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• fs-laser hyperdoping and texturing 

• intermediate band PV

• infrared absorption

• dopant diffusion
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3 µm

• fs-laser hyperdoping and texturing
	 light trapping surface
	 non-equilibrium concentration of dopant in Si

• potential application for IBPV

• IR absorption 
	 broadband absorption > 2.5 μm 
	 surface morphology 
	 dopant diffusion/precipitation 

Summary



Thanks!



Thanks!

Questions?
sher@physics.harvard.edu

http://mazur-www.harvard.edu/



wavelength (µm)

ab
so

rp
ta

nc
e

0 1 2 3

1.0

0.8

0.6

0.4

0.2

0

crystalline
silicon

SF6

Cl2

H2
air

N2

wavelength (µm)

ab
so

rp
ta

nc
e

0 1 2 3

1.0

0.8

0.6

0.4

0.2

0

crystalline
silicon

wavelength (µm)

ab
so

rp
ta

nc
e

0 1 2 3

1.0

0.8

0.6

0.4

0.2

0

crystalline
silicon

H2S

wavelength (µm)

ab
so

rp
ta

nc
e

0 1 2 3

1.0

0.8

0.6

0.4

0.2

0

crystalline
silicon

Si:Se
Si:Te

SF6

Cl2 ,N2, 
H2, air 

H2S Se, Te

IR absorption



photon energy (eV)

tra
ns

m
itt

an
ce

0 0.5 1 1.5

1.0
0.8

0.6

0.4

0.2

0

c-Si

N

Se 
S Te

re
fle

ct
an

ce

wavelength (µm)
125101.0

0.8

0.6

0.4

0.2

0

c-Si
N

Se 

S 

Te

photon energy (eV)

ab
so

rp
ta

nc
e

0 0.5 1 1.5

wavelength (µm)
12510

1.0

0.8

0.6

0.4

0.2

0

c-Si

N
Se 

S 

Te



wavelength (µm)

ab
so

rp
ta

nc
e

0 5 10 15 20

1.0

0.8

0.6

0.4

0.2

0

Si:S

Si:Se
Si:Te



TEM Si:Se

Smith  et al. accepted for publication



wavelength (nm) 

re
sp

on
si

vi
ty

 (A
/W

) 

200  600  1000  1400  1800 

100 

1000 

10 

1 

0.1 

0.01 

Si PIN
InGaAs, Ge

S:Si

responsivity

Carey  et al. Opt. Lett., 30, 1773-1775 (2005)


