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Abstract

We have developed a terahertz time-domain spectroscopy (THz-TDS) system for transmission and reflection measurements of
metallic thin films. Using our THz-TDS system, we studied the conventional superconductor niobium (Nb) in the normal state in
the spectral range from 5 to 50 cm™. Both the real and imaginary parts of the conductivity are acquired without Kramers-Kronig
analysis. Nb exhibits a nearly frequency independent real conductivity spectrum in the terahertz range, with a very small imaginary

part.
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2. EXPERIMENTAL

* Corresponding aurhor: super@yonsei.ac.kr

Fig. 12 2 A729 THz—TDS F3}/WA} Al AE <]
JWekxolt}. Ti:Sapphire E 2 #o] A (34 ~ 800 nm, &
~ 70 fs, HA W& ~ 80 MHz) <}
A %= (photoconductive) QFEHILE AFE-3}o] Hgta| 2=
HAAE DA 7] 1 GX]eo), HR 7] 9 EX] 72 ALREH =
FAE AdEvE A2ddA dE GaAs 71 e =

=& A=A dEoew FHEI o7 HEdERA
HA AT @H 5 &) G YA AFEE = Aol

F3 A2 95t HEldl2x A5 L5 Al 59
3| #3lo] off-axis paraboloidal A<S
AP WAL Ao A FAARFE ol f3to] FER
dojA Hxaol Mx7] 9 gX7)F AR HIAI F
Y Hele 2= HAE AR 157 AR Ao®
UAHRAIA| A A& 38k T

Ti:Sapphire pulsed laser
- repetition rate ~ 80 MHz

- wavelength ~ 800 nm ; AN
- pulse width ~ 70 fs
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Fig. 1. A schematic diagram of our THz-TDS transmission
and reflection system.
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Fig. 2. Time-domain waveforms transmitted through
vacuum (black line), a GaAs substrate (blue line), and our
Nb film (red line) evaporated on the GaAs substrate (scaled
by a factor of 5) (top). Time-domain waveform reflected
from a gold mirror and our Nb film (bottom).
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Fig. 3. The reflectance and transmittance spectra of our Nb
film.

3. RESULTS AND DISCUSSION
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Fig. 4. The real and imaginary parts of the conductivity of
our Nb film as a function of frequency. The predictions of
the Drude model are also shown.

4. CONCULSION
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