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𝐸𝑔
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≈ 3𝑘𝐵𝑇

𝑑𝐸𝑔/𝑑𝑇 ≈ −4.5 × 10−4eVK−1

°C

𝐸𝑔(300 K) = 1.42 eV

𝑑𝐸𝑔

𝑑𝑇
≈ 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 =

Δ𝐸𝑔

Δ𝑇
= −4.5 × 10−4eVK−1

Δ𝐸𝑔 = −4.5 × 10−4eVK−1Δ𝑇

Δ𝐸𝑔(10°C) = −4.5 × 10−4eVK−110 K = −4.5 × 10−3eV

𝐸𝑔(310 K) = 𝐸𝑔(300 K) + Δ𝐸𝑔 = 1.42eV − 4.5 × 10−3eV = 1.416 eV
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Δ𝜆 ≈ 2.2 nm
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Δ𝐸𝑝ℎ𝑜𝑡𝑜𝑛 = 𝑚𝑘𝐵𝑇 𝑚
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𝑚

𝜆 [nm]

Δ𝜆1/2 [nm]

𝑦 = 𝑎𝜆2

𝑎 = (6.571 ∗ 10−5 ± 0.322 ∗ 10−5) nm−1 =
𝑚𝑘𝐵𝑇

ℎ𝑐

𝑚 =
𝑎ℎ𝑐

𝑘𝐵𝑇
=

6.571 ∗ 10−5nm−1 ∗ 6.626 ∗ 10−34m2kg ∗ s−1 ∗ 3 ∗ 108m ∗ s−1

1.381 ∗ 10−23m2kg ∗ s−2K−1 ∗ 300K

𝑚 ≈ 3.153 ± 0.155

 

𝐼 = 75 mA

𝑉 = 1.5 V

𝜂𝑃𝐶𝐸 =
𝑃𝑜𝑝𝑡𝑖𝑐𝑎𝑙

𝐼𝑉
=

200 µW

75 mA ∗ 1.5 V
≈ 0.00178 ≈ 0.18%


