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EXPERIMENTAL OBSERVATION
OF SHARPLY LASER IMPACT
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EXPERIMENTAL OBSERVATION
OF SHARPLY LASER IMPACT
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OUTLINE
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ANALYTICAL MIE-BASED THEORY
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ANALYTICAL MIE-BASED THEORY
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ANALYTICAL MIE-BASED THEORY
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ANALYTICAL MIE-BASED THEORY
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ANALYTICAL MIE-BASED THEORY
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*Maximum electric field is always on the shadow side
*Other maxima are observed along the perimeter
(whispering gallery modes)
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ANALYTICAL MIE-BASED THEORY
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NONLINEAR 2D MULTIPHYSICS SIMULATIONS
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HIGH-FLUENCE INFRARED IRRADIATION
WITH NONLINEAR ABSORPTION
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SIMULATION OF A GREEN PULSE

(515 nm,2 mW, 500 fs)
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SIMULATION OF A GREEN PULSE
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SIMULATION OF A GREEN PULSE
(515 nm,2 mW, 500 fs)
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SIMULATION OF AN ULTRAVIOLET PULSE

(343 nm, 0.5 mW, 500 fs)
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SIMULATION OF AN ULTRAVIOLET PULSE
(343 nm, 0.5 mW, 500 fs)
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DEGRADED HEAT DIFFUSIVITY

IN Si NANOWIRES
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DEGRADED HEAT DIFFUSIVITY

IN Si NANOWIRES
ke (W.em LK™ Ly, = \,.f"(kth/cp)t (nm) (¢=1 ps) o

100 ; , 10000
I Bulk Si |
i ~60
: nm
13 100
1 Ryw= 62.5 nm 5
| - | <10 nm diffusion
Rywe 27.5 nm | l g
0-01 T T TTTTIT] T T TTTTIT T T TTTTIT 0 I T TTTTTT T T TTTTTT T TTTTIT
1 10 100 1000 1 10 100 1000
Temperature (K) Temperature (K)

Ao =w nm

normal incidence
TM wave

1 pm
LMGEEr ABSORPTION BY NANOSCALE SEMICONDUCTING TIPS 29 © IMEC 2013



CONCLUSION

Nanoscale dimensions of AP tip induce:

*Localized light absorption:
o in resonant cross sections along the tip axis
o along the perimeter inside each resonant cross section
o Contrast between absorbing and non-absorbing regions is
enhanced by nonlinear free-carrier and two-photon
absorption phenomena

*Localized heating due to:

o localized absorption
o heat diffusivity degraded by nanoscale dimension
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