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Depth Resolution of 90° Geometry Volume Holographic Imaging System
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Abstract Diffraction imaging characteristics of a 90° geometry volume holographic imaging system are investigated.
Volume holographic grating., used as a volume holographic imaging lens in the imaging system, is recorded via
illuminating the recording medium with a spherical signal beam and a plane reference beam. According to Bragg
selectivity of volume holographic grating, the Bragg mismatch of diffraction imaging in z direction significantly
decreases diffraction efficiency. The point spread function (PSF) of volume holographic imaging system is employed
to analyze diffraction imaging characteristics and estimate depth resolution. The results show that the observed
diffraction field obviously changes with the displacement of point source in z direction.
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Fig. 1 Schematic diagram of volume holographic

recording in 90° geometry
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Fig. 2 Schematic diagram of volume holographic

imaging readout in 90° geometry
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Fig. 3 Diffracted patterns with the probe point displaced by different §.
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Table 1 Center diffraction intensity on the imaging plane with different §.

d./mm —1 —0.5 0 0.5 1
Intensity 0.0010818 0.0031475 0. 2505 0.0031475 0.0010818
M 3 Fig 1 AT LAEH], Y 6. =0 B fiT 1 65 40 A
R BRAR ) AR MUY E = B B AT A TR

.
o

g

A T AR LI R, SR, 5|
b 2 T A IR = 7 I AR RS+ BT 4 S G AT S e B i
i R 2 T T S IR R BB T I S04
3.2 HubARBENN T S02l

PRI R = B RS S RS [ RS B 0. L E o
(T F RS 65 1 TR0 SO R IR . 0 7 2 Z‘%'zgéé&mﬂikyéwm
BEF, 0.=0~1 mm, &AW 0. 001 mm, IH—1k 158
AT 4 FF 7% 50.=0, 0.05, 0.1, 0.2, 1 mm I, H0s B4 LGB I B 0. 122 M

R R AR 2 BT A 2 RIE 4 AT LR B, 2 Fig. 4 Variation of ccn.tcr éiffraction intensity with the
PRI 28 AL £ 30 7 0 2% (0 1 67 506 35 40 6 0 probe point displaced by
v I I BT 3632 38 E A P 4 A0 26 SR LA AL 5 13 = 7 1 RS I o 07 SO0 o1 500 38 15 30 i
WSS 7 AR LB R R

22 0. WASTEME RS, B A& A3 3 56 3 0 A 0 vt 56 B

Table 2 Center diffraction intensity on the imaging plane with different §.

d./mm 0 0.05 0.1 0.2 1
Intensity 1 0. 84302 0. 47739 0.0079338 0.0042226
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Fig. 5 Variation of diffracted field intensity with the

probe point displaced by §.
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Table 3 Normalized total diffraction intensity on the imaging plane with different §.

8 /mm —1 —0.5 0 0.5 1
Intensity 0. 028605 0.057344 1 0. 057344 0. 028605
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