow (Sandia Labs): "Physics underlying QD laser behaviors"
2) Y. Arakawa (University of Tokyo):"Advances in quantum dot lasers from classical lasers to single artificial atom lasers"
3) L. Lester (University of New Mexico) : "High modulation and dynamics of quantum dot lasers"
4) P. Smowton (Cardiff University) : "InP/AlGalnP quantum dot lasers emitting in the 7xx nm wavelength band"
5) M. Sugawara (QD Laser):"Commercialization of self-assembled quantum-dot lasers: from optical communication to consumer electronics"

17:00-19:00 Workshop-3: "High speed lasers and PICs for 100G"

Organizer: Tsukuru Katsuyama (Sumitomo Electric, Japan)

The scope of the workshop is to acknowledge recent advances in high speed lasers and PICs for 100G and to emphasize modern trends in
this field. Four key-note speakers from both industry and academia will report on the latest progress in their respective R&D and will highlight
present status and future developments. This workshop therefore aims to give ample time for discussions about high speed light sources for
100G or beyond.

Invited speakers in this workshop will be as follows;
1) M. C. Wu (UC Berkeley): "Direct modulation beyond relaxation oscillation limit"
2) U. Troppenz (HHI): "40 Gbps directly modulated lasers and their applications"
3) T. Yamamoto (Fujitsu Labs.): "AlGalnAs quantum-well lasers for high-speed direct modulation"
4) S. Matsuo (NTT): "Transmitter PICs for 100GbE ApplicationO
5) E. Tsumura (Sumitomo Electric): "Recent progress of 100G optical transceivers"

19:00-21:00 Welcome Reception (Room Heian)



Monday, 27 September 2010

ALL SESSIONS TO BE HELD IN HEIAN

09.15 - 11.30
Session MA: PLENARY SESSION
Session Co-Chairs: Fumio Koyama, Tokyo Institute of Technology, Yokohama, Kanagawa, Japan

John C. Connolly, Innovative Photonic Solutions, Monmouth Junction, NJ, USA

MA1 09.15-10.00 (Plenary)

Quantum Cascade Lasers, C. Gmachl, Princeton University, Princeton, NJ, USA

Quantum Cascade lasers continue to speedily improve and excel as high performance B in power, efficiency, and spectral versatility  mid-
and long-wave infrared light sources. We will review this progress and highlight specific applications.

MA2 10.00 - 10.45 (Plenary)

Blue to Green Nitride LDs and InGaN-based White LEDs, T. Mukai, Y. Narukawa, M. Sano, T. Miyoshi, S. Masui and S. Nagahama, Nichia
Corporation, Minato-ku, Tokyo, Japan

Today, longer wavelength LDs occupy the interest of nitride LD research. We introduce InGaN based blue to green LDs and also InGaN
based white LEDs. Current status of the Green LD are described.
MA3 10.45-11.30 (Plenary)

Advances in VCSELs for Communication and Sensing, A. Larsson, J. S. Gustavsson, * . Haglund and P. Westbergh, Chalmers University
of Technology, GSteborg, Sweden

Recent advances in VCSELs for communication and sensing are reviewed, emphasizing the development of high speed VCSELs for datacom
systems and high power single-mode VCSELSs for sensing applications requiring high spectral purity and coherence.

11.30 -13.30 LUNCH BREAK
13.30 - 15.30
Session MB: NoVvEL VCSEL STRUCTURES
Session Co-Chairs: Akihiko Kasukawa, Furukawa Electric Co., Chiba, Japan

Kent D. Choquette, University of lllinois at Urbana-Champaign, Urbana, IL, USA

MB1 13.30 - 14.00 (Invited)

High-Contrast Gratings as New Platform for Integrated Optoelectronics, C. J. Chang-Hasnain, University of California - Berkeley,
Berkeley, CA, USA

We will discuss a new concept of subwavelength grating, leveraging a high contrast in refractive indices with its surrounding to achieve various
extraordinary properties, including ultra broadband reflection, high Q resonator and low-loss hollow-core waveguides.

MB2 14.00 - 14.15

CW Current Injection of GaN-based Vertical Cavity Surface Emitting Laser with Hybrid Mirrors at Room Temperature, T.-C. Lu,
S.-W. Chen, T.-T. Wu, C.-K. Chen, C.-H. Chen, P.-M. Tu, Z.-Y. Li, H.-C. Kuo and S.-C. Wang, National Chiao Tung University, Hsinchu,
Taiwan, R.O.C.

We successfully fabricated and measured the GaN vertical cavity surface emitting lasers with hybrid mirrors at room temperature by CW
current injection. The lasing wavelength was located at 412nm with a linewidth of 0.5 nm. The threshold current was at 9mA.

MB3 14.15-14.30

Multi-wavelength 1060nm-band VCSEL Array with Tapered Hollow Waveguide Multiplexer, A. Imamura, A. Matsutani and F. Koyama,
Tokyo Institute of Technology, Yokohama, Kanagawa, Japan

We demonstrate a 1060nm-band multi-wavelength VCSEL array with a compact (200! m long) hollow waveguide multiplexer. We show a
potential of 12-channel array VCSEL output multiplexed in multi-mode fiber by shifting the lateral position of the array.

MB4 14.30 - 14.45

Widely Tunable High-Speed Bulk-Micromachined Short-Wavelength MEMS-VCSEL, H. A. Davani, Technical University Darmstadt,
Darmstadt, Germany, C. Grasse, Technical University of Munich, Garching, Germany, B. Koegel, P. Westbergh, Chalmers University of
Technology, G&teborg, Sweden, C. Gierl, K. Zogal, S. Jatta, Technical University Darmstadt, Darmstadt, Germany, G. Bshm, T. Gr¥ndl,
Technical University of Munich, Garching, Germany, P. Meissner, Technical University Darmstadt, Darmstadt, Germany, A. Larsson,
Chalmers University of Technology, Goteborg, Sweden and M.-C. Amann, Technical University of Munich, Garching, Germany



We present the first results of a high-speed bulk-micromachined tunable vertical-cavity surface-emitting laser (VCSEL) operating near 850nm
using a half-symmetric resonator with a movable curved microelectromechanical system (MEMS) membrane.

MB5 14.45-15.00

Multiwavelength HCG-VCSEL Array, Y. Rao, C. Chase and C. J. Chang-Hasnain,, University of California - Berkeley, Berkeley, CA, USA

A multiwavelength HCG VCSEL array has been demonstrated experimentally operating at 1550 nm. The operating wavelength of single mode
VCSELs spans from 1540 nm to 1591 nm.

MB6 15.00 - 15.15

1550 nm High Contrast Grating VCSEL Using Proton-Implant-Defined Aperture, C. Chase, Y. Rao and C. J. Chang-Hasnain, University
of California - Berkeley, Berkeley, CA, USA

We report an HCG VCSEL using a proton-implant-defined aperture operating at 1550 nm. The full laser structure is grown in a single epitaxial
run, reducing fabrication complexity and cost, and is polarization stable by design.
MB7 15.15-15.30

Substrate-Free Metal Cavity Surface-Emitting Laser with CW Operation at Room Temperature, C.-Y. Lu, S.-W. Chang, S.-L. Chuang,
University of lllinois at Urbana-Champaign, Urbana, IL, USA, T. D. Germann and D. Bimberg, Technical University Berlin, Berlin, Germany

A substrate-free metal-coated surface-emitting laser is reported. Silver is used to form the optical cavity, inject the current directly, and
facilitate the heat removal. The device functions under continuous-wave operation at 298K.

15.30 - 14.00 COFFEE BREAK
16.00 - 18.00
Session MC: VISIBLE TO UV LASERS AND LEDs
Session Co-Chairs: Weng W. Chow, Sandia National Laboratories, Albuquerque, NM, USA

Shing-Chung Wang, National Chiao Tung University, Hsin Chu, Taiwan, R.O.C.

MC1 16.00 - 16.30 (Invited)

InGaN based True Green Laser Diodes on Novel Semi-Polar {20-21} GaN Substrates, T. Kyono, M. Ueno, K. Katayama and
T. Nakamura, Sumitomo Electric Industries Ltd., Japan

InGaN-based true green laser diodes (LDs) were demonstrated by utilizing novel semi-polar {20-21} plane GaN substrates. Some of the key
features of green LDs on this particular semi-polar plane will be discussed.

