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(a) Magnification system of pre-magnified DMH
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(b) Phasetransfer of lens
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Fig. 1 Sketch maps for magnification system of pre-

magnified DMH and phase transfer of lens
F (o s y) HYFT0 S Coess ) N33 B8 1 AR
VT (psy ) NIE B G T . d, S PTH S % B
Z B RS  d, D dE S R T Z A EE RS, f O iE
BEAERE. 2 LM A AL T guo (20 3) o 1]
T3 375 55 110 35 5 o B8 S AR L o 2 g e o ) AR P
i Cx;s yi) Ab

dyo (x5 y,) = exp‘ 1£(1 +y5) (1)
ﬁ*’K:%’ﬂg&ﬁvﬂ dzzdlif
= g BRI 13 6 31 ARG

TRIHAL A T R EOE

d()

o 30 =exp| (G Gt |

2 ETERYERETFE ZIRMEA

REMMERATHEBEBH

WAL L, 25 6 507 4 8 B DL o) B s 4 O T
5 CCD Z [ Wy B & d, 1F 7 30 0E 25 i 47 £ 18 7
B DR AT A 2 O e T T B A R
H AR = (2) w] A Y 4 s 457 1 b A AT L
R B2 IR A 5% 22 KT AT AR AT AH N A
[ B R 4 8 L Sl 2 W 8 ) B S AR OF T A
(pay) s BN PR Coo s 3o ) AT 18T B0 2 3K 45 (oo s
v TH AT B A — Y L R e (4l
Gt i AR5 - 3L REAF 2 (2o » yo) W1 °F- 18T B 1 R R
R AP
2.1 2EENHBEBNR

W1 Ca) s R T B B0 B34 Bl sk &
4i, CCD g St M2 YOI fE B 518 % S % L K i
1495 T AR e S T R LT B A A 5 ) SR
DL a S CCD Z M8 d, dEf7 3k
T ARV H ARG 0 (R B 0 T R A G
Ja SR AL S B ECay oy, s B

ECxpyy)==zCxs5y,)
7(597])

Sil[H(s97]) *
M w(5777>:|

w(&,p) =exp [/%(SZ—Fr]Z)] (3)

z(xysyp) =exp %(13 +3%)

A3 R — R B AR e, w (&, ) A EK
T BT 2 (o y ) AL H (&) (&,
#5941 R BT B B E (e ) B9
GEEVA EPSK R ONER TR s N OE EE VA IS WS TR EYE 1
A B R ITURE AL 2% 25 L.
2.2 RETFELZRTEMREMERERYE

MiEEBRHNHESN
N 1Ch) L AR 3 37 B8 A 5 L o AR g e 1 S 24 5K
(2) ZEH 7T AT 1%
E(xs,ys)=exp {*%{Jl*% (1‘§+yi)} .
SLECz,»y0) ] (€9
A IR — W A8 48, E (o) N B W) TH

AP B B E oy S5 BN I 1 9
Bl BRI x|~ 1 ¢ il

%Efﬁ%%ﬁﬁﬁ)ﬁ%%ﬁiﬂﬁ_{/\ﬁ*ﬁﬁ?ﬂlﬁ
FEHE L B Sy IR 7 1R 25 A P 5
MK (D H

E(x, 9yo):371{ E(xs .y )exp {ilD/-( 24+y) } 1 (5)

F(5) BF SR X B 30w B2 )5 5 B s B
ECx;,y )58 T Z I 7 1% 22 B A L F AT 5 3
FARAS T B s E YR E(x sy, X
L3RR S8 D= (f—d)/ ff R
TRIARALR ZEAME R TR S L b SO
BRI, & — D EME . d) HIC A B
Yy ge B s R (E. BN 2 D, AU — A>T 3%
Sk d, OB R B TR — A R R
£ AN M (5) | A5 JE T A SCRT 2 0 4
S LR P 30 R AT D s 0 D A5 JE 1100 T 1 R A 8
LG 3|
W(ﬁ’l/,n/):IFFT{gb(?’}’l,TI) * z(msn) »
IFFTLH kD » (kD) » w(k,D)]

