OB 26 3 % e -11-& Vol. 9, No. 6
1989 426 H ACTA OPTICA SINICA June, 1989

—MHENBAREER

€ OR TEX
GLRE TR¥TRIFER)

® %

AXNEEENGRBELRE L, HEREERT, RUEERREZNES BROTLATT 8
5. BETHRRSARFESSRELTRANEEANEENE—E, FENCREEENELEE,
HEIATHEGRRNEL, 2 EIAETEEERY RAREILNREARORE, AXELHN, TR
BN R, A —ERETHANSEENECHNE.
X@E: BOEOLE, MR, B 5T R,

=, 5l

WA WE A RRT, RE DR KUk i G R4 BARBAT THRE™, 78I
B, M EMEBREESHERKRESET— R, NiRA T BuEANGKN AN, £4
EGBFE A, B R R E RO R E MR R RN AR, T EET GBS R R
MrE—ETE RN AR, R T ¥ ARBINEES: AR ERIARAARS WY RS NRPTRE
BB AT BEZEARAMNFHE S, mRIEFEM ST B EMURE, Ha RS
0. DI BRI A B B IR AT R A R T BT SO P B R BT
i B DR B AT 7 B2 R AUR T MR R T A O ORI AR 2B 0 T LR R PR I (1R
4 B, T BALA B TR0 4 B — 5 ot 2 i BRI AL, v BB R BRI RE T — 5%
H R,

{578 — i Leith % A G HUBIL & B 4 — S U AHE B g a6, 2
fih 2 b g 82 L AR TE & BB B, BAERYSCHER D] 1 R IR EX ZE R A
EREWREENZILABEELRRE, EHFERAH TS AFERKYEE L. 31
HEABEEH T XEYBEER, #—5 WA T IR

=K H

MEETLEEE—-REAMYEXERYHT
_ AZBo2R
AoRotr + A2 (Rr —2y)
_ ?\.O(I'GZOZR_‘_ Mc (QJ'OZR == 1’320) (1)
M2Zrt Mo(2a—2)
Dol/Rolr 1 AZe (Ye2r— Yro)
AoZo2r+ Ao (2 — %)
VRS F 2 19884E1 4 20 Hy WEIEHAEM: 1988 4E4 J 20 H
* WAk HBERELHAL.

Tl

Zr

174

yr=

2




528 3% 2 2 ® 9%

KA (2o, Yo, %), (@r, Ur, 28), (@, Yo, %), (@, y1, 2 HREY A, 2%V, HIALE,
BRI BT, A RIERER, A RBIEK. RAE XZ Vi (y=0) 5 — 44 R PR
NFEHESHEN, T IRESFIR dop F dep, WE 1 PR, HANTHRE, BAKMERER
S GRMY RBE LM BTEY FEHEY TIERT—RLBE, ABE MR/ N
AER™,

1. BREM KL

X BT YR ZH G B — K (2, 22), HAR K Or(er, 22), BB KK H Q)R
K

021 AoZoZe%R (zozo _szG)
Ao ==L An= 0 A4,
T A (7\.02023 + AZeZp — MOZa) - (2)
Ay = oy A — AgZo2tr= (2R (wo—%) +-2, (@o— oz)] A
Y (AoZo?r+ A2 — A2o%) °
FERERBREENLT, B
oy, 2R, Lo TR DTgs 3)
oy (2) 30 LI4g 2
AZJAz - A}Ofo A?\l,
- @
Arp, = — \}‘\)‘;z:c AA,
of Xo-yoizo)
j.z‘
4R R(x ,yR,zR)
Fig. 1 Construction of the hologram with Fig. 2 Variation of the image position
linear diffused reference beam with wavelengh (A;>Ag)

B 2 W] WL OEE A 400.0 nm ~700.0 nm, A,—632.8 nm, A=>550.0 nm, 2z,=5 mm,
%= (2/2) =1m, W 2dws, = Az, =3.14mm, B 2 S H T HREREH KKk,