MC2 16.30 -16.45

540-nm Green Room-Temperature CW Operation of BeZnCdSe Single Quantum Well Laser Diode, S. Fujisaki, Hitachi, Ltd., Tokyo,
Japan, H. Nakajima, Sony Corporation, Atsugi, Kanagawa, Japan, J. Kasai, R. Akimoto, National Institute of Advanced Industrial Science and
Technologies, Tsukuba, Ibaraki, Japan, K. Tasai, Y. Takiguchi, Sony Corporation, Atsugi, Kanagawa, Japan, T. Kikawa, Hitachi, Ltd., Tokyo,
Japan, T. Asatsuma, K. Tamamura, Sony Corporation, Atsugi, Kanagawa, Japan, S. Tanaka, S. Tsuji, Hitachi, Ltd., Tokyo, Japan,
H. Kuwatsuka, T. Hasama and H. Ishikawa, National Institute of Advanced Industrial Science and Technologies, Tsukuba, Ibaraki, Japan

Room temperature continuous-wave (cw) operation at 540 nm was demonstrated with a BeZnCdSe quantum-well laser-diode. Threshold
current density of the narrow stripe, 800 ! m cavity laser was as low as ~1.7 kA/cm®

MC3 16.45-17.00

First Achievement of Deep-UV LED on Si substrate, S. Fujikawa and H. Hirayama, RIKEN, Saitama, Japan

DUV-LED fabricating using silicon substrate is attractive as a low-cost DUV light-source, in near future. However, the realization of the LED on
the Si substrate which is shorter than 300nm is not reported till now. we demonstrated 280nm-band InAlGaN QW DUV LEDs on Si(111)
substrates.

MC4 17.00 -17.15

Green Region Stimulated Emission in Optically Pumped InGaN/GaN MQW Nanocolumn Arrays of Triangular Lattice, R. Araki,
K. Kishino, S. Ishizawa, K. Yamano, K. Nagashima and A. Kikuchi, Sophia University, Tokyo, Japan

520-565 nm wavelength stimulated emissions for triangular-lattice InGaN-based nanocolumn arrays were successfully obtained under room
temperature optical excitation. Periodic structure of the nanocolumns contributed to the green light lasing action on two-dimensional distributed
feedback scheme.

MC5 17.15-17.30

Marked Efficiency Enhancement of 250 nm-Band AlGaN Deep-UV LEDs using Multiquantum-Barrier, Y. Tsukada, H. Hirayama,
M. Akiba, N. Maeda and N. Kamata, RIKEN, Saitama, Japan

Multiquantum barrier (MQB) is quite useful for suppressing electron-leakage toward p-side layers in an AlGaN-based deep-ultraviolet (DUV)
light-emitting diodes (LED). We achieved further enhancement of external quantum efficiency of 250 nm-band AlGaN DUV-LED by introducing
modulated MQB.



MC6 17.30-17.45

Efficiency Limitations of Green InGaN LEDs and Laser Diodes, B. G. Crutchley, I. P. Marko, A. R. Adams and S. J. Sweeney, University of
Surrey, Guildford, Surrey, UK

The efficiency of InGaN/GaN blue-green emitters is experimentally investigated. The results provide initial evidence for an inter conduction-
band Auger resonance, increasing droop in InGaN LEDs and causing the low radiative efficiency of green laser diodes.
MC7 17.45-18.00

Catastrophic-Optical-Damage-Free InGaN Laser Diodes with Epitaxially-Formed Window Structure, M. Kawaguchi, H. Kasugai,
K. Samoniji, H. Hagino, K. Orita, K. Yamanaka, M. Yuri and S. Takigawa, Panasonic Corporation, Kyoto, Japan

High power over 2W free from catastrophic-optical-damage is achieved in InGaN-based lasers with epitaxially-formed window structure.
Epitaxial growth over a recess reduces the In composition which eliminates the undesired optical absorption at the light-emitting facet.

20.00 — 22.00 RUMP SESSION I

"Nanoscale lasers: How small can we go and why bother?"
Organizer: Shun Lien Chuang, University of lllinois at Urbana-Champaign, Urbana, IL, USA

Toshihiko Baba, Yokohama National University, Japan: "Why nanolasers must be so small?"
Kent Choquette, University of lllinois at Urbana-Champaign, USA: "Nano-laser diodes: not too big and not too small”
Ming Wu, University of California - Berkeley, USA: TBD
Connie J. Chang-Hasnain, University of California - Berkeley, USA:
"As-grown nanopillar laser on silicon and substrate using low-temperature MOCVD"
Yong-Hee Lee, KAIST, Korea: "Evolution of micro/nanolaser”
Shun Lien Chuang, University of lllinois at Urbana-Champaign, USA:” Metal-cavity micro/nanolasers: Why metal?”

Tuesday, 28 September 2010

08.30 - 10.00
Session TuUA: QDI
Session Co-Chairs: Johann P. Reithmaier, University of Kassel, Kassel, Germany

Ivan H. White, University of Cambridge, UK

TuA1 08.30 - 09.00 (Invited)

Electrically Driven Quantum Dot Micropillar Single Photon Sources, S. Reitzenstein, T. Heindel, C. Schneider, M. Lermer, S. Hoefling,
L. Worschech, and A. Forchel, UniversitSt WYrzburg, WYrzburg, Germany

We report on high efficient electrically pumped quantum dot-micropillar single photon sources. The triggered sources show record high
efficiency of 34% and single photon emission rates of up to 47 MHz under pulsed electrical excitation.
TuA2 09.00 - 09.15

Room-Temperature Nonclassical Light Generation in a Microcavity-Single-Quamtum-Dot System, A. Carmele, A. Knorr, Technical
University Berlin, Berlin, Germany, W. W. Chow, Sandia National Laboratories, Albuquerque, NM, USA, and M. Richter, University of
California - Irvine, Irvine, CA, USA

A new class of light sources with noise below laser fundamental limit is explored using a single semiconductor quantum dot strongly coupled
to a microcavity field and an LO phonon bath.
TuA3 09.15-09.30

Dot State Distribution, Gain and Threshold in 700nm Band InP/AlGalnP Quantum Dot Lasers, M. Al-Ghamdi, P. M. Smowton, P. Blood,
Cardiff University, Cardiff, Wales, UK, and A. B. Krysa, Univesity of Sheffield, Sheffield, UK

We investigate the affect of growth and wafer design improvements, such as growth temperature, on the dot size distribution and dot density.
This results in a threshold current density as low as 150Acm™ for 2mm long laser device with uncoated facet at 300K.
TuA4 09.30 - 09.45

Wavelength Tunability of Highly Stacked Quantum Dot Laser Fabricated by a Strain Compensation Technique, K. Akahane,
N. Yamamoto and T. Kawanishi, National Institute of Information and Communications Technology, Tokyo, Japan

We fabricated laser diodes containing highly stacked InAs quantum dots using the strain compensation technique, which showed laser
emissions from 1.47 to 1.7 ! m above the threshold current in pulsed mode.



TuA5 09.45-10.00

Many Body Effects in Quantum Dot Laser Structures, I. O'Driscoll, M. Hutchings, P. M. Smowton and P. Blood, Cardiff University, Cardiff,
Wales, UK

Combining measurements of gain spectra in InAs dots and calculations of state filling in the inhomogeneous distribution, the gain peak shifts
due to many body interactions alone are up to 14 meV under lasing conditions

10.00 - 10.30 COFFEE BREAK
10.30 - 12.30
Session TuB:  MID-INFRARED LASERS
Session Co-Chairs: Douglas C. Hall, University of Notre Dame, Notre Dame, IN, USA
Alfred R. Adams, University of Surrey, Guildford, UK

TuB1 10.30 -10.45

Temperature Sensitivity of Mid-Infrared Type Il “W” Interband Cascade Lasers(ICL)Emitting at 4.1um at Room Temperature,
B. A. Ikyo, I. P. Marko, A. R. Adams, S. J. Sweeney,University of Surrey, Guildford, Surrey, UK, C. L. Canedy, |. Vurgaftman, C. Kim, M. Kim,
W. W. Bewley and J. R. Meyer, US Naval Research Laboratory, Washington, DC, USA

The thermal properties of 5-stage @OInterband-Cascade Lasers emitting at 4.1! m at RT are investigated. It is shown that inter-valence band
absorption coupled with non-radiative recombination govern their maximum operating temperature.
TuB2 10.45-11.00

Measurement of Internal Quantum Efficiency and Temperature Dependence of Gain and Loss in Interband Cascade Lasers Near
Room-Temperature, A. Chryssis, G. Ryu and M. Dagenais, University of Maryland, College Park, MD, USA

The internal loss coefficient of high performance interband cascade lasers shows no temperature dependence from 240 to 300 K. A loss
coefficient of 7 cm™ and an internal quantum efficiency per stage of 80 % were measured.
TuB3 11.00 -11.30 (Invited)

GaSb-Based Laser Diodes Operating Within the Spectra Range of 2-3.5 pm, G. L. Belenky, L. Shterengas and G. Kipshidze, State
University of New York at Stony Brook, Stony Brook, NY, USA

Latest developments in design and performance of type | GaSb based laser will be discussed.

