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Fig. 1 Reeording and reconstrueting arrangement

£ . JE\*#H%H%*HE{\E;E\*': .F Iﬂf .'5'} j}ll
of phase—shifting holography N i e
Iy~1g: Lenses; SP1, SP2: Splitter; O: object; H: Hologram; :}}.ﬁ = ﬁ] i IEi- I ﬁﬂﬂl‘tﬁ“’
I: Image of object; F: Filter; M: Mirror 1. 52-PHEBEEAR
1) £8EMER, YPHE EAFELER TR, B A(zo, vo) =0, A= (L) IHHIERE

EH P E R PriE R _ _ .
(2, y) = —Bexp (i¢) exp [¢k(4f—2)], (3)

BB, IR R TE — R, BRI FOE, BB R A A
Lyee (@, ) = ]gtr;,(m, v)+ Rz, y) ig
= (@, y) |*+*+ i (o, y) R(z, y) +o(a, ¥) R (@, 4),
RIG A PZT ma/4 @E. W EBAYRR MR o—w, FAEREFEAYE O £, Mid
SO BB S REE N
Po(z, y) =6 (2, y),
FEXEE —iE R A T R, R N
Ioor(z, y) = |¢o(z, y)+R(z, y)|?
= ¥ (=, y) |*+c*+6* (2, v)R(z, y)+6 P (z, y) R (2, ¥),
R ) EEEER 1 R.
Lo(®, y) =Ip (@, y) + Lo (2, y)
= [z, v) [*+ [P(m, 9)|*+2¢*] + [z, y) +6~ (2, y)1R* (2, y)
+ iz, ) +e™P* (2, ¥)1R(=, ¥), (4)
(2) £2EEEHR, $ABRBHIR LB BEKEE L EEYME, RIES%HK
Rz, y) B £ LE, 2BEBMHFHZRERETMEERNE RMNANHARGDHE
ZHESIG K GEE, e BEE%LH A, i Huygens-Fresnel N X, #42BHEG
g BERAL (@i, w) ETE b B RIS 475 4.

o, ) =2 [ [ (o, 9) +64(z, 1)1 Rz, y)B(a, v)



51 NTFHHEELER 473

xexp { Sh-[(m—0) "+ (we- )7 Jdody, ®)
£, ). QRRAGR, R,
o(a, 9) = — BO?oxp igp exp (f) A(~ a1, — 3, ©®
B, HREME, RRALHZNE AN TALT, BRRNBES TN,
Ino(@1, y0) = |Poo(m, 9) | =B O A(—zi, —y) A*(—m, — i), (7)

2. P-PEBEER

(1) 2B8@MER: B QM QRNERVPRMSE N, Mo HEE— KBt Mg
HERBE A5 k.

Ii(w, y) = |{(z, y)+R(z, v) |*
= (=, ) |*+E+P(z, y) R (z, y) +¢*(z, y) R(z, y),

NG, BPZTHmA/4RE, MNEEBRHXHHEMLEY—x, BB FHESHEEN
(ve0, vyo, 0), MISE—KBRIESE = B ZI, Y1 LARLFHEE JLT R A(2o— v, Yo—T%), T
RE H E#YE i o576 A

o0

be(@, v) = = Boxp[i($~m)explib(4f -1 {1+ [ [ A(@o—70u0, yo—70,0)

b exp[ — %2;: [(zo+2)*+ (yo+ y)EJ] do dy}, (8)

7 v B2, SR —ig R R AT KRG, R GIR TR,
I(z, y) = oz, y)+RB(w, y)|*
= o(a, y) |2+ + (2, ¥) R (2, v) + (2, y) Rz, ¥),
LR R R BRI RREE A A
I(z, ) =1:(z, y)+I1:(z, ¥)
=[P (a, ) |+ (=, ) |*+20°) + [ (2, v) +P(z, ¥)IR* (=, y)
+ [Yx(z, )+ (o, Y] Bz, ¥), 9)
(2) £REEN. BLABH2EEAKERE1LRFEA RiES%X R, yv) BREALA
A, £ BEEFH=FX RIMNAESARXO) PREZAFESTHMFHSBRBENE #LELH
R24Eh, i Huygens-Fresnel A%, £ BHEG 2 BEEL (2, ) FE LR ERESH
A -
doo(a, 90 =5 ([ (o, ) +i(a, IR (, 9)R(, ¥)

xoxp{ 2L [ (a—2)+ (i~ 9)") Jdady, (10)

¥ (1) | (2) KA (8) AN (10) 4k 17 18-

Yoo(%i, yi)=—BO?exp (é9) exp(ik4 f] [A(—zi—Tvp0, —~yi—TV50) —A(—2, —y)], (11)
BR BREWE ARBAREZHEE RATRFYN, STREBXEZE, BFRLEXT
BFHRAERH, NTEAES, MW ERE X BERNERESHR.

