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Detail
Si (silicon)

Silicon single crystal is a type of chemically inert material, Ultra-pure silicon in the range of 1 ~ 7um
band has a great transmittance rate for infrared light from 90% to 95%, while in the far infrared band its
transmittance can also perform well. Compared with Ge (Germanium) its carrier absorption is much weaker, as

a result, we can control silicon’s temperature rising much more easily.

Silicon single crystal is used as the substrate of the 3-5¢m band infrared optical window and optical filter

commonly and because of its good thermal conductivity and low density, it is also used for laser reflector.

Material Properties

Item S i
. 3
Density (g/m ) 2. 33
Melting point (°C) 1420
Dielectric constant 13@1 OGHZ
— 0
CTE (1/°C) 4.15x10
Bulk modulus (Gpa) 102
Modulus of rigidity (Gpa) 79.9
Coefficient of thermal 163.3@27 3K
conductivity (J/.m. s )
Specific heat capacity (J/g.k) 0.733
Z
Knoop (kg/mm ) 1150
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Tensile modulus (Gpa) 131

Poisson ratio 0.266

Elastic coefficient Cyi1=167 Ci11=65 C11=80
Optical Properties

Item S i

Wavelength 10°nm—10"nm 3x10 nm—3x10"nm

The absorption coefficient

(1/cm)

1.6x10 “@3000nm

Thermo-optic coefficient dn/dT

(/)

1.6x10

7

The relativity between wavelength and index of refraction : (20°C)
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Wavelength (nm) Index of refraction (n) Wavelength (nm) Index of refraction (n)
1357.0 3.4975 4000 3.257
1367.3 3.4926 4238 3.4245
1395.1 3.4929 4500 3.4236
1529.5 3.4795 5000 3.4223
1660.6 3.4696 5500 3.4213
1709.2 3.4664 6000 3.4202
1813.2 3.4608 6500 3.4195
1970.2 3.4537 7000 3.4189
2152.6 3.4476 7500 3.4186
2325.4 3.443 8000 3.4184
2714.4 3.4358 8500 3.4182
3000.0 3.432 10000 3.4179
3303.3 3.4297 10500 3.4178
3500.0 3.4284 11040 3.4176
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