TuB4 11.30-11.45

Large-Aperture Single-Mode GaSb-Based BTJ-VCSELs at 2.62 pm, S. Arafin, A. Bachmann, K. Vizbaras and M.-C. Amann, Technical
University of Munich, Garching, Germany

We report on large aperture (DBTJ = 9 | m) GaSb-based BTJ VCSELs at 2.62 ! m which show single-mode operation (SMSR > 30 dB) over
the entire operating range. Devices are electrically-pumped and operate in continuous-wave mode.
TuB5 11.45-12.00

Broadband Quantum Cascade Lasers - From White Light Sources to Ttunable Broadband Single Mode Sources, A. Hugi, Swiss
Federal Institute of Technology Zurich, Zurich, Switzerland, S. Blaser, Alpes Lasers AL, Neuch%el, Switzerland, M. Beck, R. Terazzi and
J. Faist, Swiss Federal Institute of Technology Zurich, Zurich, Switzerland

We present the latest advances of broadband quantum cascade lasers in the mid-IR range suitable for sensing applications. This ranges from
external-cavity QCLs to the replacement of the glowbar in FTIRs by free running QCLs.
TuB6 12.00 -12.15

External Cavity Spectral Beam Combining of 4.6 ym Emitting Quantum Cascade Laser Arrays, R. Ostendorf, R. Aidam, W. Bronner,
F. Fuchs, R. Loesch, Q. Yang, J. Wagner, Fraunhofer-Institut, Freiburg, Germany, E. Romasew, M. Raab and H. D. Tholl, Diehl Bgt Defence,
T berlingen, Germany

We demonstrate power scaling for 4.5-5 I m emitting QC lasers via spectral beam combining of up to 8 individual lasers, employing an
external cavity setup with a diffraction grating for wavelength selective optical feedback.
TuB7 12.15-12.30

Directional Single Mode QCL Emission Using Metal Grating Second Order Coupler at Room Temperature, G. Maisons, M. Carras,
M. Garcia, B. Simozrag, X. Marcadet , Alcatel Thales Ill-V Lab, Palaiseau, France

Low beam divergence (2.1j*4i) substrate emission from a quantum cascade laser is demonstrated with top metal grating at room temperature.
An index coupled, distributed feedback laser with a SMSR of 30dB is coupled to a monolithic extraction area.

12.30 - 14.00 LUNCH BREAK



14.00 - 15.30

Session TuC: PHOTONIC INTEGRATION
Session Co-Chairs: Richard V. Penty, University of Cambridge, Cambridge, UK
Shinji Tsuji, Hitachi, Ltd., Kokubunji-shi, Tokyo, Japan

TuC1 14.00 - 14.30 (Invited)

Current View of Large Scale Photonic Integrated Circuits on Indium Phosphide, V. Lal, P. Evans, S. Corzine, M. Kato, M. Fisher,
J. Gheorma, V. G. Dominic, P. Samra, A. Nilsson, J. Rahn, A. G. Dentai, P. V. Studenkov, M. Missey, D. Lambert, R. Muthiah,
R. A. Salvatore, S. Murthy, E. M. Strzelecka, J. Pleumeekers, A. Chen, R. P. Schneider, R. Nagarajan, M. Ziari, J. Stewart, C. H. Joyner,
F. A. Kish and D. F. Welch, Infinera, Sunnyvale, CA, USA

We report on the current state of large-scale and high functionality photonic integrated circuits on the InP platform for transmitters, receivers,
and other device applications.
TuC2 14.30 - 14.45

Low-voltage Operation of 100-Gbit/'s EADFB Laser Array Module, S. Kanazawa, T. Fujisawa, A. Ohki, H. Ishii, N. Nunoya, Y. Kawaguchi,
N. Fujiwara, K. Takahata, R. lga, F. Kano and H. Oohashi, NTT Corporation, Atsugi, Kanagawa, Japan

We developed a 4" 25.8-Gbit/s EADFB laser array module for use as a 100-Gbit/s Ethernet transceiver. We demonstrated error-free
transmission over a 10-km single-mode fiber at 100-Gbit/s with a modulation voltage of 1 V.
TuC3 14.45-15.00

High-power output monolithically integrated tunable DFB-LD array and Mach-Zehnder modulator with 2-channel SOA, R. Sato,
S. Matsuo, H. Ishii, T. Sato, K. Kasaya, A. Ohki, Y. Shibata and H. Oohashi, NTT Corporation, Atsugi, Kanagawa, Japan

A monolithically integrated tunable transmitter consisting of a tunable DFB laser array and a Mach-Zehnder modulator with a 2-channel SOA is
demonstrated. The total output power is twice that of the conventional configuration.
TuC4 15.00 - 15.15

Integrated AlGaAs Quantum-Well Ridge-Structure Two-Wavelength DBR Laser for THz Wave Generation, M. Uemukai, H. Ishida, A. Ito,
T. Suhara, Osaka University, Osaka, Japan, H. Kitajima, A. Watanabe and H. Kan, Hamamatsu Photonics K.K., Hamamatsu, Shizuoka, Japan

An integrated two-wavelength DBR laser consisting of two DBR lasers and a Y-branch waveguide amplifier was designed and fabricated.
Laser performances of same output level of ~10 mW and side-mode suppression ratio of 30 dB, suitable for THz wave generation by
photomixing, were obtained.

TuC5 15.15-15.30

Uncooled 25-Gb/s 2-km Transmission of a 1.3-uym Surface-emitting Laser, K. Adachi, K. Shinoda, T. Kitatani, Y. Matsuoka, T. Sugawara
and S. Tsuji, Hitachi, Ltd., Kokubuniji, Tokyo, Japan

Uncooled 25-Gb/s transmission of a 1.3-! m surface-emitting laser is demonstrated. A fabricated laser, which consists of an InGaAlAs-MQW
DFB active stripe and surface-mountable structure, exhibited clear 25-Gb/s eye openings after 2-km SMF transmission up to 85;C.

POSTER SESSION TO BE HELD IN SUZYAKU

15.30 - 17.45

Session P: POSTER SESSION
Session Chair: Joseph H. Abeles, Sarnoff Corporation, Princeton, NJ, USA

P1 Reverse Ground-State Excited-State Emission Transition Dynamics in Two-Section Quantum Dot Semiconductor Lasers:
Simultaneous Two-State Mode-Locking and State-Switching via a Resistor Self-Electro-Optic Effect Device (SEED), S. Breuer,
Technical University Darmstadt, Darmstadt, Germany, M. Rossetti, Politecnico di Torino, Torino, ltaly, W. ElsS§er, L. Drzewietzki, Technical
University Darmstadt, Darmstadt, Germany, P. Bardella, I. Montrosset, Politecnico di Torino, Torino, Italy and M. Hopkinson, University of
Sheffield, Sheffield, South Yorkshire, UK

Reverse emission-state transition and simultaneous two-state mode-locking in a two-section quantum dot semiconductor laser is
demonstrated. By exploiting a resistor Self-Electro-optic Effect Device (SEED) configuration novel state-switched mode-locking and full
emission state control is realized.

P2 Carrier Injection-Level Dependence of Lateral Ambipolar Diffusion in S-K Quantum-Dot Lasers, P. M. Smowton, D. Naidu and
H. D. Summers, Cardiff University, Cardiff, Wales, UK

A strong variation in the lateral ambipolar diffusion length (Ld) with injection-level in quantum-dot lasers results in two regimes of low Ld. Only
one of these should be used for efficient laser operation



P3 Towards 1.55 ym GaAs Based Lasers Using Quantum Dot Bilayers, M. Abdul Majid, R. A. Hogg and D. Childs, University of
Sheffield, Sheffield, UK

Quantum Dot bilayers allow high quality lasers to be realised on GaAs substrates beyond 1300nm. InGaAs capping to the top layer of QDs in
the bilayer results in positive net modal gain beyond 1500nm.

P4 1270 nm Quantum Dot Based Semiconductor Disk Lasers, M. Butkus, University of Dundee, Dundee, Scotland, UK,
J. Rautiainen, O. G. Okhotnikov, Tampere University of Technology, Tampere, Finland, S. S. Mikhrin, I. L. Krestnikov, Innolume GmbH,
Dortmund, Germany and E. U. Rafailov, University of Dundee, Dundee, Scotland, UK

Continuous wave optically pumped semiconductor disk lasers based on Stranski-Krastanow grown quantum dots reach 1270nm for first time
with the output power up to 1.6 W. Samples with different numbers of QD layers are compared.

