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Temperature must be monitored in the 
hydrogen burner to prevent flashback
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D. Bykov et al. Flying particle sensors in hollow-

core photonic crystal fibre. Nature Photon 9, 

461–465 (2015).
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Hollow core photonic crystal fibers allow the 
introduction of a temperature probe inside the core

MICROSPHERE IN HOLLOW CORE PHOTONIC CRYSTAL FIBER AS TEMPERATURE
PROBE FOR HYDROGEN COMBUSTORS

4

[2]

HCPCF

sphere

    m

60 μm

P. S. J. Russell. Photonic-crystal fibers. J. 

Lightwave Technol., 24(12):4729–4749, Dec
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Temperature may be measured through the 
particle’s motion
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D. Bykov et al. Flying particle sensors in hollow-

core photonic crystal fibre. Nature Photon 9, 

461–465 (2015).

“Flying particle”

“Ring down”

P. S. Kincaid et al., Hollow core photonic crystal fibers 

for temperature measurement in hydrogen 

combustors. Proceedings of the 27th International 

Congress on Sound and Vibration (2021).

Temperature dependent damping



Modes guided by the fiber are similar to those 
that propagate in cylindrical waveguides 
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The ray optics model does not accurately 
predict the optical forces on the sphere
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Peter Seigo Kincaid et al., "Size-dependent optical forces on dielectric 

microspheres in hollow core photonic crystal fibers," Opt. Express 30, 

24407-24420 (2022).



Mie Scattering model predicts time of flight 
distribution more consistent with experiment
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Mie scattering

Ray optics

Peter Seigo Kincaid et al., "Size-dependent optical forces on dielectric 

microspheres in hollow core photonic crystal fibers," Opt. Express 30, 

24407-24420 (2022).rp = 1.59 ± 0.16 μm



Microspheres inside HCPCF could be used as 
temperature probes in hydrogen combustors
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