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Abstract

In most optical textbooks, the Fresnel diffraction characteristics of circular holes and zone plates
are based on the Fresnel half zone method, which only analyzes the light and shade of points on
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the axis. In this paper, based on the scalar diffraction theory, the light propagation on the adjacent
two sides is based on the Fresnel diffraction model. The program is compiled to calculate the Fresnel
diffraction characteristics of the circular hole and the Fresnel zone plate. The calculated Fresnel
diffraction pattern can intuitively and clearly show the complete intensity distribution in the pa-
raxial region of the observation plane. The brightness of the points on the axis of different obser-
vation planes is determined by the number of exposed half wave bands, which is consistent with
the brightness of the points on the axis analyzed by the half wave band method. The Fresnel zone
plate converges into a bright spot at the focal length f and the sub focal points such as /3 and /5,
and the energy is concentrated at the point on the axis, just like the focus of lens imaging, while the
point on the axis of the observation plane such as f/2 and f /4 is a dark point, and the energy is
dispersed to other diffraction orders. The complete intensity distribution on different observation
planes is conducive to deeply understanding the diffraction characteristics of Fresnel zone plate
and provides a better theoretical basis for the design and application of zone plate.
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Figure 1. Fresnel diffraction diagram
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Figure 2. Fresnel diffraction pattern of circular hole on observation plane with different number of half wave bands

E 2. BHARFREHHNETE LR TR TS E

PAEATSS I s 1 AN RIS 1 _E B SLATS s Bt s L3R4S 1 BARE AR AN [R) D3RR 26 80, T H.
FR IR EAT N O 2, AT R AR BRE S, TR, AMEEL: R BSOS, 8RR
BOA Oy, TSR O USSR, AT o A Re S B, B LB . T 24 8 o
Be M BONMEEUST, A7 B RO SRR A, HOD I S AT RN, B R . 1T
S5 1] SR ) AT IS B L 558 P T B S (AR A SR VE B B o i e — B SRR BT M o E , B
[ FL ) BB, T S PR e i L S I ) B R .

4. SEERFERFRITHER

R EFLATIHR BT, R IR B e ke, R kg S o A R B R E G, IX I A
AT AL 2208 2mo SEVE BT Py w] Eh AR BT [T RN BR T ) T3 4 B & A3 3 . 0T —sE
PEBS LTI, A FE m LB AR p, = VmAd , WRIEZA AT B B 3E I F 3 %
ﬁ%@ﬁl?\jt(p):t(ﬁtl*cos(ﬂp2+¢0) [12].

5 FRFELATH —0 EBURCEARN 2 mm, A BRI AL SIS A RS d =
0.3951 m, FIERAS 16 oy, 4 A ibgn 5 Aa B EeEt, BRI 1, S N IREH R e
AN, FEILF N 0, WIFER W E I S R TRoRm N e (p) = 0.5+0.5*cos(4n,02) KU, =1x1(p)
RN, AT LA SRV He B BT

A1 3(a) AT 5, BT A I 22 ek T DR I OSSO EVE H s i BOPE, 2 5 9 A O 2 i i O
5 ARB B AN B . P IR AR SUP T, AR HPAT e O 2 BT A, B8RS 1
P BIEE AL CRE ZE A 22 2n HOBEERS, PR AU maR, Temse sl R¥EE S, AT AR, W
3D)FTR. MM B G — e /4 B, JO0E RIS, XOREN, U Sk
W, JFOREEANZE B E AT ARG 2 AR, XIS, RIS O SO A, Ot

DOI: 10.12677/app.2021.1112051 434 I EEY/BEH


https://doi.org/10.12677/app.2021.1112051

s, O SO, ARG, (HARCN 0. [RIEREE BN £/4 BF, SRR AR P T AR 4 Ak
i, MTURES, SRR . S U7, AT AR BRI B, SRS AL, AT AR
gnagss, Wil 3(c)AE 3(e)fTan. HJEEEN £/3. £/5 B, FURAIREAS P00 7] LLRI 3 A2 54204
FIT DA SR P38 ' 08 A AR R 3 AT — i AR T, JROR A5 3% 6 1 s o 4% 16— 473 R o 3 A0 8% T oo
SIARRL ZEATH AR 2 2m (BRI s, T RIS A, FROMEVE B s A B AL 3(a) R 3(D)
Fis. MR4E LRl SI7E £/3. £/5 U RUAb 2 RIS B L AR b/ il b s (R B 5 2 3R
I8 TE A SRR B I R I RO

(@) & 16 i BB (b) £ £ =d=0.3951m (c) P12

@rs3 (e) /4 ® /5

Figure 3. Diffraction patterns of Fresnel zone plate on observation plane at different distances
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