P5 Doping Effect on Two-State Lasing in 1.3um InAs/GaAs Quantum Dot Lasers, R. Wang, S. F. Yoon, H. X. Zhao, C. Z. Tong,
C. Y. Liu and Q. Cao, Nanyang Technological University, Singapore

We have explained the two-state lasing in QD lasers with different doping density by the laser modal gain behavior, and shown that the laser
with relatively light doping density can largely suppress the exited-state lasing.

P6é Thermal behavior of 1.55 ym (100) InAs/InP-Based Quantum Dot Lasers, S. A. Sayid, |. P. Marko, A. R. Adams, S. J. Sweeney,
University of Surrey, Guildford, Surrey, UK, P. J. Barrios and P. J. Poole, National Research Council, Ottawa, ON, Canada

Unlike InAs/GaAs quantum dot lasers, in 1.55! m InAs/InP devices, non-radiative recombination dominates device behavior from very low
temperature (~40K) and accounts for ~94% of Jth at room temperature with a To of ~72K from 220K-290K.

P7 Two State Lasing in InAs/GaAs Dots; The Role of the Bimodal Size Distribution, I. O'Driscoll, P. M. Smowton and P. Blood,
Cardiff University, Cardiff, Wales, UK

Two state lasing is observed over a wide temperature range and is shown to result from, and be a suitable test for a non-thermal distribution of
carriers between different sub-sets of a bimodal size distribution

P8 Wavelength Tuning In Quantum Dot Semiconductor Disc Lasers, M. Butkus, University of Dundee, Dundee, Scotland, UK,
C. Hamilton, Solus Technolgies Ltd, Glasgow, UK, G. Malcolm, M-Squared Lasers Ltd, Glasgow, UK, I. L. Krestnikov, D. A. Livshits, Innolume
GmbH, Dortmund, Germany and E. U. Rafailov, University of Dundee, Dundee, Scotland, UK

Wavelength tuning results are reported for two quantum dot based semiconductor disk lasers. Broad tuneability of 50nm and 35nm is
observed around emission wavelengths of 1040nm and 1260nm with hundreds of mWs output powers.

P9 1.3-ym Quantum-Dot Optical Preamplifier with Narrow Bandwidth, T. Amano, National Institute of Advanced Industrial Science
and Technology, Tsukuba, Ibaraki, Japan, M. Suwa, Tokyo University of Science, Noda, Japan, A. J. Mohammed, National Institute of
Advanced Industrial Science and Technology, Tsukuba, Japan, Y. Miyamoto, Tokyo University of Science, Noda, Japan, T. Sugaya,
K. Komori, M. Mori, National Institute of Advanced Industrial Science and Technology, Tsukuba, Ibaraki, Japan and Y. Takeneshi, Tokyo
University of Science, Noda, Japan

We reported the characteristics of QD SOA and confirm the narrow bandwidth of 30 nm at 1.3 ! m due to the discrete energy states. At a
shorter wavelength of 1260 nm, the optical power was decreased by 10 nW at 60 mA.

P10 Modulation Bandwidth Enhancement of VCSELs with Lateral Optical Feedback of Slow Light, H. Dalir and F. Koyama, Tokyo
Institute of Technology, Yokohama, Kanagawa, Japan

We propose a lateral-optical-feedback VCSEL for high-speed direct modulation beyond the limit of relaxation oscillation frequency. The
modeling predicts that the modulation bandwidth can be increased by 50%.

P11 Interference Effects on the Frequency Response of Injection-Locked VCSELs, X. Wang, B. Faraji, University of British
Columbia, Vancouver, Canada, W. Hofmann, Technical University Berlin, Berlin, Germany, M.-C. Amann, Technical University of Munich,
Garching, Germany and L. Chrostowski, University of British Columbia, Vancouver, BC, Canada

We show that the interference between the slave laser output and the injected light that is reflected from the VCSEL facet can significantly
improve the modulation frequency response of injection-locked VCSELSs, both experimentally and numerically.

P12 Trade-offs in the Realization of Electrically Pumped Vertical External Cavity Surface Emitting Lasers, D. Childs, J. Orchard,
D. Williams, L. C. Lin, B. J. Stevens, J. S. Roberts and R. A. Hogg, University of Sheffield, Sheffield, UK

External cavity surface emitting lasers are becoming widespread due to the possibility of power scaling and high beam qualities. However,
optical pumping currently limits application to high price systems. We report on the design and realisation of electrically pumped devices to
reduce cost and complexity

P13 Polarization-Resolved Nonlinear Dynamics Induced by Orthogonal Optical Injection in 1550 nm-Vertical-Cavity Surface-
Emitting Lasers, P. Perez, A. Quirce, L. Pesquera and A. Valle, Universidad de Cantabria, Santander, Spain

We report a first experimental study of the polarization-resolved nonlinear dynamics of a 1550nm single-mode VCSEL when subject to
orthogonal optical injection. Periodic, period doubling and chaotic dynamics are observed for both polarizations.

P14 Design Rules for High Wall-Plug Efficiency Quantum Cascade Lasers, E. Ouerghemmi, V. TrinitZ and J. Nagle, Thales
Research and Technology, Palaiseau, lle de France, France,

An excellent agreement is achieved between calculated and experimental performances for published designs. By optimization of gain
saturation in the structure, wall plug efficiency can be increased by more than 50%.



P15 Short Injector Interband Cascade Lasers in the 3.3-3.6um Spectral Range, A. Bauer, M. Dallner, University of WYrzburg,
W¥rzburg, Germany, L. Naehle, M. von Edlinger, M. O. Fischer, J. Koeth, nanoplus Nanosytems and Technologies GmbH, Gerbrunn,
Germany, M. Kamp, S. Hoefling, L. Worschech and A. Forchel, UniversitSt WYrzburg, WYrzburg, Germany

Interband cascade lasers utilizing a shortened injector design with In-free AISb barriers are presented. 14-cascaded devices exhibit
significantly increased optical mode intensity in the active region and TO values of 58K. Maximum pulsed operation temperatures of 346K are
obtained.

P16 Physical Properties of Short Wavelength 2.6um InAs/AlSb-Based Quantum Cascade Lasers, |. P. Marko, A. Aldukhayel,
A. R. Adams, S. J. Sweeney, University of Surrey, Guildford, Surrey, UK, R. Teissier, A. N. Baranov, University of Montpellier 2, Montpellier,
France and S. Tomic, Science and Technology Facilities Council- Daresbury, Warrington, UK

We used high hydrostatic pressure techniques to understand the deteriorating temperature performance with decreasing wavelength of short
wavelength quantum cascade lasers. Influence of inter-valley scattering and distribution of the electron wave functions will be discussed.

P17 Development of AlGaN-Based Deep-UV LEDs using High-Quality AIN on Sapphire, H. Hirayama, Y. Tsukada, M. Akiba, RIKEN,
Wako, Saitama, Japan and N. Kamata, Saitama University, Saitama, Japan

We demonstrated 222-351 nm AlGaN-based deep-ultraviolet (DUV) light-emitting diodes (LEDs) fabricated on low threading dislocation
density (TDD) AIN buffer on sapphire. High output-power at around 20 mW was achieved under CW operation for DUV LEDs on multilayer
(ML) AIN buffer fabricating by NH3 pulsed-flow technique.

P18 Observation of Laser Action from Gallium Nitride Nanorods Under Optical Pumping, M.-H. Lo, National Chiao Tung University,
Hsinchu, Taiwan, Y.-J. Cheng, Academia Sinica, Taipei, Taiwan, Y.-N. He, H.-C. Kuo, T.-C. Lu and S.-C. Wang, National Chiao Tung
University, Hsinchu, Taiwan, R.O.C.

We report the observation of laser action from GaN nanopillars by optical pumping under room temperature. The lasing action occurs at
threshold pumping power density of about 122 W/cm? with an emission peak at 363 nm and a linewidth of about 0.38 nm.

P19 Impact of Nonpolar Plane for Deep Ultraviolet Laser Diodes Based on AlGaN/AIN Quantum Wells, K. Kojima, Kyoto University,
Kyoto, Japan

Band structures and optical gain of nonpolar AIGaN/AIN quantum wells were investigated. It was found that nonpolar quantum wells drastically
improved optical gain and anisotropy compared to those of c-plane quantum wells.

P20 Dicke superradiance in GaN Quantum Wells, D. Boiko, Centre Suisse d&lectronique et de Microtechnique, Neuchatel,
Switzerland, P. Vasil'ev, PN Lebedev Physical Institute, Moscow, Russia

We numerically modeled the spatio-temporal dynamics of Dicke superradiance in GaN/InGaN heterostructure quantum wells in a ridge
waveguide cavity. Model predictions envisage ultrashort pulses of intensities superior to what can be obtained in mode-locked lasers.

