Funding Provided by

Butterfly Wing Beetle Wing

2P, Vigneron, et al.,Natural
layer-by-layer photonic siructurein
the squama of Hoplia cosrtlea
(Coleoptera)” Phys. Rev. E72,
061904 (2006)

Conventional Physics: | nterference

Nano-Sunscreen Typical Sunscreen

. Thin Film Interference
Optical wave

All waves have interference,

imulation of Photonic Band Gap

combining constructively and W . Simulation Tool: Brag'g
destructively L UTTET e —— . . reflection % .
) ) i =|nteractive User Interface Interactive User Interface  Simulation \\ﬁ\ ﬁ:\l‘
O Optic and acoustic wave 5 - bt . i X — o L
=Finite Difference Time
O Thin film interference . f/ - — T
Domain (FDTD) Method Normally incident light is blocked by PBG
O Bragg reflection s e
& =Electromagnetic field of the| LighEBROpgstion \&‘Qb
Interference on CD surface Anli»reﬂecli‘:"‘eh:‘(‘):ﬁng | Ight iscalculated to hi gh \‘?‘\1{\& W \
e e i
precision = - )
Normally incident light passes through PBG
Light confined in PBG nanostructure
q q . « Run the simulator: The simulati
q Big Holes on Grill Nano Holes Squeeze Periodic - ——— « The web based real time simulator is U — isl:;:\,i., e;:,’:: :,?1: c.,.,.e f,l.Tr“ ;.,';:,
=PBG Nanostructure materials. . e . o ” R written by 2D FDTD code. Currently i — e DU R
' L ( 1cm diameter ) & Confine Light , refractive Index = e ST o in Chicago Campus of Northwestern
=Confined light in nanostructure X —— up fo 4 students can use it, University.
i <A (300nm diameter) - o — iy simultaneously. * The calculation results are stored as
depends on structure size - « Three input parameters: frame by frame (total 15 frames) in
. . . = (1) wavelength of light, (2) particle - a time sequence.
— = q
=Design Project combines PBG ~ =y — size, and (3) incident angle of light. —— « After the calculation is done, the
. Rl « Choose the color of the light source: student can view the animation
nanostructure synthesis and Periodic change  * el ; e R composed of 15 frames. They can
simulation . s hoose.the particle size of the el stop the animation and can also view
of refractive —- Ly = photonic crystal: 200-400nm. The s (et ey G (e
index is formed, messspsmitamns.  Tefractive index of the particle is 1.46 3 - position of the bar below the screen.
o B e el PE— B (polystyrene). S e = s = e Students can store the specific
similar to Brag G et + Choose the incident angle: 0-45 frames in JPEG format for use as a
reflection! S mm—— degree. report or other purpose.

Simulation for Prediction Synthesis of PBG material Determination of A pp¢ Comparison and analysis Potential Extension
and understanding

Red Light Reflected,

:

Transmited Ligh Intensity

I

Veength m)
[R5 —

Different colored light shini Reports and analysis

R —————

iy i rown g

Color Addition

Online user interface for PBG Students work in team




