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Transmission characteristics of optical nanofibers (ONF's) in metastable xenon (Xe*)
H. P. Lamsal, J. D. Franson and T. B. Pittman, Department ot Physics, UMBC, Baltimore, Marylana
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Optical nanofibers (ONFs) in atomic vapors

Cylindrical silica-waveguide

»

A~ 800 nm

Atoms Evanescent field

D ~ 350 nm
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MFD ~ 1 um

= Ultralow-power nonlinearity (~nW level) is obtained by

* Extreme mode confinement to realize large E-fields (E ~1/7/V) [1]

 Atoms as the “material” (resonant!)

= Experiments with ~100 photons (and ~100 atoms)

Choice of atoms
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ultralow-power nonlinear optics

* Two photon absorption
« EILT.
» Saturated absorption etc.

Problem: Rb “sticks” to the ONF
surface [3] (reacive alkali atoms)

» Scttering loss
= Short-lived transmission [4]
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Xenon
noble gas (doesn't stick to ONF surface!)

= Ultralow-power nonlinearity possible?
(yes, demonstrated in our lab [2])
» Long-lived transmission? (our main result)

Solution: Replace Rb with Xe

Experimental overview: Transmission measurements
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Taper region uuu ONF region ( L~1 cm)
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Experimental design
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Optimizing Xe* density
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» Optimum Xe* density ~ 2*10** /cm?

Long-lived ONF in Xe* \

1. Long lived transmission 2. Transmission modulation
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conditions depend on index contrast

Discharge on Discharge off * RF discharge
» Plasma index (cladding An)
* ONF heating? (core An)
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