P21 Experimental Demonstration of Enhanced Slow and Fast Light by Forced Coherent Population Oscillations in a SOA,
P. Berger, Jt e Bourderionnet, Thales Research and Technology, Palaiseau, lle de France, France Guilhem de Vaicourt, Romain Brenot, Alcatel
Thales III-V Lab, Marcoussis, France, Fabien Bretenaker, Laboratoire AimZ Cotton, Orsay, France, Mehdi Alouini, Institut de Physique de Rennes,
Rennes, France and Danid Dolfi, Thales Research and Technology, Palaiseau, lle de France, France

We experimentally demonstrate enhanced slow and fast light at GHz frequencies by forced coherent population oscillations (CPOs) in a SOA.
This opens the possibility to conceive a controllable RF phase shifter based on this set-up.

P22 Experimental Demonstration of SOAs Optical Bandwidth Widening Based on Selective Filtering, P. Morel, f cole Nationale
d'Ingenieurs de Brest, Brest, France, P. Chanclou, France Telecom R & D, Lannion, France, R. Brenot, Alcatel Thales Ill-V Lab, Marcoussis,
France, T. Motaweh, M. Guegan and A. Sharaiha, f cole Nationale d'Ingenieurs de Brest, Brest, France

We present experimental results showing the ability of using a spectrally selective reflectivity to widen SOAs optical bandwidth. Results show
a sufficient widening over 160 nm extending the amplification from 5 to 8 CWDM channels.

P23 Lasing Properties of Monolithically Integrated Ga(NAsP)/(BGa)P QW Lasers on a Silicon Substrate Grown by MOVPE,
N. Hossain, S. R. Jin, S. J. Sweeney, University of Surrey, Guildford, Surrey, UK, S. Liebich, P. Ludewig, M. Zimprich, Philipps University,
Marburg, Germany, B. Kunert, NAsP 1lI/V GmbH, Marburg, Germany, K. Volz and W. Stolz, Philipps University, Marburg, Germany

Lasing operation up to 120K is reported for direct band-gap GaNAsP grown monolithically on a silicon substrate. J;,=0.81kAcm™ is measured
at 80K with a T, of 97K from 40-120K for a HR coated device.

P24 Bismide-Alloys for Higher Efficiency Infrared Semiconductor Lasers, S. J. Sweeney, University of Surrey, Guildford, Surrey,
UK

The incorporation of Bismuth in IlI-V alloys, such as GaAsBi/GaAs provides a preferential semiconductor band structure to suppress non-
radiative recombination and optical losses, improving the efficiency and temperature stability of infrared semiconductor lasers.

P25 Mode Locking and Bandwidth Enhancement in Single Section Ridge Laser with Two Spatial Modes., A. Enard, P. Resneau,
M. Calligaro, O. Parillaud, M. Krakowski, Alcatel Thales IlI-V Lab, Palaiseau, France, M. Vallone, P. Bardella and I. Montrosset, Politecnico di
Torino, Torino, ltaly

With a single section ridge multi-quantum well laser diode having two spatial modes, we demonstrate mode locking and modulation bandwidth
enhancement at 1580nm.

P26 Novel Theory and Experiments on Dynamics of Polarised Optical Injection in Long-Wavelength VCSELs, R. Al-Seyab,
K. Schires, N. Khan, A. Hurtado, I. D. Henning and M. J. Adams, University of Essex, Colchester, Essex, UK



We show new theoretical results from combining the largest Lyapunov exponent with the spin flip model, including noise, to produce a
description of VCSELSs subject to polarised optical injection and demonstrate excellent agreement with experiment.

P27 High Spectral Quality Defect-Coupled 1550nm Micro-Disc Lasers, X. Cai, University of Bristol, Bristol, UK, G. Mezosi, University
of Glasgow, Glasgow, Scotland, UK, Z. Wang, University of Electronic Science and Technology of China, Chendu, China, Y. Shu, University of
Bristol, Bristol, UK, M. Sorel, University of Glasgow, Glasgow, Scotland, UK, J. Zhu, N. Chi, Fudan University, Shanghai, China and S. Yu,
University of Bristol, Bristol, UK

We demonstrate electrically-pumped room-temperature continuous-wave lasing in InP-based microdisks lasers with threshold current of 5SmA.
A defect on the disc circumference is used to extract the light and to achieve high quality single mode operation.

P28 Mode Coupling and Directional Emission in Mirocylinder Lasers, Y.-Z. Huang, S.-J. Wang, Y.-D. Yang, J.-D. Lin, K.-J. Che,
J.-L. Xiao and Y. Du, Chinese Academy of Sciences, Beijing, China

CW Electrically injected AlGalnAs/InP microcylinder lasers are realized with 10 micrometer radius and a 2-micrometer- wide output waveguide
at room temperature. High output efficiency is predicted for coupled microcylinders with an output waveguide by 2D FDTD simulation.

P29 40 Gb/s AlGalnAs Electroabsorption Modulated Laser Module with Novel Packaging Design, C. Sun, B. Xiong, J. Xu, H. Yuan
and Y. Luo, Tsinghua University, Beijing, China

A 40 Gb/s AlGalnAs electroabsorption modulated laser (EML) module with optimized performance is reported. A novel modulation signal
feeding line is adopted for module packaging, and dynamic extinction ratio over 8.2 dB is demonstrated at 43 Gb/s modulation.

P30 Low Hysteresis Threshold Current (39mA) Demonstration Using Active Multi-Mode Interferometer Bi-Stable Laser Diodes,
H. Jiang, H. A. Bastawrous, T. Hagio, Kyushu University, Kasuga, Fukuoka, Japan, S. Matsuo, NTT Corporation, Atsugi, Kanagawa, Japan
and K. Hamamoto, Kyushu University, Kasuga, Fukuoka, Japan

Low hysteresis threshold current (39mA) was demonstrated using active multi-mode interferometer bi-stable laser diodes. Higher cross-gain
saturation with significant reduction of saturable absorber region resulted in low threshold with maintaining wide hysteresis.

P31 Phase Conjugate Wave Generation Based on Self-Pumped Four-Wave Mixing in a Broad-Area Laser Diode, K. Hara,
M. Inoue, D. Miyazaki and T. Mukai, Osaka City University, Osaka, Japan

We demonstrate the light output decrease resulting from the destructive interference between generated phase conjugate wave and the
incident wave reflected from an external mirror in self-pumped, angled feedback configuration using a broad-area laser diode.

P32 Full Characterization of a Semiconductor Laser Beam by Simultaneous Capture of the Near- and Far-Field, C. E. Borgentun,
J. Bengtsson and A. Larsson, Chalmers University of Technology, GSteborg, Sweden

We present a new measurement technique for fully characterizing a semiconductor laser beam. The reflections from both surfaces of a plano-
convex lens are used to simultaneously capture the near- and far-field. The optical phase is then retrieved using the Gerchberg-Saxton
algorithm with improved numerical operations.

P33 Quarter-Lambda-Shifted Photonic Crystal Lasers, M. Schubert, S. Ek, T. Suhr, E. Semenova, J. M. Hvam, and K. Yvind,
Technical University of Denmark, Lyngby, Denmark

A new design for photonic crystal lasers is proposed and realised. It allows an intuitive design for ultralow mode volume and high Q cavities
which can be realized in a connected membrane structure.

P34 First-Principles Study of Light Emission from Germanium Quantum-Well, Y. Suwa, Hitachi, Ltd., Hatoyama, Saitama, Japan,
and S.-I. Saito, Hitachi, Ltd., Kokubunji, Tokyo, Japan

The local minimum of the lowest conduction band of germanium at Gamma-point enables an efficient direct transition if carrier density is high
enough. A two dimensional tensile strain enhances light emission from Ge(111) film well.

P35 The Antiguiding Parameter in Mid-Infrared Optically Pumped Semiconductor Lasers, A. P. Ongstad, US Air Force Research
Laboratory, Albuguerque, NM, USA, G. C. Dente, GCD Associates, Albuguerque, NM, USA, M. L. Tilton, Boeing Company, Albuquerque, NM,
USA, R. Kaspi, US Air Force Research Laboratory, Albuguerque, NM, USA and J. R. Chavez, Boeing Company, Albuquerque, NM, USA

We employ the Hakki-Paoli method to measure the antiguiding parameter in three optically pumped mid-IR semiconductor lasers. Our devices
include two W quantum well lasers and one double heterostructure (DH) laser. The antiguiding factors were < 1 and approx. 8 for the W & DH.

