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【提出用】

Concept of direct joining Nanoscale structures via hot water treatment Hydrogen bonding analysis
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Metal-polymer direct joining
Micro/nanostructures on metal surfaces yield strong joints with plastics. 
Applications are promoted via optimization of joining conditions and elucidation of mechanisms.
⇒Car interiors and bodies, mobile phones, fuel cell encapsulation, semiconductor devices, etc.
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Terahertz nanocsopy
Terahertz waves (wavelength 10-20 µm) emitted by materials themselves due to molecular 
vibrations or biological activities are detected passively with nanoscale resolution.
⇒Nanothermometry (lattice and electron temperature), energy dissipation on nano-ICs, etc.

Removing oxide layer
（10%HCl/10s）

Cleaning with ultrasonic
(Acetone + Ethanol)

Hot water treatment
40 min/75℃℃
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①① 1660 cm-1

Free C=O stretching

②② 1644 cm-1

Hydrogen bonded C=O 
stretching

③③ 1550 cm-1

Hydrogen bonded N-H 
bending

1532 cm-1

Free N-H bending

Metal-polymer direct joining, Nanoscale heat detection� De-B01