2. BEMSERFET BT

TR ET RAPE—K A, EREGEHRET, 85 0\ S REY B M
iV

2
Aﬁll,= - }\}szo AzR,
R

(%
Awlz,, = ...%):E AZR, (5)
R

Lgy, = — 20 Az,
%R
T 202z, W Lo, T/D, AT LI B WERTE
* LIRS A X2 FE NS, 3FRNEREET IS,




6 3 — R A BER 529

A= Az, + Dz, = — 2,4 ?‘”&) — —z, ctg 0405, (6)
R

A tg Or=(2r/2) . #5 0r=380°, 460,=20°, z,=bram, Il dz;=3.02mm, E3LHT
B R RIEY B,

X
ax :h\OIRl L
“LRs

Fig. 3 Variation of the image position with the Fig.4 Variation of the image position with both
expatnding of reference beam expandings of wavelength and reference beam

3. HelREfE ek
G IRFEWOLE R A = R A RN EH, ATRE R

Z
7;?20 a,

Azp =Ly, + derp = —

M

A%
48T HBARMEEE, X 4, 7450 a0 TR

1) BEW RN REERE M=%, SFRFEN K E R Ba— Ry, W O, Orroy
Orrin, Orron 28 BIR R GIE TR IR A B, BAEFITIUIE O Oz, Oreas,y
O WS4k

(2) BEHRNER—-SFHRE N AR, BEARER - KHERMRBEN R, R
RFHEE o, A, FHE G EREY B —T e, B MR AN RIET S
LN RY IR, F X ABCD g, 3 F MR A o, BIRE 2B K QA A R, Frl g
g, FOX A RECY S AME, EHAREN, BTHEAFAELERNGA, RYAER
PR, — B 2, ) —n ik i,

(3) F-;EREURTE 2 FINE, HITE 2 7 RS RARSEREERRME, mAid
Tt T A BEER T wr RIB G, BB G B IR AR, B R
=g:op ACE-y NP OR R R &8 o &7 X Hi

(4) BB EAF AT LLE I, BN 4 5 AR R IR RS RN = Y R A ER K, T
T AR SPERE S, TR R R T4 B wa B SRR A R R FLAT R, A0
EHNIRFTEEE MR AT B, DT RAEFHT R, BMIREE 20 & i 05

Awy= Axy, - Avrp = — Aoty A\ —z, ctg Grdly,
(43

=B R

1. RSB hAPER
B 4ol B NHRPTREMEE B M &I BAT IR, dol R Aot F BT A MGEERBEA N IR A



530 ¥ &4 = & 9 &

PR, WHBE R0 By JEBE Aoy 3 F27R N BRITRE T 48 B 15 i /N3 DR BE B Oy

Ami'_—"‘Aﬁ;—%—ﬂo (8)

BRELEBEGR TN we ARBLWERR Dy, WEEBR 20 R F 42 EHK

BEWS Yy 2, 5 S H T IFRRME O B BN BHEE B AR B, BARE & FI 4 day = A'B,
do; = A"B”, 3 B N RS LAY RIFH 1B (8) AMRAE S H .

(a) % D> wp>—L g}

2r-t-2g

dzy=wy+ o Wa, (9)
2E

(b) %4 wy< 2 Dy i}

21 t+2%gp

Am‘ ::.z_l DEO . (10)
%E

(a) ®
Fig. 5 Diagram for the minimum perceptive distance

M@ (D) WFER A LA 4o SBREATEHT BEX, ERBLTFHENEILA
B RS H W, —BHPE 2e=800mm, ¢;=bmm, Dpy=8mm, wy & (a)f i, &K
IR BAE R wa 68 do, g NIRBYTR/NYHEBERS; AR A B H I'~8x 10 4rad, %
B B 5 B Ao, =0.15mm, RN (9) RATR H wage=0.16mm,

2. YEEBXIEEE N R

MDA URY, REANECEREEBHSERENYT BRI, T8 wa B &
> Onan 2 Oray B3\ B des 7 51 A BIHR (B FRBE A2en, W 6 Fiof. WA 6 W LIE &

o bl s a
2 D[ Thwy - li BB T LU B R R T
‘D
+ B I =5 o 2
927y, (1), (1) RN () R, T4