20.00 — 22.00 RUMP SESSION II
"Green Gap - Is it closing time?"
Organizer: Atsushi A. Yamaguchi, Kanazawa Institute of Technology, Tokyo, Japan

Yoshio Honda, Nagoya University, Nagoya, Japan

Yoichi Kawakami, Kyoto University, Kyoto, Japan

Kazunobu Kojima, Kyoto University, Kyoto, Japan

Shigetaka Tomiya, Sony Corporation, Kanagawa, Japan (under negotiation)

Chuna-En Zah, Corning Incorporated, Cornina, USA and Akira Okada. Corning International K.K.. Tokvo. Japan




Wednesday, 29 September 2010

08.30 -10.00
Session WA: LASERS ON SILICON
Session Chairs: Shigehisa Arai, Tokyo Institute of Technology, Tokyo, Japan
Constance J. Chang-Hasnain, University of California - Berkeley, Berkeley, CA, USA

WA1 8.30-9.00 (Invited)
Semiconductor Lasers on Silicon, J. E. Bowers, University of California - Santa Barbara, Santa Barbara, CA, USA

A number of important breakthroughs in the past decade have focused attention on Si as a photonic platform. We review here recent progress
in this field, focusing on efforts to make lasers on or in silicon and on silicon photonic integrated circuits. The impact active silicon photonic
integrated circuits could have on telecommunications and on silicon electronics is reviewed.

WA2 9.00-9.15

First Lasing Operation of Injection Type Membrane GalnAsP DFB Laser With Lateral Current Injection BH Structure, T. Okumura,
T. Koguchi, H. Ito, N. Nishiyama and S. Arai, Tokyo Institute of Technology, Meguro-ku, Tokyo, Japan

An injection type semiconductor membrane DFB laser with low index polymer cladding layers were demonstrated by lateral current injection
structure. Room temperature, pulsed lasing operation was realized for the stripe width of 3.2 ! m and the cavity length of 420 ! m for the first
time.

WA3 9.15-9.30

Integrated Broadband Hybrid Silicon DFB Laser Array using Quantum Well Intermixing, S. Jain, University of California - Santa Barbara,
Santa Barbara, CA, USA, M. N. Sysak, Intel Corporation, Santa Clara, CA, USA, G. Kurczveil and J. E. Bowers, University of California -
Santa Barbara, Santa Barbara, CA, USA

We present a quantum well intermixed hybrid silicon DFB laser array with gain-bandwidth >90nm. CW laser maximum output power is
4 mW/laser at 20j C with maximum operating temperature of 60;C
WA4 9.30 -9.45

A Fully Integrated Hybrid Silicon AWG Based Multiwavelength Laser, G. Kurczveil, M. Heck, J. D. Peters, J. M. Garcia and J. E. Bowers,
University of California - Santa Barbara, Santa Barbara, CA, USA

For the first time, a fully integrated hybrid silicon AWG based multiwavelength laser on SOl is presented. Four-channel operation with 360
GHz spacing and 25-35 dB SMSR is shown.
WAS5 9.45-10.00

MOVPE Growth and Characterization of Ga(NAsP) Laser Structures Monolithically Integrated on Si (001) Substrates, S. Liebich,
M. Zimprich, P. Ludewig, A. Beyer, K. Volz, W. Stolz, Philipps University, Marburg, Germany, B. Kunert, NAsP IlI/V Gmbh, Marburg, Germany,
N. Hossain, S. R. Jin and S. J. Sweeney, University of Surrey, Guildford, Surrey, UK

Laser structures containing the dilute nitride material Ga(NAsP) can be grown lattice matched on silicon substrates with high crystal quality
and low defect density. Lasing operation from broad area lasers up to 120K is verified.

10.00 - 10.30 COFFEE BREAK
10.30 - 11.45
Session WB: HIGH POWER SEMICONDUCTOR LASERS
Session Co-Chairs: Mario Dagenais, University of Maryland, College Park, MD, USA
Stephen Sweeney, University of Surrey, Guildford, UK

WwB1 10.30 - 11.00 (Invited)

New Ultrafast High Power kW Class Lasers Open Next Generation Applications, R. Poprawe, A. Gillner and D. Hoffmann, Fraunhofer-
Institut, Aachen, Germany

Ultrashort laser sources with pulse durations in the sub-picosecond regime enable a new domain of precision machining of various materials.
Pulse durations shorter than the electron-phonon coupling time lead to minimum thermal load or even non-thermal ablation processes. Multi-
100W-sub-ps-Laser Applications will be demonstrated.

wB2 11.00 - 11.15

A Penalty-Free Approach to Wavelength Stabilization of High Power Diode Lasers from 900 nm to 1900 nm, P. O. Leisher and
R. Martinsen, nLight Corporation, Vancouver, WA, USA



A penalty-free wavelength locking approach for high power diode lasers is shown to be wavelength agnostic. Results at 885 nm, 976 nm, 1532
nm, and 1863 nm are presented. In each case, the grating provides complete locking without penalty to power or conversion efficiency.
WwB3 11.15-11.30

Broad-Area Lasers with Internal Surface Bragg Gratings for Wavelength Stabilization at 980nm, J. Fricke, F. Bugge, A. Ginolas,
W. John, A. Klehr, M. Matalla, P. Ressel, H. Wenzel and G. Erbert, Ferdinand-Braun-Institut fYr HSchstfrequenztechnik, Berlin, Germany

Results of Broad-area distributed Bragg reflector (DBR) lasers with internal 6th order surface Bragg grating will be presented. More than 15W
optical power with a maximum wavelength shift of less than 3 nm are provided.
wB4 11.30 - 11.45

High power 625-nm AlGalnP laser diode, N. Shimada, A. Ohno, S. Abe, M. Miyashita and T. Yagi, Mitsubishi Electric Corporation, Itami,
Hyogo, Japan

Broad stripe 625-nm AlGalnP laser diode was fabricated and evaluated. Remarkable short wavelength of 624.9 nm was achieved at 25;C
under CW operation. High output power of 220 mW was obtained At 800 mA.

11.45-13.30 LUNCH BREAK
13.30 - 15.30
Session WC: VCSEL PERFORMANCE
Session Co-Chairs: Anders Larsson, Chalmers University of Technology, Goteborg, Sweden
Paul O. Leisher, nLight Corporation, Vancouver, WA, USA

WC1 13.30 - 13.45

Recorded Low Power Dissipation of 0.14 mW/Gbps in 1060 nm VCSELs for "Green" Optical Interconnection, S. Imai, K. Takaki,
H. Shimizu, Y. Kawakita, T. Takagi, K. Hiraiwa, H. Shimizu, N. lwai, N. Tsukiji and A. Kasukawa, Furukawa Electric Co. Ltd, Ichihara, Chiba,
Japan

Extremely low power dissipation of 0.14 mW/Gbps at 10 Gbps operation with as small as 75 mV,., of modulation amplitude has been achieved
in carefully designed InGaAs/GaAs-MQW 1060 nm VCSELs employed double intra-cavity structure.

WC2 13.45-14.00

850 nm VCSEL Operating Error-Free at 40 Gbit/s, P. Westbergh, J. S. Gustavsson, B. KSgel, « . Haglund, A. Larsson, Chalmers University
of Technology, GSteborg, Sweden, A. Mutig, A. Nadtochiy and D. Bimberg, Technical University Berlin, Berlin, Germany

We report on speed enhancement of 850 nm oxide confined VCSELs by photon lifetime reduction and demonstrate a 23 GHz modulation
bandwidth and error-free operation at 40 Gbit/s.

WC3 14.00 - 14.15

1.55 ym High-Speed VCSELs Enabling Error-Free Fiber-Transmission up to 25 Gbit/s, M. Mueller, Technical University of Munich,
Garching, Germany, W. Hofmann, A. Nadtochiy, A. Mutig, Technical University Berlin, Berlin, Germany, G. BShm, Technical University of
Munich, Garching, Germany, M. Ortsiefer, VertiLas GmbH, Garching, Germany, D. Bimberg, Technical University Berlin, Berlin, Germany and
M.-C. Amann, Technical University of Munich, Garching, Germany

We present 1.55-! m short-cavity VCSELs with modulation bandwidths beyond 17 GHz and extremely low parasitics. These devices are the
first long-wavelength VCSELs enabling error-free data-transmission at 25 Gb/s over 4.2 km standard single-mode fiber.

