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Holographic angle multiplexing combined with peristrophic
multiplexing in a photorefractive LiNbO3 crystal

access time % WL transfer rateE Zre= A4

[e)
TH N
AR ARG A om A% UHXJH o Aol B o] RIS TES AFE = o EAH<]
=]

Aol Y. AAA ek oE T2 A% Re] Aeh wAEe] $u AwHoz 7t
48 93 ER0¥ AL AL YA 480 A DAL A ATE 9T TRad x4

wj A 2] dynamic range®} HDS A|2~El19] optical bandwidthell 29]&] ZAAE ). Dynamic rangeE 7§43}
71 s A viAe] Aol MER bandwidth limitationol] 2|3 ?ﬂ 3 EIEQ FAE 4str] S

o A7t WaEo] guP B Afd s 9% RA] photorefractive LiNbOs A& Ste] 7} W3k -2
JJr Y WAE AFste] v FRa9e AFsd. 7 us SR8 A S Ads e

7} ®Wstske wAld A wAE Ao 2A F5 o] e % A

2 3 e EEO9 AE A5 AT Aol Thssila AdE EE
S 747y & Z+= ¢} peristrophic positiono] AFEHQATH o] ¥ WHE Aggs A ow A thE
29 @A 7 w3k uum}% o]-gste] AFHE vF TEIHIY Hlaste] w9 F2
selectivity = anq WA Ay WalS AR v 2% Aol o]E4<21 angular
selectivityE =3} O]% A A A3e} vlalekgit.
AWEA Q] congruent LiNbOs(XE=1 in., F7=12mm)o] il c—axist= A4 9 o] Wagoz 33} ¢ o
A 2R E 5l4dnm (A E=4mm)e Ar ion laserE Ag&PL F WS E%—fi 7]i ‘/}Toi
reflection—hologram geometry® AKX AL 3ttt F tfE T2
angular selectivity:= olgf¢} #o] =5t}

r
rﬂ

0p+0
n 4Lcos®( 7 S)(cosAw—l)JrQ)\COSGR ncost
a0 Lsin(0+ 0g)cos A coslp,
(A= 37, :*% A, Ap=BF 3] A2 =)
0,2 0= A7 UolA e reference beam} signal beam® YAFZFOlAL 0= AFAA] AA AAHA =

AFH reference beam@| YAz olth. 19 20 9] A& o] &3lo] Ay 2 A] UER reference beam
9] angular selectivity(Af@g)ol gt simulation graph’} YElY AT L=12mm, )\, =514.5nm,
n=23, 0z =40", 05=0° ). ¥ 12 ME9 31 §lo] reference beam®| 7 W3RES o] &3 th

169



F=3E3) A)183]) A71E3] R 20079 $AgEERS] (2007, 2. 8~9)

29 AT Adolrh 0.01°9 zol2 AFE FEIAHLS OA AHE HAHE HAFHA
ol =RES YERAL 9lom 0.06°9 Aol®E AH FEIOEE s EE EAQ 2RO
A 42 A}, wEkbA Aol o] Ad¥dAor 3] angular selectivity: angular separation]

el 0 AE7F Ha o] e olEHo=m FEi 0.021°RY AY o] oA {3kt
coherent length®} A¥H o E mHE w Hlwd A glolv}. 17 32 reference beam?| 2%
Wl glo] AARES 5.4°9 HA o R AW vF ERIPS A3 Aaolny. A S 5.4° 1H 3

¥
to Sk

2 A 2=®o| Al AA grating®] (FHL& Ayp=2.7° ><sm(9 )=0.38 ° Ws}gtr}, wafA

e}

o
o] &%kl 0.25°¢F w9 g Ayjelr), o] F 7bx] WS Aol reference beam®] 7tk W 3}e}
S|AAI7IY v SRS AASE. ¥ 4] 50709 S22 19SS reference beam
0.

¥

015°, A& 3|12 5.4° WA 7| AFst ZA3}7} reference beam®] Z}&o] wE 1
vety vk 2" 1(b) 9k Blaste] = of &S] 32 angular selectivityS ¢ FA 4
o ok

_EL

e
Al71E AS &4 4 il angular selectivity® 2F 0.0075°H.t} S Aoz ozt A 4= A}
Slo] 5.4°9] AZ Ao R thF TR ;o] A Ve EE angular selectivity® A A2l 717}
& Aot} AHE vF E2a3We 27} Y& reference beam@ angle¥} peristrophic positiong A4
i ern= ter TR A MES 360° ol 3 HAIZIY AFE 5 vt whebA] o] 22 W
< optical bandwidth limitatione 714 A]7]=d w9 /F&3HA A2 Holt}
) 0.04
0.0004 - @ (c)

2 0.04 0.03
e
é- 0.0002 -
:8 0.02 -
E 0.0000 + 0.02 -
.% 0.01
£ -0.0002

01 02z 03 04 05 06°% 02 04 06 08 0% 08 16 24 32

Ref.beam angle(degree) Ref. beam angle (degree) Ref. beam angle (degree)

19 1. Fifty angle—multiplexed holograms stored with an angular separation of (a) 0.01° (b) 0.015°,
and (c) 0.06°. The total recording intensity is 1W/cm?
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19 2. Theoretical relation of 13 3. Holograms stored by 19 4. Holograms stored by
ANOpo Vs, AY peristrophic multiplexing. combined multiplexing.
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