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Abstract

abstract

Photonic crystal slabs have been subject to research for more than a decade, yet the
existence of bound states in the radiation continuum {BICs} in photonic crystals has been
reported only recently (il. A BIC is formed when the radiation from all possible channels
interferes destructively, causing the overall radiation to vanish. In photonic crystals, BICs
are the result of accidental phase matching between incident, refiected and in-plane ¢

waves at seemingly random wave vectors 12]. While BICs in photonic crystals have been STARTUP

CAN ] ::“_i'

discussed previously using reflection measurements. we reports for the first time in-situ
measurements of the bound states in the continuum in photonic crystal slabs. By
embedding a photodetector into a photonic crystal slab we were able to directly observe

optical BICs. The photonic crystal slabs are processed from a GaAs/AlGaAs quantum wells

heterostructure, providing intersubband absorplion in the mid-inirared wavelength range. JENOPTIK
The generated photocurrent is collected via doped contact layers on top and bottomn of

the suspended photonic crystal siab. We were mapping out the photoniz band structure F;JAUH':?E: :

by ratating the device and by acquiring photocurrent spectra every 5°. Our measured
photonic bandstructure revealed several BICs, which was confirmed with a rigorously
coupled-wave analysis simulation. Since coupling to external fields is suppressed., the
photocurrent measured by the photodetector vanishes at the BIC wave vector. To confirm $10.000 CASH
the relation between the measured photocurrent and the Q-factor we used temporal FROM JENOPTIK
coupled mode theory, which yielded an inverse proportional relation between the
photocurrent and the out-coupling loss from the photanic crystal. impiementing a ptane
wave expansion simutation allowed us to identify the corresponding photonic crystal
modes, The ability to directly measure the field intensity inside the photonic crystal
presents an important mitestone towards integrated opto-electronic BIC devizes. Potential
applications range include nonlinear optics, nano-optics, sensing and optical computing.
This research was supported by the Austrian Science Fund FWF (Grant No. F2503-N17), the
PLATON project 35N, the “Gesellschaft fur Mikro- und Nanoelektronik” GMe and the
European Research Council (Grant no. 639109). (1] C.W. Hsu et al. "Observation of trapped
light within the radiation continuum®, Nature 499, 188 (20132) [2] Y. Yang Y et al,, "Analytical
Perspective for Bound States in the Continuum in Photonic Crystal Slabs”, Phys Rev Lett

L{IARH MORL

hitp:/proceedings.spledigitallibrary.org/proceeding.aspx?articleid=2540701 172



4.1.2017  In-situ measurement of bound slates in the cantinuum in pholtonic crystal slabs {Conference Presentation) | Pholonic Crystat Materials and Devices ...
113, 037401 (2014} © (2016) COPYRIGHT Society of Photo-Qptical Instrumentation [
Engineers (SPIE). Downloading of the abstract is permitted for personal use only. P|BZO Stages

oy

Topics
Photonic crystals , Radiation ; Simulations ; Photodetectors ; Plane waves . Phase matching ; Refiection ;

Quantum wells ; Absarption ; Gallium arsenide

Citation Stefan Kalchmair ; Roman Gansch | Patrice Genevet ; Tobias Zederbauer ;
Donatd MacFarland, et al.

" In-situ measurement of bound states in the continuum in photonic crystal
slabs (Conference Presentation) ™, Proc. SPIE 9885, Photonic Crystat Materials P I
and Devices XIt, 98850M {Aprit 21, 2016); doi 10.1117/12.2227203; =
http://dx.dol.orgf10.1117/12 2227203

Leamn more);

You don't have access to view full
SignIn content.

Username If you believe you should have
access to this article through your

Password institution, click here to try again.

Forgot your password?
click here to reset it on our
main s te, spie.org

Sign in via: Shibboleth @

Site Map Services Other Resources Information for Authors
HOME Subscribe SPIE.o1g Books
PROCEEDINGS Alerts SPIE Membership Journals
JOURNALS Information for Libratians SPIE Career Center Praceedings
<BQOKS Privacy Palicy Reprint Permisslons
TOMC COLLECTIONS Terms Of Use About Opan Atcess
CamtactUs

About the Digital Library ref
e Cross

SPIE®© 1962 - 2017. All Hights Reserved.

http://proceedings.spiedigitaliibrary.org/proceeding.aspx Particleid= 2540701 22