WC4 14.15-14.30

High-speed 980-nm VCSELs for very short reach optical interconnects, A. Mutig, Technical University Berlin, Berlin, Germany, J. A. Lott,
VI Systems GmbH, Berlin, Germany, S. Blokhin, P. Moser, P. Wolf, W. Hofmann, A. Nadtochiy, A. Payusov and D. Bimberg, Technical
University Berlin, Berlin, Germany

We present 980-nm VCSELs with very temperature-insensitive bandwidth and highly stable 25 Gbit/s eye diagrams up to 85;C, confirming the
suitability of our VCSELSs for practical very short reach optical interconnects.

WC5 14.30 - 14.45

Controlled Temperature Dependence of Lasing Wavelength of VCSELs with a Thermally Actuated Cantilever, H. Sano, N. Nakata,
A. Matsutani and F. Koyama, Tokyo Institute of Technology, Yokohama, Japan

We demonstrate the first widely controlled temperature dependence of lasing wavelength of VCSELs using a thermally actuated cantilever.
The temperature dependence of wavelengths is successfully controlled from £0.15nm/K to 0.32nm/K.

WC6 14.45-15.00

15 mW of Continuous Wave Single Transverse Mode Output Power from Planar 960 nm Bottom-Emitting VCSELs with Multiple
Tapered Oxide Layers, J. A. Lott, VI Systems GmbH, Berlin, Germany, N. A. Maleev, Russian Academy of Sciences, Saint Petersburg,
Russia, A. G. Kuzmenkov, Connector Optics LLC, Saint Petersburg, Russia, M. M. Kulagina, Y. M. Zadiranov, Russian Academy of Sciences,
Saint Petersburg, Russia, A. G. Gladyshev, Saint Petersburg Academic University, Saint Petersburg, Russia, A. M. Nadtochiy, Russian
Academy of Sciences, Saint Petersburg, Russia, E. V. Nikitina, Saint Petersburg Academic University, Saint Petersburg, Russia,
N. N. Ledentsov, VI Systems GmbH, Berlin, Germany and V. M. Ustinov, Russian Academy of Sciences, Saint Petersburg, Russia



We report planar vertical cavity surface emitting lasers with record 15 mW of continuous wave single transverse mode output power that
employ spatially displaced multiple aperture and deep oxidation layers in a bottom emitting geometry.

WC7 15.00 - 15.15

Electrically-Pumped VECSELs Suitable for Passive Modelocking: Design, Simulation and Characterization in Continuous Wave,
Y. Barbarin, W. P. Pallmann, M. Hoffmann, I. Dahhan, P. Kreuter, M. Golling, T. SYdmeyer, Swiss Federal Institute of Technology Zurich,
ZYrich, Switzerland, B. Witzigmann, University of Kassel, Kassel, Germany and U. Keller, Swiss Federal Institute of Technology Zurich, Zurich,
Switzerland

An ultrafast electrically-pumped VECSEL design requires adjustments between electrical resistance, optical losses, dispersion and cw output
power. Validating our simulations with homogeneous current injection in large devices, 120 mW cw output power are generated.

wC8 15.15-15.30

Class-A Semiconductor Lasers for the Transport and Generation of Optically Carried RF Analog Signals, F. Bretenaker, Laboratoire
AimZ Cotton, Orsay, France, G. Baili, Thales Research and Technology, Palaiseau, France, M. Alouini, Institut de Physique de Rennes,
Rennes, France, L. Morvan, D. Dolfi, Thales Research and Technology, Palaiseau, France and |. Sagnes, Laboratoire de Photonique et de
Nanostructures, Marcoussis, France

Class-A operation of VECSELs is obtained. Such shot noise limited sources are used for the transport of RF signals and the generation of
radar local oscillators via two-frequency operation.

15.30 - 16.00 COFFEE BREAK
16.00 - 17.45
Session WD: QD
Session Co-Chairs: Peter M. Smowton, Cardiff University, Cardiff, Wales, UK
Luke Lester, University of New Mexico, Albuquerque, NM USA

WD1 16.00 - 16.30 (Invited)

Ultra-short Optical Pulse Generation by InGaAs Quantum-Dot Diode Emitters, I. H. White, M. Xia and R. V. Penty, University of
Cambridge, Cambridge, UK

A selection of recent advances on ultra-short optical pulse generation from InGaAs-based quantum dot devices is presented. Generation is
demonstrated for a wide range of repetition rates, with pulse durations as short as 400 fs, using mode-locking and superradiant emission.

WD2 16.30 - 16.45

New Tapered Quantum-Dot Mode-Locked Laser Diode with High Peak Power, Low Divergence and Good Beam Quality., M. Ruiz,
N. Michel, M. Calligaro, Y. Robert, M. Krakowski, Alcatel Thales Ill-V Lab, Palaiseau, France, D. Nikitichev, M. A. Cataluna, University of
Dundee, Dundee, UK, D. A. Livshits, Innolume GmbH, Dortmund, Germany and E. U. Rafailov, University of Dundee, Dundee, UK

With a fully gain guided quantum-dot tapered laser diode we demonstrate stable low beam divergence, high beam quality together with a
record peak power of 2.6W under passive mode locking.
WD3 16.45-17.00

202nm Continuous Tuning from High-Power External-Cavity InAs/GaAs Quantum-Dot Laser, K. A. Fedorova, M. A. Cataluna, University
of Dundee, Dundee, UK, I. L. Krestnikov, D. A. Livshits, Innolume GmbH, Dortmund, Germany and E. U. Rafailov, University of Dundee,
Dundee, UK

Record broadly tunable high-power external cavity InAs/GaAs quantum-dot diode laser is demonstrated. A maximum output power of 455mwW
and a side-mode suppression ratio >45dB in the central part of the tuning range are achieved.
WD4 17.00-17.15

Effect of Carrier Transport on Modulation Bandwidth of 1.3-uym InAs/GaAs Self-Assembled Quantum-Dot Lasers, M. Ishida, University
of Tokyo, Tokyo, Japan, Y. Tanaka, Fujitsu Laboratories Ltd., Atsugi, Kanagawa, Japan, K. Takada, University of Tokyo, Tokyo, Japan, T.
Yamamoto, H. Song, Fujitsu Laboratories Ltd., Atsugi, Kanagawa, Japan, Y. Nakata, Fujitsu Laboratories Ltd., Kawasaki, Kanagawa, Japan,
M. Yamaguchi, K. Nishi and M. Sugawara, QD Laser Inc.,Kanagawa, Kawasaki, Japan, Y. Arakawa, University of Tokyo, Tokyo, Japan

We newly modeled the modulation bandwidth of 1.3-! m quantum-dot lasers and analyzed experimental results. The carrier transport through
the active layers was found to affect significantly the modulation bandwidth with increasing stacking-number of quantum-dot layers.
WD5 17.15-17.30

Will Quantum Dots Replace Quantum Wells as the Active Media of Choice in Future Semiconductor Lasers?, W. W. Chow, Sandia
National Laboratories, Albuquerque, NM, USA and F. Jahnke, University of Bremen, Bremen, Germany

The lasing capabilities and limitations of quantum dots are assessed using a first-principles theory with a rigorous treatment of relevant
physics and without the free parameters plaguing predictive capabilities in usual gain calculations.



WD6 17.30 - 17.45

1.54 pm InAs/InP P-Type Doped Quantum Dash Based DFB Lasers for Isolator Free Operation, M. Kamel, S. Azouigui, Q. Zou,
A. R. Martinez, Laboratoire de Photonique et de Nanostructures, Marcoussis, France, N. Chimot, A. Accard, F. Lelarge, Alcatel Thales IlI-V
Lab, Marcoussis, France and A. Ramdane, Laboratoire de Photonique et de Nanostructures, Marcoussis, France

The tolerance to optical feedback of p-type doped InAs/InP quantum dash based DFB lasers is investigated. Optimized devices show a record
-18dB onset of coherence collapse compliant with 10Gb/s Ethernet standard for isolator-free operation.

19.00 — 21.00 BANQUET

Thursday, 30 September 2010

08.30 - 10.00

Session THA: PHOTONIC CRYSTAL LASERS

Session Co-Chairs: Jorn M. Hvam, Technical University of Denmark, Kgs. Lyngby, Denmark
Shinji Matsuo, NTT Corporation, Atsugi, Kanagawa, Japan

ThA1 08.30 - 09.00 (Invited)

Photonic-Crystal Surface-Emitting Laser, K. Sakai and S. Noda, Kyoto University, Kyoto, Kyoto, Japan

We overview the recent progress of photonic-crystal surface-emitting lasers, including their novel functionalities: single longitudinal and lateral
mode oscillation, beam pattern control, and on-chip controllability of the beam direction.

