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Foreword

Optics and photonics has developed to an essential enabling technology in
commercial and industrial applications. In an ever-increasing number of products
and fabrication processes optical technologies play an important role. Any na-
tion with advanced ambitions in high technology must have a high standard and
advanced expertise and skills in optics and photonics. That requires of course
a well-established education in optical technologies on a high and modern level.
Thus, it is just consequent that also in China the development of optical technolo-
gies is of increasing concern in universities, institutes and industry. This book is
a contribution to the support of a modern optics education in China.

Optical modeling and design is still dominated by the well-established ge-
ometrical optics approach in form of ray tracing methods. However, also its
limitations become more obvious by introducing light sources like cw lasers, ul-
trashort laser sources, partial coherent x-ray sources, LED’s, and laser diodes to
mention some of them. Moreover, optical components come in a much larger va-
riety including micro optical components, lens arrays, gratings, diffractive optical
elements, diffusers, freeform surfaces, and waveguides. Finally, besides imaging
nowadays much more general manipulation and control of light gain momentum.
This interest in non-imaging occurs for instance in form of laser beam shaping,
general light transformations, lighting, light pattern generation, scattering, wave-
front engineering, polarization and coherence control. All these developments
demand for an optical modeling and design approach which is not restricted to
ray tracing but includes geometrical optics as one technique among others. Phys-
ical optics modeling techniques must be embedded in a modern optical modeling
concept as well. A unification of optical modeling and design is highly required.

In my teams at the Friedrich Schiller University and the company Light Trans,
both situated in Jena, Germany, we have developed a unified optical modeling
approach, which we call field tracing. It consequently uses an electromagnetic

representation of light and by that it allows the combination of any physical optics
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modeling technique with geometrical optics. That enables fast modeling with
high accuracy, which includes diffraction, interference, polarization and coherence
effects. It does not replace geometrical optics but allows its combination with
physical optics methods for modeling optical systems.

We have developed the optical modeling and design software VirtualLab on
the basis of unified optical modeling by field tracing. Hence, it provides ray
tracing, geometrical optics modeling and numerous physical optics techniques in
an interdisciplinary optical modeling platform. It is the software that is made for
the present and future challenges and solutions in optics and photonics.

In this book the authors (Yuegang Fu, Lei Zhang, Mingzhao Ouyang) dis-
cuss along the typical curriculum of optics education at Chinese universities the
highly beneficial use of VirtualLab in education. At various examples, the use of
VirtualLab is demonstrated. Though the potential of VirtualLab is much higher
than it is possible to present in such an education related book, it gives a very
good first insight into the concepts of modeling with VirtualLab. We support the
use of VirtualLab in Chinese optics education, because we are firmly convinced it
offers the most attractive and sophisticated way to add simulation experiments
to optics education. In this context, I like to thank Mrs. Zhu from Infotek for her
steady effort with the VirtualLab Teaching Plan, which is attracting a growing
number of Chinese universities.

I wish this book a wide distribution in China and I am convinced that it will

have a very positive impact on a high-level optics education in China.

Jena, 14.07.2014 Prof. Dr. Frank Wyrowski
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FRAONIE B RN
Bl 1-4 532 60 i S AT & no= 1.5 A BORDGIE ATi % n =
L5 B BT S, SOR R B B REAG L OCRINZE. B 1-5 45
HOER A T % n = 1.5 A, ROSEFIANG A I MR, H
A (1-36)~(1-39) FTLLEH, b R EONE ST R AR E LR S bR ) (1) L
i, (ARG I, WAETREHILES 7%k, TMEH. XA R %

{BEZBE- '@

1.0

0.5
0.2

lp

ls

tp

ts

= 0
~
=02

—0.5

-1.0

s Ip

56.3°
[

Ts

53

Oo

() JeBh 2 T TSR n=1.5 BT

30°
I

60°

301’1}3 1. 6I0° 90°
i
(b) B TS 0= 1.5 B BB

90° 0°

B1-4 SONREL B RERAG AR 2k
I Jyie i o slAT RIS fs I o d RN IR 5

(1) e b T FLA S B BRI 1 S

K 1-5

1.0

0.04

(1-44)

0°

60° 90°

30° I
He AT RPTH R 0= 1.5 AN, ROPRAMAG AR ik
R, HHRICRIT
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(2) MdRBL S — A il ke A

AL+ L=n/20, Rp=0, MEDEHRA P B, Hkimict, BLEiR
PR A i ke e i (Brewster’s law) o IHGHS N SR A0 Ay i O 1 B50A1 7R 0TS 4, i
A Igo ¥ Ip + I, = m/2 AN & 45

tan Ig = ny/ny (1-45)

(3) PR K.

BTN RN ny BICERA T T ny HEE AN (B ny < ny)
I, S n BRI, FRZ i k.

(4) A AMBEHT I o

JEBE R A T B A (B) ny > no) B, ARYEHTH R, AT
I =x/2, WG I HWFLR

U]

sinfy =2 (1-46)
SR NS I 2o, Bl
I, = arcsin % (1-47)
1

I RAA RIS A NN A KT I BN GBS 0 S, 3B 5
MR, MRZAARSS . AR, FmAE R I k W2 E, ESHOR
ST AR, PRI AR ST AR BOE R B, BRI .

L4 SRy, oo

1.4.1 RIS A AR YL

AT R ARAAEXS S I, o A B 1) FEL 1 AR D iz R Y Ak
AR AT N DTS RERE T ) Q< e N 0 L fl P T s ARG R A T R g 1R iE
SR, B AR EA BN AR AR L AR AR N 2
YA FERE . IXEERE R AR KR TG IR .

I IO 2 ] U A R S OR A, R 3T 5 50

n=mn(l+ik)

WLEAST SR N 2 i3 1 A% (0~ T F) 37 m] A Oy

E = Aexp [i <w_cnz —wt)]





