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(a) Progressive deep-water waves (b) Wave profiles of pure capillary waves

(Crapper’s steady wave solution (6))

Fig. 1: Pure capillary waves progressing in permanent form on water of infinite depth. The fluid motion

is steady in the (z1,22,y) frame in (a) which moves to the negative z; axis with constant wave speed c.

(b): wave profiles of Crapper’s steady wave solutions (6) for different values of the wave steepness H/\.
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Fig. 2: Variation of the eigenvalue o(® = ot +i0” of the Oth order problem (24) with the wave
steepness h = H/A. The wavelength of subharmonic disturbance is twice that of steady waves (M = 2).

The steady waves become unstable at h = he ~ 0.272108. (¢ =0, M =2 and N = 32)
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Fig. 3: Effects of transverse disturbances with the wavenumber ¢ on the real part o, of the eigenvalue
o0 =0 4 ec™ where ¢V is given by (33). (M =2, N = 32)

29



30

0.04
0.03
0.02

0.01}

Oro

-0.01}
-0.02}
-0.03

-0.04

0.28

0.26

0.14
0

0.04

0.03 |

0.02

0.01
Or o

-0.01 |

-0.02

-0.03 +

-0.04

T
[ «:0
| \ @ : 0.003, Method 1

.25 0.26

25 026 027 028
h=H/\
(a) Method 1 : (33)

0.29

0.3

e

0
2 :0.003, Method 2

.25 0.26 0.27 0.28

h=H/\
(b) Method 2 : (43)

0.29

0.3

Fig. 4: Variation of the eigenvalue ¢ = o, + i0; with the wave steepness h = H /X near the critical point
h = he ~ 0.272108. (a) Method 1: 0 = ¢(® + e6™) using (33) and (b) Method 2: ¢ = o§°) + /26
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