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Fic. 3. Two-dimensional flow diagram for incident and re-
flected elastic shocks. Shock incidence and reflection results in’
streamlines Si, S, and S; giving a surface rotation §+8:+s.

velocity® as
u22= (Ag//l;)zux?, (5)
and

= (Bo/ 41)*(¢/¥) us?. (6)

- Ay/A, is the amplitude ratio of the reflected com-,

pressional wave to the incident compressional wave.
B/ Ay is the amplitude ratio of the reflected shear wave
to the incident compressional wave. C, and C, are
velocities for the compressmnal and shear waves
respectlvely in

¢L (Uapp?/Cp?) —1]2=tan(w/2—e), (7
and

‘I’=[:(U,.,,,,2/C,2) —1:]”2=tan(1r/2——f). (8)

The angle ¢ is the angle between the free-surface and
the incident compressional wave. The angle f is the
angle between the free-surface and the reflected shear
wave. The amplitude ratios are ‘

Ay AV — (W2—1) [\ +¢*(\+2u) ]

oy ey B

and
B, _ — 4up[A+¢*(A+2u) ]
i Ar 4PV + (V2— 1) A+ (A +2p) T

where \ and g are Lame’ constants.

The optical lever deflection can be related to the
particle velocity u; by extending the flow diagram of a
hydrodynamic shock described in Ahrens and Gregson.
This extension (see Fig. 3) will not depend upon the
usual approximation that the free-surface velocity is
twice the particle velocity. Instead, the optical lever
deflection is equated to the surface rotations pro-
duced by each of the three shocks

1/2ad'= 8+ 6o+, (11)

where 61, 8, and 8; are the rotations associated with the
incident compressional shock, the reflected dilatational
shock, and the reflected shear stress shock respectively.

(10)

8W. M. Ewing, W. S. Jardetzky, and F. Press, Elastic Waves |
in Layered Media (McGraw Hill Book Company, Inc., New

York, 1957), Chap. 2, Sec. 2-1.

GREGSON, Jr.

TFrom the geometry of I'ig. 3, ‘
8= tan™[uy cose/ (U app— 1 sine) J. (12)

The surface rotation of the reflected compressional
rarefaction is

8,=tan{uy cos(e+&) /[ Si—us sin(e+61) ]}, (13)
where the streamline S, has a magnitude
Sy=[ (U app— 111 sine) /cosédy ]. (14)

The surface rotation of the reﬂected shear stress
rarefaction is

‘u;;COS(ﬂ'/z—f—al—(Sz) ] (5
Sa—u; sin(1r/2—f——61—62) " )

63 =tan™! [

where the streamline S, has a magnitude
So= {[ S14us sin(e+ ;) ]/coséd.} . (16)

Equations (5) to (16) are used in a digital computer
program to find valyes of %, the incident compressional
shock particle velocity. The necessary elastic wave
velocities, material constants, and apparent velocity
are used to calculate the amplitude ratios relating
particle velocities 1, and u; to u;. Values of u are
selected and used in Egs. (12) to (16) until Eq. (11)
is valid to the numerical precision required in the
experiment. Such values are 5% to 109 less than
particle velocities computed by the free-surface ap-
proximation.

An additional feature to consider in this experiment
that does not concern a plane wave or a two-dimensional
steady-state experiment is an impact off the optic
axis of the optical lever alignment. Figure 4 illustrates
the geometry of this case. Assume an off-axis impact
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F16. 4. Geometry of an off-axis impact.
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