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Optimum Design for Holographic Fourier Transform Optical Element

Yasukazu Hamano and Hitoshi Ounzu

Department of Applied Physics, School of Science and Engineering, Waseda University,
3-4-1, Okubo, Shinjuku-ku, Tokyo 160

A new method for Fourier transform holographic optical elements is proposed. The method
is based on the fact that the analytical optimum phase transfer function is derived in an
iterative from using a variational principle so as to minimize mean-squared wave-front error.
By an iteration method, the optimum transform functions are obtained both for a holographic

optical element with and without a lens.
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The performance of these elements is evaluated.
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Fig. 1 The optical system for Fourier trans-
formation with a holographic optical element.
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Fig. 3 Phase transfer function ¢uor(y). The
difference between two curved lines becomes
smaller for the large |y| value.

duoe (y) 13 = OEHEBO 2 HEO R TREREELED. K
FETHERPIERKEEL TR ERELLS. TiF
BHBICBOTR, AFETRBICHE 2 ERIEZRE
LTI SDAETHD 7 us 5 I v/ BEHETHS. E
T3t A8, HOE i AST 2 L& X % Em =R
T & =l DEBRICAN SRS D - I FEEZ AR
ECIRERICAN, RN EERE N S RIC
W EMTEIAEFFITEE B Ul RTRA
3.

et Kedmi 59 OFFHEAR L RRGER
5 2 —2 % {f o T SBAMIE LI & b @iTiEe Zo
TG, ZOMEE BT 5 REEEKE RO
puoe (9)=@x/A)@?2f) WTF ¢ EFBT) L 72-TH
y, KRETRCOBEMEERERKTSC LT 3.
Fig. 3 a5k onc Bl TH2. HhoW ohidk
Jic |yl MKELRBEDTHC g EHELTOE LT
Ehsb»s. Fig. 4 3khn 0° Ofx% & DFME
WHST, HOE it AT 2 HBADRY ) -V ETODR
By A YT 5 6THSE. ZhbRKE ETHIERD
s LiE TEMRIC 2L HED, ThENDAPLD
SepBpic L L B S NG, BEEOPLEE RO
BEpkdl, FRERCHYTIEEZGDY Y/ H
o 2R/AEMSSHEZNOEART 2 C LIk VAR
KHEEREDLT LI LTVS. HEZEICY7 FEE
TEbLTWEH(a), (b)RRAKHETHELTHS.
(2), (b)RHET 2 EREBWESICEE ERTEDE
3 b i ME VWX 57288, chid Fig. 5 (a)
® RMS 28y b ¥4 XEVWEELS. BENKCE,
Z Ry b OPCHEE L 0°~8° i TREBETHY, 8°
X k& EETIE RMS BT 10% DHRT ARy + 53
INE TR T EMbng. TORT 048 10°4
FhLESEMICEL TN DR, HFRBHETT SR



7 =Y gk n ST ARFORMBE (R « KT 113(29)

-30 -20 -10 o . 10 200 30 (um)
L o = 0°

e . . . 8°

ERCTR . . . . . o ]2’)

e ) .

(b) HOE Having the Phase Transfer Function @k

Fig. 4 Spot diagrams predicted by ray tracing and densities of the points. The densities are
approximately calculated by using the convolution between a function expressing these points
and square of sinc function.
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Fig. 5 Performances versus field angles 6. A plane-wave with field angle 6 on the object plane
goes through a holographic optical element and reaches screen. (a) is values of RMS spot radius.
(b) is the distance between real point and result point which is center of spot on screen.
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Fig. 6 The optical system for Fourier trans-
formation with a lens and a holographic optical
elements.
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Fig. 8 Spot diagrams predicted by ray tracing and densities of the points. The densities are
approximately calculated by using the convolution between a function expressing these points
and square of sinc function.
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Fig. 9 Performances versus field angles 6. A
plane-wave with field angle 6 on the object
plane goes through a holographic optical element
and lens and reaches screen. (a) is the case of
spherical lens. (b) is the case of hyperboloidal
lens.
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