Too(@s, 1) = | oo (i, 9) |
=B20*[A(— @i —TVp0, —Y§—TUpo) A" (=B —TV0, — Yi—TVy0)



474 ¥ o= o= @ 11 %

+A(__'m‘1 ?—_y'.)A*(__mia _'y*>9 : | (12)

s E?JEE:H%XTI:U‘FB%’IE

1. #%- ’-ﬂlﬂﬁéaﬂth‘ﬂ‘.ﬁﬂ*}&ﬁ
Hr B 1 6B N B B R 734 B, ﬁﬁiﬂ&&ﬁﬁﬁfﬂﬁﬂm
Iy, y0) =BO*|1— A(—a, —y))|? e ,
=B O{1+A(=a, —y) A*(—ai, —ys) —2R[A(—z, —y)]}, (13)
e R ATPIRDES (&P » _
At yo)={f5, (@0, %o) € KL+ KW | (14)

0, FA
K o N AW REBEY 0<a<l,
31 (14) AN (13) 2% 77 48 1590 B QLAY X B 4.

7. o Do —Timn _ BIO%= BI0*(1+a*~28) _ _%a~a® (15)
"\ Ine—Inn  BO+B0X1+a’-2a) 2+4'—2a°

(1D RRN (D KX AT B9 - Y B L BAR FIHBR A X R

Im)m —Ianmin= B20452_°0= 16
Vbo IbOmax“l‘IBDmin 3204(32'1“0 lo ( )

B ViR o WREENEEE, K o=1, PREWRFH, V. XBBAMEL T Vo 5K 1,
REa>0, A, HR-YHBEEBAREHSNR H@ﬂﬂﬂﬁiﬂﬁ?ﬁﬂﬁﬁﬂﬁﬂsﬁo
2. Y-PiEBE B A X bk B A wt
1B o ) 3 RS DUE Y B b 77 4 B A ﬁ?ﬁﬂﬁ&ﬂﬁ&?ﬁﬁ
I(ai, y)) =B?0*|1—A( =i, —yi) +1=A(—=2i—T0,0, —1i—T0y0) |?
=BQ*[4+A( =, —y) A" (=@, —ys) +A(—Bi—TV50, — Ys—TVy0)
X A*(— 0 —TV50, — Yi—TVy) —4ReA(—mi, —yi)
—4ReA( —wi—=Tv00, —Y—TV0)], ' (17
J:itq:'Bﬁ}ﬁTﬁﬁﬁjﬁznﬁ%ﬁlﬁk?ﬁkﬁ&ﬂ@ﬁ&ﬁo ﬁ(i‘i)ﬁftk(lﬂﬁ—fﬁ

- EIREXT R

=IE max_‘Izmjn
Vﬂ 12 max+I=;min

_4B%0*— B0*(4+4°— 4a)
4B*0*+B°0*(4+a*—4a)
da—a®
s T R
HODK RN (1) AT RY-WHB 2 B 1 59
A .

Fig. 2 Photograph of reeonstrueted _ Vi L6 max — Loomin
image of phase—shifting hologram T oo max + Loo min
2 2 B20%a :
taken through 8 x objective by 13204.32-4-8 =1, (19)

TV camera



5 M : RFHEELER 475

(a) (b)
Fig.3 Photographs of reconstrueted image of double-exposure hologram

taken through 8 x objective by TV eamera.
(a) In-line; (b) off~axis.
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Abstract

Phase-shifting holography is proposed to record double-exposured hologram whose
reconstructed image is formed by subtraction of two reconstructed wavefronts, It can
be used to imnrove SNR, resolution and contrast of the reconstructed image. In this
paper, the theory of this technique is developed and the method of infroducing phase-
shift is discussed. The experimental result is comparad with that of common in-line

and off-axis double-exposure holography.
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