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Diffractive optical element with aperture apodization for

shaping speckle—free diffraction image
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3] 4 %8 2 A} (diffractive optical element)= YAFH S F7F HAFS Mzt Yool A ov|AE FBZ2Hd
F4ste ot dFGaAE 20F FE AR FZE Ho U] VA FHE 5 AZE + gle
M xS IH ZES 7] AEA F JHAZAAY F AT R F AF, dolA W 4Y, F IR AN F
o g &8 ok ol&=H Yot HAFGALAY AA dE] AgHE dngFe g Fed wg
(FFT)& 7Itog & wrE Zalo] W3 38 Z(iterative Fourier transform algorithm: IFTA)o|th.Y [FTA:
Sdsggraztel dANAM 2UEd de] A Ho f3 FPHeze Aol FJHUAT HH FA A ol
A g A 724 Hdggel st £I}Y FAEL HAFA A o gz AF dARA
= @AsA ol#HA Fetn Aot HZ IFTAS HAEH 42 F v A 283 U= Atol9
trade-offe] W¥ sjdo] Axd v Yok? FTAY Fz4 vldgdez st wagse & g Hdze
IFTA®] hard clip operation®] 2]% hard clip effect7t 1tk A7 FA A hard clip operation 3| o] 9] 2| o]
292 Y& 23 Hed ARELS IA orAY 2HE HUE A A wyoeR HARGAz
o} 7§ (aperture) apodizationg A|¢tat vh QUThY B =FolAE 5ABstaA F apodization®] #HH e o)
st FHAHoE w7 S}

[FTAE & 343 daxg dANA hard clip operationd Azt U FAE AR Az
(computation grid)elX HEJFAFE YA JF BA 23E wF37] Astd F438A B3] AL S v
e AE&o2A4 IFTAZL vidg e Fol He 7M Fad 723 54tk oad Fad o8 e
237} hard clip effectZ ZdH o2 3| AR}gad o3 Yd=E Ao Ad B 28 s fu
stA €k ofel Wi RFE AT ENME JAE A AR A9 hard clip operation®] d¢ JF] Wi E ¢

Aoz gatste WA soft coding® &7] olv]A H4 £IXE TE FHoz MAse P& AdsA
4 9 Ao ABYolHS Fo] B TE ITWS %7 olnjx] YA RIS ALgstE wo] AsZ A

AFA A uhs] soft coding W& hard clip effect® 443 adA] Xt 283 A o] 1 277}
oo g & 4 gl

2 =%AME hard clip effect® 2387 feto] AFGLA9] MTF JF9E apodizationdhs H4-& AL
&3t A9 /MTF apodizationd AASE dnEFL 2 1 @ e 28 @A B2E v
Zo] 2219 1A tAo g mdAd of onx e B olnx Y Vg AEog e Hi
9 o Fresnel & AZ thresholdgtel o3 ol z}ete] 7/|F apodizationd T3} 3 duF L ALE3td
a8 1@dA Aedd 54 F pE Hisee WHLE ou] H44 B ES apodization A H H 88}
gk g ZAE A RHge Houdeld I3 1(b)e HHSE onA 94 BXE voFE oy
2@ A AAFELR] AN dEldE A ojux g APt aae] YA FZE HAFE 3
A oju]z o] B 29F ddo] EAYL & + Atk 2 2b)E T apodization HH IS T o
< A ABeazY YA T2 A olnAE BAFEH A olujx Ui BFAT U B nd
g 293 gid2 vl 28 ¢ F At :
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® =oAL AT apodization AAS FNAFE Agsel 2520 Qe I olnlNE 44T + AU
e 84 529 2E HABFLAE AL + AT Bt

Optimization of aperture apodization
Minimize ) p(%,))

X0y
p(x%,%)=0, A(x,»)2threshold, (x,y,)eM
=1, A(x, ) <threshold, (x,y)eM
=1, A(x,y )2 threshold, (x,y,)eM
=0, A(x,y,)<threshold, (x,y,)eM

A(xpy.)=1FR[\/1 (xz,yz)exp(JQ(xz,yz))]

(a) (b)
I3 1. (a) 7} apodization®] A3 dnyE

¥ 2 () ¥ A 271A2 dAE ARt 4 BEg 31d o|nA|, (b) A2}
7N apodization Ze APt zte] A BE S 3]A o]z

* 2 ATE FPVEHE T FVAAATE AA Y Aol o8 o] 2o HF YT
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