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Fabrication of High-Efficient In-line Hologram Lens
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A high-eficient in-line hologram lens was

holograms.

developed by combining two thick off-axis
A method for fabricating the lens are reported. The diffraction efficiency of 72%

have been achieved by recording the lens in methylene blue sensitized dichromated gelatin

plate.

When the lens was used as a coupler for optical fiber, the total coupling efficiency of

49% and 7% was obtained for single mode fiber and dual core fiber, respectively.
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Fig. 1 Conventional in-line hologram lens.
(a) recording, (b) reconstruction.
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Fig. 2 High-efficient in-line hologram lens.
(a) recording an off-axis holographic
zone plate, (b) recording a holographic
grating, (c) combination of two holo-
grams-zone plate and grating to appear
as an in-line hologram lens.
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Fig. 3 Intensity distribution profile of the wave
diffracted by the lens.
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Fig. 4 Dual core fiber used to the experiment.

D20 3 T H b A FEOLH OTHHC X B sk
ka5 AL vk > THEL B THEDOTmE —
I B ESITT 7 A /5 — D & [EliE T U I IH i
T& 5.
TEEZIRZIE U RBRIZ 14% THY, BRARKAEY
HiIT7% Thot. CCTHAPRICODNTHES 5 A
WCXBAT 7 —LHEkDAT 5 2L v Xk BENED

WigaEZz 5. 1) OBV VI VE—FT 7L 8—
DEE, B HL Y 2T HEMSEOHD b D2l

AT 1L 50% BEOHAMENEOLNS. Likch->T
COBEDFRa TS LDA Y v P BIEENRASTRET
HBEZEICUDPRWIEEIZNTHAD.

LD UERARD T s 4 N—1tdT 2475 —-H 301
ZWRZHER Lo 080 %, A% s LToRiHE
EREZNZ, R0 5 LD TH 5% EhEE A
T EMTERPMMIEHROEEDNSE. ZD—D0DH
M2) DTODATEE DT aTNAT T 7 AN=TH
THENTF—Th5.

T OPNT DO TEIEDS YLV v X2 Ui B8 ol
GREERD D, COBAEEDI S BIRDNEET 74
NI A EEBEDIT X - THIAHRRIED 505, —f%
MEHlE LT 20a Tt D SO RDBAMT L L1
E 50 um DOMJEIC L —4 =4 —FRT 18I Lic &9
5. COEEDHDOFIFZREFFTIT NI 1% &73
D FEEEOWE T E AR Z T HENMETH 5. Lic
MWoT, dv T 7LV EMioIcBAEDTY% NS
EAEEEEIMEN K D ITHZ D05, BWETYyLy v X%
BH UIc GBI ENTRIBICHETE L VR 5.

5. & H b I

2HOA T Ty vAF U s S LRAADETEDE
PR ES DI VA4 vhu s 5 6L Y XEER L.
ZORaT 5LV YRENT s A N=§hTF5—-L LT
A U7eRESR, YV VE—F 7 24 8—ckt LT 49
%, TITFaTNAT T 7 A= LT 7% DA
BRRBE S NI

AV 74 YHTEOWETDEIEONZ oS5 48 E
LTH/ 74 —2PBHONTEY, FATRKEFOR
MR BT E - HE 3 0B A4 vE—2TyF Y
ST > THEED L v X EfERT 2HHDT5DH
NTHWAB. F/ 74 —2L v XFHHMITIE 1009% O
FRHEBE LN S T LT > TOEDBEDE T AIEH
ORI L SFOERFIRIEONTE ST, /R
EESSHDTEMTH 5.



A VT4V Eu ST ALY ZOMER (B - AR - ) 319(59)

FTHECE B4 V54 vkl s aldhns 5 04T
IChlc > TRIEF—HTHOEIZIRE & 5 U b fE5
BEILCEDD, w005 AORMTH LK RE
PRFEPRHEF LD S 5.

X [

1) H. Nishihara, S. Inohara, T. Suhara and J. Koyama :
[EEE J. Quantum Electron., QE-11 (1975) 794,

2) G. Goldmann and H. H. Witte : Opt. Quantum Elec-
tron., 9 (1977) 75.

3) A.M.P.P. Leite, O.D.D. Soares and E.A. Ash:
Microwaves, Opt. Acoust., 2 (1978) 45,

4) J. L. Horner and J. E. Ludman : Proc. Soc. Photo-Opt.
Instrum. Eng., 215 (1980) 46.

5) T. Yoshino, T. Kubota and T. Ose: Appl. Opt., 22
(1983) 1800.

6) /NEBTEK, KK #: %, 10 (1981) 425.
7) J.N. Latta: Appl. Opt., 11 (1972) 1686.
8) A.K. Richter and F. P. Carlson: Appl. Opt., 13 (1974)

9
10
11
12
13
14

15

16

)
)
)
)
)

)
)

=

2924,

H. Kogelnik : Bell Syst. Tech. J., 48 (1969) 2909.
W.R. Klein: Proc. IEEE, 54 (1966) 803.

T. Kubota, T. Ose, M. Sasaki and K. Honda: Appl.
Opt., 15 (1976) 556.

BERFR, EARKE B E, WMHE—: 4 EKE
VIR N AR TR54E  (1983) p. 186,
TEHRE, BN B, Bl thA, KEEEEL, NEEX
5 30 S B PR AT SHIT T4 (1983) p.
78.

—REJ# Sk, 2 (1973) 133.

FRHDEERE, VAR 3%, /NLORER : 45 29 [ B IR
HATHASIE TR (1982) p. 80.

/NVERIEL, /NEFIEZ, PURIESR: £ 30 [N IR EG
WATHH R TR (1983) p. 50.






