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Sound wave



Ultrasound

𝑓 > 20 𝐾𝐻𝑧



Sound wave
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Wave velocity

𝑻𝒑 : Period(𝒔) 𝝀 : wave length (𝒎)

Distance traveled by one period 𝑻𝒑 is 𝝀 𝒗 = 𝝀/𝑻𝒑= 𝝀𝒇

𝒇 = 𝟏/𝑻𝒑: Frequency(Hz)



Traveling Wave
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Standing Wave
Standing Wave formed by two counter propagating waves

𝒚𝟏 = 𝑨𝒔𝒊𝒏 𝒌𝒙 − 𝝎𝒕

𝒚𝟐 = 𝑨𝒔𝒊𝒏 𝒌𝒙 + 𝝎𝒕

𝒚 = 𝒚𝟏 + 𝒚𝟐 = 𝟐𝑨𝒔𝒊𝒏 𝒌𝒙 𝒄𝒐𝒔(𝝎𝒕)

Standing wave oscillates in time, but has a stationary spatial dependence.
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Diffraction and Interference



Diffraction and Interference



Diffraction and Interference

𝒅𝒔𝒊𝒏𝜽𝒎 = ±𝒎𝝀𝒍

𝒔𝒊𝒏𝜽𝒎 ≈
𝑿𝒎/𝟐
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𝑥- 𝑥.
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𝝀𝒍 Wave length of light



Acousto-optic diffraction

𝒅𝒔𝒊𝒏𝜽𝒎 = ±𝒎𝝀𝒍 𝒔𝒊𝒏𝜽𝒎 ≈
𝑿𝒎/𝟐
𝑳

𝒅 =? 𝒅 = 𝝀𝒔

⇒ 𝝀𝒔 =
𝟐𝑳𝝀𝒍
𝑿𝒎/𝒎

⇒ 𝑽𝒔 = 𝝀𝒔𝒇𝒔 =
𝟐𝑳𝝀𝒍𝒇𝒔
𝑿𝒎/𝒎

𝝀𝒍 Wave length of light
𝝀𝒔 Wave length of sound
𝒇𝒔 Frequency of sound
𝑽𝒔 Sound velocity



Acousto-optic diffraction

𝑥- 𝑥.

Screen

𝐿

𝑽𝒔 =
𝟐𝑳𝝀𝒍𝒇𝒔
𝑿𝒎/𝒎

𝝀𝒍=650.4 nm



Time for fun!
1.Safety

2.Data recording

Acousto-optic diffraction

• Do not look into the laser beam directly.
• Do not touch the Piezoelectric ceramic piece directly.
• Charge the Piezoelectric ceramic piece after inserting it into water.
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JCI⌦⌦⌦Undergraduate Experimental Physics I↵↵↵Experimental Raw Data

”””��� Name fff˜̃̃ Student ID

ûûûåååˆ̂̂ÙÙÙ Date of Exp. ûûûååå§§§ Lab

ûûûååå��� Name of EXp. Measurement of sound velocity in water using acousto-optics di↵raction method

Appendix Table I: Experimental Raw Data

T (�C) fs(Hz) �l(nm) L(mm) x1/1(mm) x2/2(mm) x3/3(mm) L(mm) xm/m(mm)

⌥⌥⌥¸̧̧YYY��� Instructor:



T(℃) Speed of sound Vs
(m/s)

0 1403
5 1427
10 1447
20 1481
30 1507
40 1526
50 1541
60 1552
70 1555
80 1555
90 1550
100 1543

Acousto-optic diffraction

Reference data

Calculate the relative error!
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