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Observation of the Capillary Waves on the
Surface of the Column of Liguid

Ken MIYAGI

Standing capillary waves were produced on the surface of the column of water
mercury, and their wave-lengths and velocities were measured. The observation
uded wave-lengths ranging from 0.22cm to 0. 028cm.

A comparison of the observation with Kelvin’s formula without gravitational term
ved a good agreement in a wave-length region lying between 0.1cm and 0.03 cm.
An experimental formula was given in a form of modified Kelvin's formula.
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Fig. 1 Standing capillary waves Fig. 2 Standing capillary waves
on the surface of the on the surface of the
column of mercury. column of water.
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Fig. 3 Diagram of the column.
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Table 1 Measurements of I and 2r
of the column of water.
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Table 3 Measurements of  and 27
of the column of mercury.

lem| 2y cm|v? cm?[sec? Remark L emi 27 cm|v? cm?/sec? Remarg
x19—1 %102 x10—1 X102
1.55| 2.97 : 0.74 | 2. 2.4 |\
2.28| 263 384 |ip_g79em 1.48| 1.98| 358 ||
3.02| 243| 529 || 2.22| 1.83] 49.2 |'s=0.5cm
3.75 | 2.29 66.8 | Q—202cc/min 2.96| 1.70 66.2 | |
4.49| 2.19| 79.8 3.75| 1.63 78.3 | Curvea in Fig. 5
5.20| 210| 45 ||CurvecinFigs 445 1.56| 95.7 |!
5.96| 202( 111 |/ 519 1.51| 106 |/
1.55 | 2.32 17.2 0.84| 2.05 18.8
2.28 | 2.01 805 | i, 780 16.8 1.75 35.4 |
3.02| 1.82| 45.3 559 | LAeN| &g | = Ddem
3.75 | 1.72 58.2 | 'Q=105cc/min 33.5 1.50 65.5 |
449 162 720 ||° 4.9 | 1.41| 840 |iCurvebinFig.5
5.22| 1.55| 81 ||CurvedinFig5 50.3 | 1.35| 99.8
5.96| 1.48( 103
155 2.60| 22.2 |\
2.28 2.28 37.6 Table 4 Measurements of /! and
3.02 2:12 50.2 D=0.59cm A of mercury waves.
3.75 2.00 63.4 [ lem| 2 em| 1/2 em™!? Remark
4.49 | 1.88 81.4 || Q—150cc/min 10=1
5.22 1.81 94.5 || 0.70 1.03 9.71
5921 175 108 A 1.62{ 0.57| 17.5
2.12| 0.47| 213 is:o. Sam
Table 2 Measurements of / and 2 of the 3.14 0.32 31.3 v
capillary waves of water. 0.85 112 3.93
lem| A2 em| 12 em™? Remark 1. 45 0.70 14.3
x1o=1 .52 0.67| 14.9
1.39| 2.06 4.85 | gl mom| g s=0. 3cm
2.24| 115 8.69 | ID=0.79cm sen| nuegl g
538 LEsp IS 4y 3.97| 0.28| 357
4.54| 0.54| 18.5 Q—202cc /min oty
5.72| 0.43| 23.2 |/
1.92| 1.61 6.21 |\
2.88| 0.98| 102 |[P=0-79m
447| 0.60 | 16.7 JI Q=105cc /min
5.95| 0.44| 227 |/
1.20| 2.23 4.48
g31] py| may |(P=0-5%m
412 061 164 || 150cc/min
5.49 | 0.45| 22.2
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Fig. 5 a and b are velocity curves of the column of mercury,
and ¢ and d are those of water.
Curve e represents the relationship between »? and 1/2
of mercury waves, and f that of water.
Soid lines: calculational
Broken lines: experimental
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Tr, =469 dyn/cm, omy =13.53 gr/cm®

T r:0=71.3 dyn/cm, 0m0=1.00 gr/cm®
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EL,
ay~=1.07, Apyo-=1. 04
Ba, =167 cm?®/sec?, Bmo=2346 cm?/ sec’
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(1) LORD RAYLEIGH : Theory of Sound II
(2) % &3 wEwicE.



