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(Optimization of extended holographic zone plate for -8 lens)

ol3", olgu
(Voidtetz B3ae SEgeld)

ABSTRACT

EHZP is a kind of holographic optical element, which
is generated by the interference of two divergent spheri-
cal waves from point sources on the same axis. It has the
spherical aberration that the focal power increases as
the radial distance r increases. By using this property,
optimal design of EHZP was performed for f-8 lens. fis the
result of opimization, the -8 condition and the field
flattening condition were well satisfied nhen EHZP has f,
= 0.803f, fa= 4.076f, | = 0.406f. It was assumed for cal-
culation of field flattening condition that the incident

Wave was a plane Wave With the diameter of 1 mm.
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Fig.1 Recording geomtry of three kind of zone plaies. O and R
derote object beam and reference beam, respectively.
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Fig. 2 Variation of facal point with respect to the radial
distance r for three kind of zone plates.
{a} 1ZP. (b} 6HIP, (c} EHZP
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Fig. 3 The scanning system using EHZP as a f@ lens.
 is the distance between the hologram plane
and the reflection point of the rotating mirror,
and f is the focal length of EHZP.
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Fig. 4 Calculation of the image distance bir).
It is assumed that the incident beam is
plane wave and its diameter is 2a.

SHg A4E w2 ks gl slol Fasie 2
Fabzbe 0 set 2 FoixEE FAp Aol Fipdel
%57} Ygsirl felds Aol y 7hy = 128 2 Foin)
st o|F -8 E7io)el Brh. 228 3 o) FAAM 1-8
’d QE2}s) HshHE A(6) A FeA ¥ Yol y = 18

£ MZaho} 302 scan linearity &(3)F olel®} o] M
olsto -8 2712 WHLF Fc}

x4

O

P

€(%) = [(y - £-8) / (£-8)]-100 (8)

t-8 271 2lols EHZP of ofs) laslo] Fatdo) =gfs}

P elabube) AP Fabziol AAge] YA FapdoR WY

Sjojol sl=dh ol& field flattening £2ielet 3tod che}
7ol Aeigich

Ab(r) = [{b(r) - £) / f] 9)

mheba] 22N PP £ v o BAYUe) Fabuold 9Y
3 ZAEEE shAo} stod, £ Aol A Fapuidl 3
Asiojol g8 o 5 Uth

_82..



2. BMZP £-0 lens 2} A3} (5)

o)X QY 1-8 lens ¢ 21(8),(9)ohA FoiR) E, ab(r)
o] r o AAYo) ¥} 0 ol Elojo} 3t A3} AAjol
gy merit function & chE o) AeiRich

N 0
3 bk

i LY (VoY a
6(1.1,) =4 ? Y t‘-—%—o‘i ‘\]6[‘; —\] g {10)

o) 7} 4] Merit function of J¥§F 7 parameter = f,, fy,
1olalk £, 2 ¢t 2 He} 3¢ 4 3282 K8} syel
Wiys, f, 2 ¥YY 5 Uth 2222 serit function
o o) 27t e 13§ FHY2M 0P -8
lens of 7i7be BHZP & 4 AY + Utk

Az 3 eol

olEe) odz WAMNE olBeh XAzl f 2 16 lens
£ PP o) 24 % AAF ARstgon Y(9)F werit fun-
ction 2.2 Melstel M YA A, 1207olue] Fatz
of Tish f,= 0.803f , | = 0.606f 2 Ztokal XY + 9l
gith. 719 5 = 0"oha] 20°2) Fabziol vis) Xlxei BHZP
o) scan linearity 9} field flattening conditiong LHERA
730 2, scan linearity £ 0.0219 % ojsjo)n, field flat-
tening condition ab = 0.0025 o]8t24 -8 lens & X%

stche 1€ o & AUch

0.20 0.10
€ =
ab <
0.10 | 100 z
= =
@
- g
= 0.00 0.
g —= 000 £
¥ i &
- =
fd
-0.10 | 4 0.0 o
@
T
-0.20 L . L -0.10
0 5 10 15 20

SCAN ANGLE 8 (DEGREE}

Fig. 5 Scan linearity cand field flattening condition ab of EHZP with
respect to stan angle 8. (f = 0.803f, f = 4.076f. 1 =0.406f)
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Fig. § Scan linearity e and field flattening condition abof IZP with
respect ta scan angle B, (f = 1.000f, 1 = 0.482f)
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Fig. 7. Spot diagraa of EHIP an the scanning plane. The vertical axis
represents the scanning axis and @ is scan angle.
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