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Abstract To study the property of quantum radar cross section (QRCS) of curved surface target, the probability
wave functions of single-photon and two-photon are introduced according to the quantum description of interaction
between photon and mirror matter, and the cylinder surface is used as the simulation model. The QRCS analytical
expressions of single-photon and two-photon are deduced on the basis of the definition of classical radar cross section
(CRCS), and the QRCS definition of multiple photons is extended and derived. The different physical natures and
mutual relationships between QRCS and CRCS are also analyzed. Simulation results show that the two-photon QRCS is
aberrant in millimeter wave band under different incident angles, and the single-photon QRCS has better
performance. Compared with CRCS, QRCS has higher main-to-sidelobe ratio.
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Table 1 Peak values of main-lobe and side-lobe (1=0.03)

Peak value of Peak value of the first
Detected parameter ] ] Main-to-sidelobe ratio /dB
main-lobe /dB side-lobe /dB
QRCS of single-photon 12.180 —12.480 24.660
QRCS of two-photon 8.111 —18.440 26.551
CRCS 6.976 —13.580 20.556
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Table 2 Peak values of main-lobe and side-lobe of single-photon

Peak value of Peak value of the

A /m Main-to-sidelobe ratio /dB
main-lobe /dB first side-lobe /dB

0.0300 12.180 —12.480 24.660

0.0030 —7.820 —32.480 24.660

0.0003 —27.820 —52.480 24.660

3 OMUL T RN 5 I

Table 3 Peak values of main-lobe and side-lobe of two-photon

Peak value of Peak value of the first

A /m Main-to-sidelobe ratio /dB
main-lobe /dB side-lobe /dB

0.0300 8.111 —18.440 26.551

0.0030 —11.890 —38.440 26.550

0.0003 —31.890 —58.440 26.550
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