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Introduction Experiment
In direct absorption optical spectroscopy, the Doppler broadening of spectral lines Differential
often prevents us from studying the hyperfine structure of an atom [1]. With On an optic table, the laser beam from the ECDL first passes through Photodiode N
Saturated Absorption Spectroscopy (SAS), this effect can be overcome and can be a variable attenuator and is then reflected towards the beam splitter.
used to precisely study the finest energy splittings within an atom [2]. In the SAS The beam splitter directs two low-power beams (Beams A and B)
setup, two low-power beams produced by an external-cavity diode laser is sent through the rubidium vapor cell. The strong beam (Beam C), which
through a vapor cell containing rubidium while another strong (high-power) beam passes through the beam splitter, is reflected using several mirrors to
from the same laser crosses one of the two beams in the opposite direction through cross one of the low-power beams, Beam B, in the opposition
the vapor cell. With atoms absorbing more photons from this strong beam, the low- direction. The two low-power beams, after going through the vapor Lens Lens
power beam then shows less absorption while the laser is scanning through the cell, are directed towards a differential photodiode and cross
transition. By directing the two low-power beams at a differential photodiode, an converging lenses to have a focus on the photodiode.
atomic spectrum corresponding to the hyperfine energy levels can be obtained.
Using this technique, here, we measured the hyperfine energy splitting ratios of the
first excited state of rubidium using the 55, ,, = 5P5/, transition at 780.24 nm.
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Figure 1: Hyperfine structure of rubidium for two isotopes shapes (equation on the right) and a linear I, is height of peaks, x, is the position
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When ground state atoms are in resonance with the and hence determine the hyperfine energy splittings explicitly.
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