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Fabrication of slanted liquid crystal/
polymer volume grating applied to augmented reality
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Abstract: Volume grating waveguide as a solution to realize augmented reality display, its core is the
fabrication of volume grating. This work proposes a simple, easy-to-build asymmetric exposure optical

path with a diffraction efficiency of up to 80% for the fabricated slanted volume grating. A 632.8 nm
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He-Ne laser was used to monitor the evolution of the grating. The results showed that the grating re-

action was completed within 25 s, forming the resulting grating. The SEM image proves the tilt char-

acteristics of the grating and is consistent with the theoretical calculation results. The diffraction effi-

ciency detuning curve of the fabricated slanted volume grating shows a good agreement with the cou-

pled wave theory, and its FWHM is 3.22°, The slanted volume grating can be switched by an external
electric field. The 90% and 10% switching field strengths are 5.1 V/pum and 11.25 V/um, respective-

ly. This work provides positive guidance and reference for the fabrication of slanted liquid crystal/pol-

ymer volume gratings.

Key words: liquid crystal/polymer grating; slanted volume grating; diffraction efficiency mismatch;

electrical switching
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Fig.1 Schematic illustration of a slanted grating fab-

rication optical path

A AL DR E
A,

As :2nm,esin(arcsin(sin@/nW)/2) » (D
Hrx, OB . S B S 32,0
HROCH A RIE AR D BE b 2R
MOGCHIE AR 0, w8 7T LA 25 el 722 4 A4 ' Al i ) 3]
Ao MR o 22O E -

a :arcsin(sin(%)/navc) , (2)
AT B R 9., BE T[] 78 fb 2 SR
Idiff—([).,s)
o = Linepoo | 9

/ﬁ\:':F‘ :Idiru pes) 7‘7 pss f}ﬁﬁﬁ'ﬁﬁ’:ﬁﬁgfﬁlﬁ@\ ’ I;,]L(p.s)
K pss IPRIEH A G
23 THEBERKIEURBIFRAESE
1T 55K M 632.8 nm 1 He-Ne OGRS E
RGBS RCTE A A = B e e 65 1 e B
rh PRI A8 1.2 90 SR G A AT SO B o B
G U 5t A7 S 2850 236 i e 27 #0 E AR A Ak DG 3R L D i v
IS I Am %l DAEE S 6 B R RS, T 2 B
HH T % 3 M 3K T B A AR AR B ) S )2 (T
dium Tin Oxide, ITO) . [K g AT LLXEBE §y it i e
o e S A ot 3 A0 S 016 i 3K 38 5 K, % A i i o

B2 A7 5 ROR S8 DL K 3 IR I s B
Fig.2 Schematic illustration of diffraction efficiency
mismatch and electrical switching measure-

ment

37 o T SRR S AT SRR B B it R R AR AL G R
24 SEMSREIE

AR B BRI A TR AL OGN R T
FHELRN 0 71 1 U0 FOG 2 1, f# iR 1 e
Karh 24 h DL BRI S 1 DMt vy B RS 7 H I iy
I X 2 1 ME AT W 4 Ab B, R A T W B
(Hitachi, S-4800) i GHHE ST .

3 SRLi#%

31 ERGEMEA S

PR SR TE AR i 3R T G i, 23 T8 B 3AH
T WAL, TWH MR E S T B X4
il

Low=1,+1,4+2/I,1,cosd , (4)

For o I L3 A TG R A SR L6 S AR T
WAL 22 . FEAR TAE T, S T, /9 5 B2 R BOM
S, M0 R 2m YRR A TR IX i X ek
AIOGERA K . SRR AE G 51 A A AR T B ;
AR E R R E RSB RREWE . M
AW DX BECBAR AN WT B T A 5 e R L S £
FRURZR B i BEA /D ZEAL 2 S VR TR A T8
DX D' PR A, 1) R 1 95 DX BB g A LR
WIZ 24 6 N m 15T BRI DA AHTE TP X i X ek
A SERRAR /N o AE T T 05 DX S S0 Ak 2 RN Y
WY B A 2 . 5 BE TR B A T3 XA W AR o3
TR A T XY 8 RLERRSESREY
JZ 3SR HES 1 JE AT 2 R

&1 3 BRI i /R B W 6 M AT ST 24 3 i s
(5] 7 AR . TR B W0 R AR AR S ROBL Y 10 s I TR
W .p o5 s G R AT 5 2503 X Bl I (] 4 76 22 12 1



55 10 ] X B, 25— 07 FH 7 398 5% B 52 400 3 1) 0 V8 / 3R A 0 A el %) o B 1015
1.0 Yt E R 650 nm, MR (DHFIC2) .0 2 52°,
. 08| Nae N 1.536, 7T 1S H O R mE R AN 650.8
o o nm 5 o 9 16.58°, DR, ST BR 0 5 s
2 0.6F . = p diffraction
§ - o s diffraction HEEWE,
£ o4t
.&E 02} -'
00l /\

(I) 1I0 26 3I0 4IO 5I0 6‘0
Evolution time/s

&3 AR b /R W G SR 80 3 I I ] 3 A

Fig.3  Time evolution characteristics of an slant

liquid crystal/polymer grating
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