ThA2 09.00 - 09.15

Visible Photonic Crystal VCSELs with High Quality Output Beam, A. M. Kasten, H. Cha, University of lllinois, Urbana, IL, USA,
M. K. Hibbs-Brenner, K. Johnson, Vixar, Inc., Plymouth, MN, USA and K. D. Choquette, University of lllinois, Urbana, IL, USA

We report visible photonic crystal single mode VCSELs with constant and controllable far-field beam divergence angle for all injection currents
and temperatures. The beam divergence can be controlled through the etched hole depth.
ThA3 09.15-09.30

GaN-Based Distributed-Feedback Surface-Emitting Laser with Embedded Two-Dimensional Photonic Crystal Fabricated by Mass-
Transport Technique, Y. Nagatomo, S. Kawashima, T. Kawashima, Y. Hori, H. lwase, T. Uchida, A. Numata, K. Hoshino and M. Uchida,
Canon, Inc., Ohta-ku, Tokyo, Japan

We report on GaN-based distributed-feedback surface-emitting lasers on a sapphire substrate. Two-dimensional photonic crystal gratings in
our device were embedded into GaN-based structures by mass-transport phenomena. We have observed room-temperature pulsed lasing at
406.0 nm.

ThA4 09.30 - 09.45

Nano-Slit Photonic Crystal Nanolaser with Mode Localization in Air, S. Kita, S. Hachuda and T. Baba, Yokohama National University,
Yokohama, Kanagawa, Japan

We fabricated and evaluated GalnAsP photonic crystal nanolaser with a 30-nm-wide nano-slit structure. The results ensure strong modal
localization in the nano-slit, which can enhance interaction with gases, liquids, bio-molecules.
ThA5 09.45-10.00

Decimated Photonic Crystal Membrane Defect Cavity Lasers, A. V. Giannopoulos, University of lllinois, Urbana, IL, USA, C. Long, Purdue
University, West Lafayette, IN, USA and K. D. Choquette, University of lllinois, Urbana, IL, USA

We demonstrate decimated photonic crystal defect cavity lasers with improved thermal properties. Reducing the number of holes around the
defect cavity to as few as 2 periods still enables photopumped operation with longer duty cycle.

10.00 - 10.30 COFFEE BREAK
10.30 - 12.00
Session THB: HIGH SPEED DIODE LASERS
Session Co-Chairs: Hiromi Oohashi, NTT Corporation, Atsugi, Kanagawa, Japan

Hans-Peter Reithmaier, Institute of Nano Bstructure Technologies and Analytics, Germany

ThB1 10.30 -11.00 (Invited)

Recent Progress in 1.3-uym Uncooled InGaAlAs Directly Modulated Lasers, T. Fukamachi, K. Adachi, K. Shinoda, S. Tsuji, T. Kitatani,
S. Tanaka and M. Aoki, Hitachi, Ltd., Tokyo, Japan



Recent progress in developing 1.3-! m InGaAlAs-MQW directly modulated lasers is reported. Uncooled 25-Gbps operations over a wide
temperature range were demonstrated. Clear eye opening up to 100 jC was successfully obtained.
ThB2 11.00 -11.15

High Power and Semi-cooled (45°C) operation of 1.55-uym 43-Gbit/s Electro-Absorption Modulator Integrated DFB Laser, S. Sumi,
K. Naoe, S. Yamauchi, S. Hayakawa, T. Hatanaka and H. Sasaki, Opnext Japan, Inc., Yokohama, Kanagawa, Japan

We developed a high power and semi-cooled 1.55-! m 43-Gbit/s EA/DFB laser and 2-km transmission was demonstrated at 45;C with +4.1-
dBm fiber output power, 28% mask margin, and 14.1-dB extinction ratio for the first time.
ThB3 11.15-11.30

Uncooled 40-Gbps Direct Modulation of 1.3-um-Wavelength AlGalnAs Distributed Reflector Lasers with Semi-Insulating Buried-
Heterostructure, T. Yamamoto, A. Uetake, K. Otsubo, M. Matsuda, S. Okumura, S. Tomabechi and M. Ekawa, Fujitsu Laboratories Ltd.,
Atsugi, Kanagawa, Japan

1.3- m-wavelength AlGalnAs distributed reflector lasers were investigated for uncooled high-speed direct modulation. 40-Gbps modulation
under low driving current of 50 mA up to 50;C and 40-Gbps eye opening at 85;C are demonstrated.
ThB4 11.30 -11.45

Large Bandwidth TO-CAN Module with LCP Based Transmission Line as Serial 40 Gb/s 1.3/1.55-pym Light Source, W. Kobayashi,
K. Tsuzuki, T. Tadokoro, T. Fujisawa, N. Fujiwara, T. Yamanaka and F. Kano, NTT Corporation, Atsugi, Kanagawa, Japan

We developed 40-Gb/s 1.3/1.55-! m TO-CAN modules based on an electroabsorption modulator integrated with DFB lasers (EMLs). We
obtained clear eye openings and an electrical to optical 3 dB-down bandwidth of 33 GHz.
ThB5 11.45-12.00

25.8Gbps Direct Modulation of BH AlGalnAs DFB Lasers with p-InP Substrate for Low Driving Current, G. Sakaino, Mitsubishi Electric
Corporation, ltami, Hyogo, Japan

1.3! m-band BH AlGalnAs DFB lasers with p-InP substrate are fabricated for 100GbE (25Gbps x 4 wavelengths). Very high mask margin of
over 30% is achieved at 50;C under 25.8Gbps modulation with low operation current.

12.00 - 13.30 LUNCH BREAK
13.30 - 14.45
Session THC:  NOVEL LASERS STRUCTURES
Session Co-Chairs: Shun Lien Chuang, University of lllinois at Urbana-Champaign, Urbana, IL, USA

Kiichi Hamamoto, Kyushu University, Fukuoka, Japan

ThC1 13.30-13.45

Lasing in a One-Dimensional Plasmonic Crystal, A. Lakhani, M.-K. Kim, E. K. Lau and M. C. Wu, University of California - Berkeley,
Berkeley, CA, USA

We report on the experimental demonstration of laser based on one-dimensional plasmonic crystals. Plasmon radiation has been engineered
to create subwavelength mode-volumes smaller than photonic crystals. The device operates with quasi-CW pumping at 77 Kelvin.
ThC2 13.45-14.00

Exciton-Polariton Laser Diodes, C. Schneider, S. Hoefling, A. Rahimi-Iman, M. Kamp, S. Reitzenstein, L. Worschech, A. Forchel, N. Y. Kim,
W. Nitsche and Y. Yamamoto, University of Wuerzburg, Wuerzburg, Germany

Exciton-polariton laser diodes are realized by integrating four InGaAs quantum wells in high quality doped distributed Bragg reflector
microcavities. The strong coupling regime between excitons and photons is preserved across the threshold of polariton lasing.
ThC3 14.00 - 14.15

Electron-Cooper-pair Operated Long-wavelength Light Emitting Diodes, H. Sasakura, Hokkaido University, Sapporo, Hokkaido, Japan, K.
Tanaka, Hamamatsu Photonics K.K., Hamamatsu, Shizuoka, Japan, J.-H. Huh, Hokkaido University, Sapporo, Hokkaido, Japan,
T. Akazaki, NTT Corporation, Atsugi, Japan, H. Kumano and |. Suemune, Hokkaido University, Sapporo, Hokkaido, Japan |. Suemune,

This paper reports the enhancement of radiative recombination processes in long-wavelength InGaAs/InP light emitting diode with Cooper-pair
injection. Radiative lifetime was drastically reduced below superonducting critical temperature of Nb electrode under the operation with ~100%
internal quantum efficiency.

ThC4 14.15-14.30

Lasing in GaAs,.Bi,/GaAs Thin Film Cavity  with Low-Temperature-Dependent Oscillation Wavelength,
Y. Tominaga, K. Oe and M. Yoshimoto, Kyoto Institute of Technology, Kyoto, Japan

Lasing oscillation from GaAs...Bi/GaAs thin film with Fabry-Perot cavity was performed for the first time by photo-pumping. The lasing
emission peak energy decreased at a constant rate of £0.18 meV/K, which is only 40 % of the temperature coefficient of the GaAs bandgap.
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ThC5 14.30-14.45

Single Facet Teardrop Laser with Matched Bends Design, W. Yuan, C. S. Seibert and D. C. Hall, University of Notre Dame, Notre Dame,
IN, USA

A reflectance of 97% is simulated for a teardrop-shaped reflector of optimized matched bends design. A fabricated 808 nm single facet laser
exhibits a threshold of 43 mA and slope efficiency of 0.465 W/A (the differential quantum efficiency~30%).

15.15-16.15 POST DEADLINE SESSION

END OF PROGRAM



