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[bookmark: _Hlk78230649]Anti-Stokes luminescence of an ion in a solid occurs when the ion in the excited state gains energy from its host and emits photons from the gained higher excited state. Since the host loses energy in the process a gradual cooling of the host is expected. However, such cooling is thermodynamically feasible only when the excitation light is a coherent source and the anti-Stokes’ emission light is noncoherrent. Anti-Stokes luminescence cooling of solid was first demonstrated by Epstein et al in the case of a Yb3+ doped fluoride glass. The phenomenon being prospective for space-based applications search for solids of optimum efficacy is on.
[bookmark: _Hlk78285668]Here we report for the first time, observation of phonon assisted strong anti-Stokes luminescence of Yb3+ in a high BaO-tellurite glass. A high BaO-tellurite glass contains large number of loosely bound/ free TeO3- and Te2O52- units in its structure which remain located surrounding the large Ba2+ ion because of its long-range electrostatic attraction. Absorption, excitation, and the anti-Stokes fluorescence spectra of Yb3+ of the glass show a phonon progression of 150 cm-1 which is a combined vibrational mode of rocking and the bending respectively of the TeO3- and Te2O52- units. Association of this mode with the absorption and anti- Stokes fluorescence spectra of Yb3+ suggests that the phonon is strongly coupled  with the 2F5/2(5) excited states of the ion and  the anti-Stokes fluorescence occurs through annihilation of the excited state manifolds of the host’s coupled phonon. The material is prospective for use as solid-state laser cooler.
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