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Buffer gas effect on the Doppler broadening of atomic transitions of Alkali
metal vapor in the presence of magnetic fields

Malihe Ranjbaran?, Fazele Yahyavi Koochaksaraee!, Mohammad Mahdi Tehranchi!?, Seyed Mohammad Hosein
Khalkhali®, Seyede Mehri Hamidi?.

! Laser and Plasma Research Institute, Shahid Beheshti University, Tehran, Iran
2 Physics Department, Shahid Beheshti University, Tehran, Iran
3 Physics Department, Kharazmi University, Tehran, Iran

Abstract- Investigation of hyperfine and Zeeman atomic transitions of alkali metal vapors have found numerous applications in
recent years. In these applications, there are some spectral broadening, such as Doppler broadening, which affect the accuracy of
measurement of energy difference between two levels. One of the preferable ways for reduction of the Doppler broadening is
usage of Buffer gas in the alkali meatal vapor cell. In this paper, the effect of Buffer gas on the reduction of Doppler broadening
of D1 atomic transition of natural rubidium has been investigated. Circularly and linearly polarized beam enters the rubidium cell
containing Buffer gas and atomic transitions were studied in the earth magnetic field and also an applied magnetic field with a
semi experimental way.

Keywords: Alkali metal, Zeeman effect, Doppler broadening, Buffer gas
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