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Liquid-phase laser processing, where the laser-irradiated target material is immersed in water for 
cooling, has been reported as a promising processing technique for thermally fragile organic materials. 
Although nanometer-sized particles have been reported to be obtained with the liquid-phase laser 
processing, the physical property did not change because quantum-mechanical size effect does not 
exhibit itself in the zero-radius Frenkel excitons. In the present study, we step further to use solution 
droplets as a target material, “solution-phase laser processing”, where organic molecules are 
molecularly dispersed in organic solvent and, therefore, expected to easily alter the conformation and 
the energy state upon laser irradiation. Small volume organic solvent is quickly evaporated upon laser 
irradiation, letting the bare organic molecule placed in water and rapidly cooled. To prevent the 
chemical decomposition of the target -conjugated molecule, the specimen was resonantly irradiated 
by a ns-pulse green laser, not by a conventional UV laser. 

When the solid state spin-coat film made from MEH-PPV chloroform solution was used as a 
irradiation target immersed in water, resulting MEH-PPV particles showed similar photoluminescence 
(PL) like the PL of the spin-coat film and PL of the chloroform solution, including the 0 1, 0 2
vibrational transitions: this indicates that the energy levels were not modified from the spin-coat film. 
In comparison, when tiny droplets of MEH-PPV chloroform solution (orange color) were suspended in 
water, laser irradiation gave rise to yellow MEH-PPV particles which showed 550 nm and 530 nm PL 
(type B), blue-shifted from the spin-coat film PL 580 nm (type A), suggesting a successful phase 
transition of MEH-PPV polymer to type B. Further solution-phase laser processing left the type B state 
unchanged. The irreversible phase transition from type A to type B suggests that the type B ground 
state has lower energy than type A, which is consistent with the blue-shifted PL of type B, provided 
that the excited state energy is similar between the two states. Thermal annealing up to 200 oC of type 
A state did not give rise to type B state, which indicates that the activation potential between the two 
states is higher than the thermal energy at 200 oC and that only the proposed solution-phase laser 
processing enables the system to cross over this potential. 
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MEH-PPV
(a)

(b) LP

(b)
solvent [nm] E[eV] E[eV]

chloroform 528 2.35    0.21 
549 2.26 0.12

 0  0 579 2.14 
 0  1 614 2.02 -0.12 
 0  2 639 1.94 -0.20 
toluene 530 2.34    0.20 

556 2.23 0.09
 0  0 579 2.14 
 0  1 611 2.03 -0.11 
 0  2 653 1.90 -0.24 
dichloro- 530 2.34    0.26 
methane 551 2.25 0.17

0  0 596 2.08 
0  1 626 1.98 -0.10 
0  2 653 1.90 -0.18 

(a)
solvent [nm] E[eV] E[eV]

chloroform 0  0 590 2.10 
 0  1 642 1.93 -0.17 
toluene 0  0 593 2.09 
 0  1 646 1.92 -0.17 
dichloro-  528 2.35 0.23
methane 549 2.26 0.14

0  0 593 2.09 
0  1 626 1.98 -0.11 
0  2 653 1.90 -0.19 
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