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Abstract

A question in IYPT said that when two or more candles are placed together, the candle flame will exhibit
a stable coupled oscillation, so this research will dig into this phenomenon. We placed two bundles of
candle at different distances from near and gradually increase the distance to far. The flame shows in-
phase, rotation, and anti-phase oscillation mode respectively. We analyze the phase shifts and frequency
of each mode. Then we use the theoretical model to probe into the theoretical phase shifts and frequency
of the flames at different modes of oscillation; compare and discuss about the theoretical results and data
we obtained. In order to observe the airflow around the candle, we use schlieren photography to observe
the airflow around the oscillating flame and use smoke of incense and PIV technique to analyze the
velocity magnitude of the surrounding air currents and the position where the vortexes are generated. We
also discuss about the interaction between the vortices respectively generated by two candle oscillators
and the characteristics of the vortices exhibited in different oscillation modes. We use the results obtained
from the experiment to establish a model of airflows so as to explain the relation between the
surrounding airflow, vortex and oscillation modes of the candle flame. We also attempted to seek new

oscillators that can display a rather stable oscillation phenomenon.
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