ZHOU GROUP

A chirality switching device designed with
transformation optics

Yuan Shen, Kun Ding', Wujiong Sun, Lei Zhou
Physics Department, Fudan University, Shanghai 200433, China

'datouding @fudan.edu.cn

I want to see yourwa

1. Background

ld behind my back!

2D - Creatures never turn their heads back

3D - Asymmetry in Life Science
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Why am I different with “myself”’?

3.2 2-dim. case — Transformation Mirror

2. How to transfer chirality

2.1 Existent solution — lllusion Optics

Real Space

[1lusion Space

Motivations: Design a general

This idea is very good, but
there still exist minor de-
fects: it is object depen-
dent and the objects are
desired to be transparent
If the corresponding illu-
sions are to be achieved
effectively.

Transformation Mirror for 2-dim. case;
Chirality Switching Device for 3-dim. case.

2.2 Our soluti
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Fig.(a,b): Source to symmetric point;
Fig.(c,d): Light rays reflected.

Normalized Ez

Device undetectable! )

3.3 3-dim. case — Chirality Switching Device

Shrink along z-axis can extend 2-dim. device to 3-dim.[2] )

The operation of flipping space generates a transformation i:—_’ 05
optical device which flips the light rays[1] — mirror effect? J ) '
e, 0+ 0.0
2.3 Mathematic Details c'N’
= 3z + 2a — 2 5 =
Region LII lo< —z+41 . v @ _o _1 © i =0.5
gion I, sa< —rx5y<a V=1 & = [ =3 | =6 E
pu =3z — 2a + 2|y| 5 O -33 (') 3 -1.0
Region IILIV %agxi%y <a V=1 ?f,a:ﬁrz% +6 < i
W=z 0
= — —1 0 0 .
Region V 2]+ 3lyl < 5a v =y G=fr=( 0 -1 0 ‘ 4. Conclusions |
W=z 0 0 —1

e The design of transformation mirror is testified to be capable of reflecting point and light

‘ 3. Numerical Confirmation of Mirror Effect |

3.1 What makes a mirror image
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The criterions of substituting someone

with his mirror image:

Transforing light source to its symmet-
ric point;

Replacing incident rays with reflected

rays.
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rays while hiding itself from the observer;

e The chirality switching device poses the possibility of transfering handedness by introduc-
iIng a mirror plane into 3-dim. space.
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