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∆𝐻

∆𝐻 = ∆𝑈 + 𝐿 = 𝐶𝑝 ∙ ∆𝑇 + 𝑉 ∙ ∆𝑃 = 𝛿𝑄 + 𝑉 ∙ ∆𝑃



∆𝐻

∆𝐻 = ∆𝑈 + 𝐿 = 𝐶𝑝 ∙ ∆𝑇 + 𝑉 ∙ ∆𝑃 = 𝛿𝑄 + 𝑉 ∙ ∆𝑃

∆𝐻 = 𝛿𝑄







❖ 10 − 100

❖ 𝑬 ≥ 𝟏









10−10 ~10−10

5 × 5





➢ μ

5.5 mm

290 μm



➢ μ

➢

5.5 mm

290 μm

280 nm
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5.5 mm

290 μm

280 nm

5 nm



➢ μ

➢

➢

➢

5.5 mm

290 μm

280 nm

5 nm

20 nm



𝑅 𝑇 = 𝑅0 1 + 𝛼(𝑇 − 𝑇0)



𝑅 𝑇 = 𝑅0 1 + 𝛼(𝑇 − 𝑇0)

•

•

•



𝑃 𝑡 ⟶ Δ𝑇 𝑡 = 𝑇 𝑡 − 𝑇0

𝐶
𝑑Δ𝑇(𝑡)

𝑑𝑡
= 𝑃 𝑡



𝑃 𝑡 ⟶ Δ𝑇 𝑡 = 𝑇 𝑡 − 𝑇0

λ

𝐶
𝑑Δ𝑇(𝑡)

𝑑𝑡
= 𝑃 𝑡 − 𝜆 Δ𝑇 𝑡



𝑃 𝑡 ⟶ Δ𝑇 𝑡 = 𝑇 𝑡 − 𝑇0

λ

𝜏 =
𝐶

𝜆
𝑃 𝑡 = 𝑃 ⟶ 𝜆

Δ𝑇 𝑡 =
𝑃

𝜆
1 − 𝑒− ൗ𝑡 𝜏

𝐶
𝑑Δ𝑇(𝑡)

𝑑𝑡
= 𝑃 𝑡 − 𝜆 Δ𝑇 𝑡









FWHM: 𝟒𝟔 𝐜𝐦−𝟏





𝛼𝑒𝑓𝑓 𝜌𝑒𝑓𝑓

𝛼𝑒𝑓𝑓 = 1.8 ± 0.3 10−3K−1

𝜌𝑒𝑓𝑓 = 3.6 ± 0.4 10−8Ωm

𝑅1 = 𝑅2 = 1KΩ
𝑅3 ≈ 𝑅S (𝑇0)

5%



~1 ∙ 10−7



~1 ∙ 10−7

∆𝑇 = 0.065 K



𝛿𝐻𝑟(𝑡)

𝛿𝑡
= 𝐶

𝛿Δ𝑇(𝑡)

𝛿𝑡
+ 𝜆 Δ𝑇(𝑡)

𝑃 𝑡 =
𝛿𝐻𝑟(𝑡)

𝛿𝑡
𝐻𝑟



𝛿𝐻𝑟(𝑡)

𝛿𝑡
= 𝐶

𝛿Δ𝑇(𝑡)

𝛿𝑡
+ 𝜆 Δ𝑇(𝑡)

𝑃 𝑡 =
𝛿𝐻𝑟(𝑡)

𝛿𝑡
𝐻𝑟

𝐶 = 15.0 ± 0.2 ∙ 10−6 J/K



𝛿𝐻𝑟(𝑡)

𝛿𝑡
= 𝐶

𝛿Δ𝑇(𝑡)

𝛿𝑡
+ 𝜆 Δ𝑇(𝑡)

𝑃 𝑡 =
𝛿𝐻𝑟(𝑡)

𝛿𝑡
𝐻𝑟

τ = 2.9 ± 0.6 s

𝜆 = 5.1 ± 1.1 ∙ 10−6 W/K𝐶 = 15.0 ± 0.2 ∙ 10−6 J/K



𝛿𝐻𝑟(𝑡)

𝛿𝑡
= 𝐶

𝛿Δ𝑇(𝑡)

𝛿𝑡
+ 𝜆 Δ𝑇(𝑡)

𝑃 𝑡 =
𝛿𝐻𝑟(𝑡)

𝛿𝑡
𝐻𝑟

𝐻𝑟 = 23.4 ± 4.7 μJ



𝑇𝑝 = (495 ± 3) K

𝐸𝑑
𝑘𝐵𝑇𝑝

= 𝐴 𝜏𝑚 exp −
𝐸𝑑
𝑘𝐵𝑇𝑝

𝐸𝑑 = 1.32 ± 0.07 eV/molecule



𝑇𝑝 = (495 ± 3) K

𝐸𝑑
𝑘𝐵𝑇𝑝

= 𝐴 𝜏𝑚 exp −
𝐸𝑑
𝑘𝐵𝑇𝑝

𝐸𝑑 = 1.32 ± 0.07 eV/molecule

𝑛(𝐷2) → 1.71 ∙ 10−10 mol



𝑇𝑝 = (495 ± 3) K

𝐸𝑑
𝑘𝐵𝑇𝑝

= 𝐴 𝜏𝑚 exp −
𝐸𝑑
𝑘𝐵𝑇𝑝

𝐸𝑑 = 1.32 ± 0.07 eV/molecule

𝑛(𝐷2) → 1.71 ∙ 10−10 mol

𝐻𝑟 = 𝑛 𝑁𝐴 𝐸𝑑 = 21.8 ± 1.3 μJ



𝑛(𝐷2) → 1.71 ∙ 10−10 mol

𝑇𝑝 = (495 ± 3) K

𝐸𝑑
𝑘𝐵𝑇𝑝

= 𝐴 𝜏𝑚 exp −
𝐸𝑑
𝑘𝐵𝑇𝑝

𝐸𝑑 = 1.32 ± 0.07 eV/molecule

𝐻𝑟 = 𝑛 𝑁𝐴 𝐸𝑑 = 21.8 ± 1.3 μJ

𝐻𝑟 = 23.4 ± 4.7 μJ



➢ ~ 0.03 Ω



➢ ~ 0.03 Ω

➢ ~ 10



➢ ~ 0.03 Ω

➢ ~ 10

➢

o ~ 0.2 1.7 ∙ 10−10



➢ ~ 0.03 Ω

➢ ~ 10

➢

o ~ 0.2 1.7 ∙ 10−10

o ~ 5 μJ



➢ ~ 0.03 Ω

➢ ~ 10

➢

o ~ 0.2 1.7 ∙ 10−10

o ~ 5 μJ
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➢

o 𝜆𝑚𝑖𝑐𝑎 ~ 2 ∙ 10−7 W/K 𝜆𝑆𝑖 ~ 5 ∙ 10−6 W/K
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