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Local thermal treatment of a cell solution using a modulated laser beam
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Table 1 Composttion of a cell solution

Cell(Arabidopsts, protoplast)  [2X10° 3X10°, 4X10°, 5X10°, 3X10° #/ml
Mannutol 05 M
MES 4 mM, pH57
KQl 20 mM
Base fluud water

Wz CO; golA Yoz 71g3t 8 BUe] 25 BYE 35 98 28 AAE Fg
13 th Aol He B AEo] 10 cmgl #8 R0 1 am Zol2 g  d&u CO,
#H o)A WL AOM(acousto-optic modulator)S o] &3t HA Z3 Ful4 & wzste So) 2
Atttk B8 F9HE 60 mWZ 34 AASA RASAT T4 1G-S 9% Y Hzx w
EE dohi] H3 B2 £E Fr)e fteg {433 F9%4E 10 Hz, 100 Hz2 Hz3he
A9F F954E 10 Hz2 §X138k2 & £8 50, 15 10 mso. 2 HEdes 48L +35%
g BE JA2(f=50 mm)E JAEAA F 300 m AFS HolA WE Bo ZANAL. &S
271 AN QHAUNE 35 mlo]AR o]lF FA ) EAsd i AW YA M &EE ¢
< F UA=E MHAGAT s WY FA 25 moln g9 X Eo] 60 yme E-typeo &
A A7 2 ms2 B AT 2% ¥R E grld FEIG B £ & A3 Uk Wol =
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Fig 1 Expenmental setup for local heating (a) schematic diagram of the setup and (b) a
photograph
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Fig 2 Absorption coeffictent with cell concentration for various lasers
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Table 2 Absorbance of the cell solution (3X10° #/ml) for various laser wavelengths (beam

travel distance = 100 yum)

248 nm 355 nm 488 nm 532 nm 633 nm 1064 nm 106 ym

Excimer Nd-YAG Ar-ion Nd-YAG HeNe Nd-YAG CO,
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Fig. 3 Comparison of temperature response for water and the cell solution laser power
{a) 80 mW and (b) 250 mW
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Fig 4 Spatial temperature profiles for two different modulation frequencies (a) 10 Hz
and (b) 100 Hz
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Fig 5 Mean temperature profile for vartous pulse widths (repetition rate = 10 Hz)
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Fig 6 Temporal vanation of relative LUC/GUS activity for three different mcubation

conditions The plot (a) shows all the results and (b} 1s for only two conditions.
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