(25+a%)

$(m,n)=-exp [i LD/(mZAIZ—Q—nZAyZ)] (6)

exp [*(m Ax*+n*Ay*)]

2(m,n)=

w(k,l)=exp [ (/’ AE+EAY)]

AL IFFT bk i i 28 e, ko lom’ o0’ vman
WEE (-N/2<k om0 omon<<N/2), (kD) N 4%




1974 T

¥ 4 38 %

STHT A SRAE s Gmosn) SR S8 B0 455 5 5 1T Ak 79 300 1
KAES L G o) W Ab R A S w (kD o2 Gman)
£5 R 2 (3) v BR T I AT 5 PR A AL R S R
KL (A& AP CCD AR R IR, (Az, Ay) 2 B Y BT
Ji T 18 R ISR R T R
2.3 REBUESE I AT

HR A b3 R, T 1 A B e R T T 1 T
{DAEE | B N SN B = W05 A 4 U S < R
SE o [ B A5 W) YR TR A7 % 2 PR 140 G 0 L T AR
it S S B 1) o L R L R O B S R T T
P i B A S A R v s ) T AR 3% B /) | g i
AR B R K3 — H BERRAE o A 2R AR Y
Wr At T — A 7 o).

ASCHR R bR B SRR AR S T AR AR B
25 B3l RS R . & 2 (a) AR AR I AT
PRRE 25 B Sl 2 et 2 B A i B R 1P
Ry JT e B R B R B R R (R, HCME R 0. 01 mm
CHCMER B2 P AR 4l S PR i B2 s B8 . & 2(h) Bl
G ERHRY WY DO IR T €7k WER R AP/ KPS
PSR R 43 A L e 0 8 2 44 X BT ).

x 107

1.787
1.786 o

1785 \

1.784

1.783

reconstructed image

1.782F N

Summation of intensity for

1.781F

1.780 - L L
154.5 154.55 154.6 154.65 154.7

Reconstruction distance d,
(a) Estimation curve for optimal reconstruction distance d,

(b) Intensity map of the reconstruction imformation
on the back focal plane of MO according to the
optimal reconstruction distance

W2 FIEHJ oA

Fig. 2 Accurate estimation for the reconstruction distance d

3 LIG A

Bl 3(a) Jg ki F Mach-Zender [ Hi i K5 F &
o ARk 4 T R G O T 2 s IR U D e o

CCD

BP, p
(a) Sketch map of recording system for hologram

(b)Digital hologram for a phase grating
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Fig. 3 Sketch map of recording system for hologram

and digital hologram for a phase grating
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Fig. 4 Experimantel results on numerical compensation for quadratic phase aberration
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Compensation for the Quadratic Phase Aberration in Off-axis Digital Micro-holography

ZHOU Wen-jing, XU Qiang-sheng, YU Ying-jie
(Department o f Precision Mechanical Engineering , Shanghai University , Shanghai 200072 ,China)

Abstract: A new method is presented to compensate the quadratic phase aberration introduced by Micro-

Objective (MO) in Pre-magnified off-axis Digital Micro-Holography (DMH). It can realize the numerical

compensation for the quadratic phase aberration on the back focal plane of the MO. By using this method,

one parameter only need to be adjusted numerically to compensate the phase aberration and also only one

hologram is needed. And, the auto-calculation for the reconstruction distance is performed in term of the

spectrum information characteristic of back focal plane of MO. The experimental example is presented with

a phase grating used as a testing specimen. The experimental results validate the presented numerical

compensation method right and validity. Some experimental conclusion and analysis are also given at last.

Key words; Optics measurement; Digital micro-holography; Quadratic phase aberration compensation.
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