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Motivation Diffusion arrest in gradient-pitch LC lasers
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Non-polymer-stabilised mixtures diffuse indefinitely, until the gradient disappears completely, limiting their use in tuneable laser systems

UV stability of polymer-stabilised LC lasers
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Chiral dopant: BDH1281
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Conclusions

• Liquid crystal lasers are intrinsically stable to high doses 

of UV radiation (46 mW/cm2 for >1 hr).  This bodes well 

for the future commercialisation of the technology. 

• UV-initiated polymer-stabilisation of LC lasers is 

compatible with only certain dyes.  

• For incompatible dyes, the mechanism for failure is free-

radical attack from photoinitiators, induced by UV 

exposure.  

• Dye structures with exposed double-bond sites (such as 

DCM) are more prone to this free radical attack, making 

them less suitable for PSLC lasers, compared to more 

protected structures (such as the pyrromethenes).

• Successfully fabricated PSLC lasers improve stability in 

gradient-pitch systems (and the ruggedisation of LC 

lasers), enabling future tuneable laser commercialisation.

NMR experiments (top right) show that 1-2 minutes of UV exposure (at 46 

mW/cm2) is sufficient to complete polymerisation in these samples.

Monomer:  RM257 (2%)

Photoinitiator: Ir819 (0.5%)

Materials tested
No UV

5 min

1 min

Dye conc: 1%

Cell thickness: 20 µm

Complete

polymerisation

Evidence of

double bonds

Residual evidence


