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Abstract

The light intensity distribution formed by light waves through gratings is actually the result of
single slit (groove) diffraction and multi-slot (groove) interference of grating. It has been observed
that after a step with enough stages reflects the incident noise of a certain intensity, the tone of a
certain frequency band will be obtained in the reflected sound field. In this paper, the glare grat-
ing is regarded as a plane reflection sound grid, that is, the blazed sound grid, which gives the dis-
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tribution of the sound intensity of the blazed sound grid, and also gives the constraint relationship
that the corresponding path difference of the reflected sound waves between adjacent grooves is
satisfied. At the same time, according to the field survey data and the corresponding spectral curve
combined with the principle of plane reflection acoustic grating, the music phenomenon formed in
the multi-stage step reflection sound field is analyzed, and the firecrackers under the monument
of the Susan Anti-Japanese War Memorial in Maoshan, Jiangsu, China. The two phenomena of the
“Put the firecrackers in the air under the monument” and “Recruiting crane” in Heshan, Qingdao,
Shandong, China are explained as examples.
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Figure 1. Multi-level ladder
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Figure 2. Maoshan monument and step section
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Figure 3. Incidence and reflection of step a surface; (a) Normal incidence; (b)
Incident at the maximum angle of inclination

B 3. B o BROASFSRE; (a) BEAS; (b) BAHAAG

AL, ... =2d, cosO =2b, 3)
|
AL . =d +d, cos20, =2d cos’ @, =2b cosf 4)
FEREFHE(DREE R ZAE T, S RIEE o T8RN 4, AN A, 23
kZ’na—maX = ALna—max = 2b’1 (5)
4
kﬂ’na—min = ALrta—min = 2bn cos 9 (6)

DOI: 10.12677/mp.2022.123006 62 A


https://doi.org/10.12677/mp.2022.123006

WA, RIKE

FFLL, 4 LIRS a T LR ORI K A, 96

2b,cos@ < kA, <2b, 7
FONMIYBE S, 578 25— AL RO S8 AL B8 0 DAL B e S 4 30
85em<kA, <90 cm ®)
3lem < kA, <40cm ©)]
S 0 AR A3 R 9
k-400Hz > f,, 2 k-378 Hz (10)
k-1096 Hz > f;, > k-850 Hz (11)
HAGLNHN o WIRSENT £, 5 £, 20, B FXF:
fia <f‘2a <f‘3af;la <f‘5£l <f‘6a (12)

2) PGSR b 1O

(a) ()

Figure 4. Incidence and reflection of step b surface; (a) Normal incidence; (b)
Incident at the maximum angle of inclination
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Figure 5. Firecracker sound spectrum
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Figure 6. Some kind of bugle sound spectrum
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Figure 7. The third group of stepped reflection sound spectrum
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Figure 8. The fourth group of stepped reflection sound spectrum
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Figure 9. Incident angle decreases from bottom to top
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Figure 10. “Zhaohe echoes” staircase section
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Figure 11. High-five spectrum
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Figure 12. Spectrum of reflected sound
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Figure 13. Crane bird sound spectrum
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