Fig. 6 The influence of longitudinal A ‘
chromatic digpersion | 42z = Yao (13)



6 1 —FFRHEREER 531

Aarg, 3 N IR EITR A Dy

A\
A, B 14
9" 21 t+2%g e ( )

3 wige=0.15mm R (14)X, 4 AA=3800nm, A=550nm, ®[PIFH 46,=1.6X107*<
1, Hp 46, DTN AL PR, EIET wa R, 90 G E & B KRR
B &, M E AR E,

m, % & % R

BBET AL, HETHMBEN—-SEEERLERMES iR, B7+HS
%R WL TR 2 e & BUR IR B BT A . R O Rk, B RBIR
BETLEBEE wa WM. BTERARFEZTRAREEEGRE, RO REA RIS
H T BB a AR S 77 1R T I & IE R4 B, D SR B 4E S 237 81 L LR
S, B AR AE — i, THRBEDR O Kk,

ERRAREIMFR, I H w=8mm, z,=2,=500mm, z,=10mm, 6r=0,=30°,
A0, =20°, FE4E Ly R R 180 mm, #4225 100mm, My ef 8 i wy =0.16 mm, dr;=
0.16 mm; JH A48 dorge =2.90mm,

glass pole

Fig. 7 Experimental diagram Fig. 8 The achromatic image of an eyepiece

E 8 ZprHa i ke BEHBE) B, HT BB AHLAIERFGRHA /N AR
BB 45 A — P, N 8 i B R T2 &, HE SR BAHEV R IX
Blo SRRAAREDNMHEARRALSY, THREILEBRERETHELYK, FRAHYR
B2 B, pim, A LB AR A H#ER .

H, &

1) WTHRAEREHRMEANRLEE, BT AELEBER AR RBEALS RREHR
BB, NHRPTRER 2R BY R (R A3 ) SERROG R R M Z MR BT K. 43CH
R ARFEREINRAT REBAETNYT REZELSF AP A,

(@) ¥FAXFERNLEE(BELEE, BLLBE), B#AKYT R ERBRRTEA



529 i e 2 4 9%

B B e 95 1k, 701 RO R N R TR 7R B IR, T LR B — BRI

(3) Wgs AR, BTIEENRE THRHKEEESE L, £R0YT REENFE—
MmN, W E LR A2k RN EALER, BTZALRGREBNEREUR
TR 0 B V4 Pk i 0 1, 9 50t L 0 1 1Y 1,32 0 R

(4 mTPAXRiENEEFEBERNEZRER LEARTAEHOELEEA, BRT
—FEAE L BR N HERR, A, BTXMAFHARWHULHRASERE, LA REa8
BHE AR E R, Bk, A — 1 N 5

& F X W
{11 O. B. Burckhardt; Bell. Syst. Tech. J., 1966, 45, No. 10 (Dec), 1841~1844.
[2] D.J. DeBitetto; Appl. Phys. Lett., 1963, 9, No. 12 (Dec), 417~418.
(3] P.G.Bojet al.; 4ppl. Opt., 1986, 25, No. 22 (Nov), 4146~4149.

[4] E.N. Leithef al.; Appl. Opt., 1978, 17, No. 20 (Oct), 3187~3188.
[5] %@, sk4hs0; tzeaeik», 1087, 7, No. 8 (Ang), 721~727,
(61 FHIE;cbyd BRAE BB, (EIF TR, L5, 1984), 20,

A new achromatic image holography

FaN CHENG AND YU MEIWEN
(Optical Engineeri.ng Department, Beijing Institute of Technology)

(Received 20 January 1088; revised 20 April 1988)

Abstract

Based on the relationship between object and image in the holography, variations
of image position with bobth expandings of wavelengbth and reference soures are discussed
in detail. The idea presented in this paper is thal images of whole visible light can be
overlappad to generate an achromatic image by making use of the one-dimentional
diffussd reference heam. The achromatic image range is defined. Having considered
the resbriction of the elementary hologram and pupil of the eye to imaging beams, the
high—quality achromatic image can be observed.

Key words: diffused linear lighl source; achromatic image range; expandings of the
image point,





