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𝐶 = 𝛾𝑇 + 𝛽𝑇3 [1]
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𝐶e
Electronic Specific Heat

𝐶𝑙
Lattice Heat Capacity

𝐶𝑒 =
(𝜋/3)2/3𝑘𝑏

2𝑚𝑒
∗

ℏ2
𝑛1/3 𝑇 J/(𝑐𝑚3 ∙ K)

𝑚𝑒
∗ electron effective mass

𝑛 free electron density

[3] F. Pobell, Matter and Methods at Low Temperatures, 3rd, rev.expanded ed ed. (Springer, Berlin ; New York, 2007).
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𝑛 : number of atoms in each cell

𝜃𝐷 : Debye temperature
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𝐶𝑐𝑟𝑦 = 7 × 1944 ×
21.28

177.882
× (

0.001

316.15
)3𝐽/𝐾

= 5.152 × 10−11𝐽/𝐾

𝐶 = 𝑛 ×
12

5
𝑁𝐴𝐾𝐵𝜋

4
𝑚

𝑀𝑚𝑜𝑙𝑒
(
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For 8𝑐𝑚3 LMO;

𝐸 = 1.6022 × 10−13 𝐽

Weak thermal link (PTFE)

Heat sink (10 𝑚𝐾)

Light detector (Ge)

LMO

1 𝑀𝑒𝑉 𝑑𝑒𝑝𝑜𝑠𝑖𝑡𝑒𝑑

∆𝑇 = 3.110 𝑚𝐾
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𝜅𝑃𝑇𝐹𝐸

Heat sink (10 𝑚𝐾)

𝐶𝑐𝑟𝑦

↑ ∆𝑇

𝑑𝑄

𝑑𝑡
= 𝜅𝑃𝑇𝐹𝐸 ∙ 𝐴 ∙

𝑇𝑐𝑟𝑦(𝑡) − 10𝑚𝐾

𝑙

𝑇𝑐𝑟𝑦(𝑡)

𝑑𝑇𝑐𝑟𝑦(𝑡)

𝑑𝑡
=

𝑑𝑄

𝐶𝑐𝑟𝑦𝑑𝑡
=

𝜅𝑃𝑇𝐹𝐸∙𝐴

𝑙∙𝐶𝑐𝑟𝑦
(𝑇𝑐𝑟𝑦(𝑡) − 10𝑚𝐾)

𝑇𝑐𝑟𝑦 𝑡 = 10𝑚𝐾 + ∆𝑇𝑒
−
𝜅𝑃𝑇𝐹𝐸∙𝐴
𝑙∙𝐶𝑐𝑟𝑦

𝑡
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𝜅𝑃𝑇𝐹𝐸 = (5.0 ± 0.8) × 10−3𝑇1.83±0.11Wm−1K−1

for 10mK

𝜅𝑃𝑇𝐹𝐸 = 1.09 × 10−6Wm−1K−1

B, Alexey Drobizhev A , et al. Thermal conductivity measurements of PTFE and Al2O3 ceramic at sub-Kelvin temperatures. Cryogenics 85(2017).

For amorphous materials

𝑇 ≤ 1 𝐾: Tunneling Processes
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𝐶𝑐𝑟𝑦 = 5.152 × 10−11𝐽/𝐾

∆𝑇 = 3.110 𝑚𝐾

𝑇𝑐𝑟𝑦 𝑡 = 10𝑚𝐾 + ∆𝑇𝑒
−
𝜅𝑃𝑇𝐹𝐸∙𝐴
𝑙∙𝐶𝑐𝑟𝑦

𝑡

𝜅𝑃𝑇𝐹𝐸 = 1.09 × 10−6Wm−1K−1

When 𝐴 = 1 𝑚𝑚2 𝑙 = 1 𝑚𝑚
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𝑒
−
𝜅𝑃𝑇𝐹𝐸∙𝐴
𝑙∙𝐶𝑐𝑟𝑦

𝑡
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CUORE cryostat poster
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