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The Experimental Puzzle:

Kamerlingh Onnes (1911) and many others subsequently

showed that, in superconducting metals below T,,
_ Ry =0,
as proved dramatically by “persistent currents” in rings.

But:

Daunt, Keeley, and Mendelssohn (!‘1937) and Ramanathan
(1952) had found no change below T, in infrared
reflection or absorption coefficient (at ~14 um).

So, the questions:

Is there a maximum frequency at which
superconductivity is effective? If so, is it set by an
“energy gap” in the supercunducting state?
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Fig. %.‘- - Schematic Drawing of Dewar.
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Fig. 17 Frequency dependence of g, /oy 0y/ay end To/Ty according to the calculatien

~of Mattis and Bardeen. The transmission curve is for a film of resistance
377/ (n + 1) ohms per square, where n is the refractive index of the substrate.
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(ARBITRARY UNITS)

F1c. 4. Low-temperature absorption curves for seven pure
superconductors plotted as a function of frequency in wave
numbers. These curves have been normalized for display purposes
so that the ordinate of the lowest frequency point is the same for

ich. This point is- obtained by using the coarsest dispersion
grating in zero order. The estimated spread of frequences is
indicated by the horizontal bar. All other points have band
widths of the order of 10%. -
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Fic. 5. Measured values of the width of the epergy ggP at c
absolute zero in temperature units plotied as a function o

critical temperature. The stra.lght line is the pre , Es{0)=3. 5
2T, of the Bardeen-Cooper-oCh icffer the The ‘width of the
energy gap, of aluminu i and Garfunkel
using the microwave sarface resxsta.nce en here, and
in the following two figures, for companson our-data.
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CONCLUSIONS

Far-Infared Experiments
quantitatively confirm BCS predictions
of Energy Gap.A(T)

and Electrodynamics o1(®) and c,(m).

.. BCS must be correct!




