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Design of focal length of Moiré lens according to lens phase pattern
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Abstract

Variable range of focal length of Moiré lens is designed to change the phase pattern, which is varifocal lens system

using two thin layers with Moiré pattern and suitable to applied to AR/VR system because of the relatively simple

structure, large aperture size, and wide variable range. We analyze the change of focal length region according to the

phase pattern and verify the design to make the prototype patterns using DOE.

I 2F dze 929 £Ho] sz ARH: 71EY
¥r2ls =4 eolow st A4 HAA
Azolt 71 e 1A 57 Ank ol
Ato]9] OPL(optical path length)S
o= 2Ag 2Astd, 28729 7HE
Fkstel, ARe
S LEL
oltt. Alvarez A== 2
&l ZIANeR 0%
igol Fb FAoz EEANY g
Ade  E9AT, AnA
okl gk A ARz £8wR 9
+ olgfgt I BRI HAE ARgsto, A7
2UEL UL WHOZ AARl] He 3
3719 Ago] 9drke @0l 9tk ole]
2usl] 9jal Boe] A= AT
Sol] @y ol8F A=z, Lol
olFel Elso] Mz 2 A8Z ste Nze

&
w2 A
L '
W rir
rr o

[ru

)

F>4'

ox

o o o P
i
[
N
;O
o
r&

)\]iEﬂ o]

)
rS
(g of
lo

=T
19
g

A
1
=)
offt
o

me >

=TV TR R o1 W A 1
Pt

e
[A

=

22
L

>
2|

ol
= 1o
[

|¢|
—_ —v—‘

roay e 12
o >N
4o o 2 S
o fjo Q.
2
=)
2

el
ox
S
e
—Hn

N
=

)

2
Y
o

AN}
~
i
o

Da)

= FZP(Fresnel Zone Plate)% 55*3%‘

oft x

0l _|>.
2
lo
o

[e)

~
S
rol
>
o,
_r;
o
=) r
, =
i)
ko
o2
o T o (S (A )

rot
s
o 9

DOE(Diffractive optic element)?] tHEAQl ofjo|ct.
2 =ooAe Fol HWRE DOE AARZ Z8ohe

L

MDOE(Moiré Diffractive optic elements)& A&sti, AA

7] A MDOE 9 45g Fb clei aa FoA
2771219 278 Wl diste] RS gt

2. Ngdold

¥ E=RolA ARSI she MDOE o4 A8 phase 4%

< SHAsk7] HshA FZP ofedo] dxof 94 mielnt U5t of

0], thin lens 9] phase Transformation 2 0|23t}



20214 Y30t o] F33] FAStEH ]

2
Tezp = exp(i%(x2 + y®)=exp(i %)=exp(iar2)
2 -
k= =[x+ y? 7
Y A2 mp4 kS oY Ao gt Alo g HiyRy F
Axgol A2 HIX|E r2 Bd o §{ A" A4S a

2 BHS Ao|th Tpgpol A FZP o) 2872 f &= shite

7ol g e Ae & 4 A

MDOE 2nd: Result:
60 60

100 200 300 400 500 100 200 300 400 500
x

100 200 300 400 500
x

Tpzp = T1T,

= exp[iar®plexp[—iar?(p — 0)|= expliafr*|=explia'r?]

T, = exp(iar’p) , T, = exp[~iar*(p - )]

N |
f " a01
oW, Tpzp & Alo] FZP 9] ZFAlojA9] Zrwo] &

phaseterm @& 713t T2 Fig19 AW} sfeiat 2
oy, o Zoy sig fH 1,02 #F0| 7h5sith
7,9 ZBas0] 87 ¢ 93 SAAZ THA mEHe

N

)
-

T, 2 AR T3} T,5 Z2YstH a47h o] Tzt 27572
7t Al M2 Trps @0l 2 4 Qo ol |2 FZP
of 25702] f= o2 271 A FzPo] &4 7219l £o] o]
SA7 o met yiulelsts B2 Wsksto] slmzel Y
Moz 71D JAE W, 2R 1 odh 22
Bt}
16 35
500mm 500mm
14 émﬁ 30 33‘3.”“2
 200mn 200mm
12 —— 10dmm 100mm
25
1
DE;DB gzo
E DQ‘IS
06
04 °
02 5
% o5 1 s 72 25 7; s Ou‘./wu-sﬂr 145 2 a5 s 35
Birad) Birad)
(a) (b)

Fig2 2378 W& 3d =0 g FZP H3l 9%
(ZFEAE), LEZ(Diopter)

145

%
=}
iC)
e
&
N
19
[
)
2]
Rl
ali=}
P
o
)
o
~
rE
_OL
N
rif
L
ﬂ
2

2 Ak Eoh, 2AA 7HE: A7 d&A0In, §
wol2 J8siL 2

S REECEERIEL)
u oy
=

2% &4 72 fof

X
5. filo

A
U

EH
=1

3l

s

3. 28

2 2o s1E0 Jh A Axo Y 5 AR AHAY
o 7} WIS 3R] YT YeroeK Poa] AxE AL
T FZPE Told WES BE3] P F, ARG §5
of 2% 72l Uizt 4 FARUC Pofel A= &Y
£ 718 WelE W, 94KoleR: ol Slot A7) et
FZP o 2772lo] uje} 813 Zwo] me 297e Wap} 2
U AA A, olF et ol Fastc

o Aube AR(TI|SHBEN)] HUoR FAATAT
of

o) gg

[1] Bernet, S., & Ritsch-Marte, M. (2008). Adjustable
refractive power from diffractive moiré elements. Applied
Optics,47(21),3722-3730. https://doi.org/10.1364/A0.47.003722

[2] Guogiang, L. (2010). Adaptive lens. In Progress in Optics
(Vol. 55, Issue Q). Masson SAS.
https://doi.org/10.1016/B978-0-444-53705-8.00004-7

[3] Bernet, S., Harm, W., & Ritsch-marte, M. (2013).
Demonstration of focus-tunable diffractive Moiré-lenses.
21(6), 4317-4322.

Elsevier





