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A Molecular Dynamics Study on Transport Properties over Organic Molecular Thin
Films Having Self-Assembling Capability
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In this study, we aimed to investigate thermal transfer mechanism over
self-assembled monolayers (SAMs) and propose the designing objective for developing novel surface
modification materials from the microscopic viewpoint. Molecular dynamics (MD) simulations promoted to
explore the possible combinations of a solid substrate and SAM molecules when the SAM modification
technique is applied to industrial and engineering devices. We elucidated the heat transfer efficiency
over the interfaces of various SAMs and solvent species. These studies suggest that whether the SAM
modification should be utilized to improve the interfacial thermal energy transfer is actually depending
on the combinations of solvent and substrate species to be applied.
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Fig. 1 Snapshot of SAM interface system on
copper substrate contacting with water solvent

and schematic of aNEMD setup.
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Fig. 2 Temperature distributions (black marked
solid line) in the C12-SAM systems adsorbed
on Cu(111) surface with the 19.9 A%/chain

adsorption structure.

@
NEMD -
OH 5.6 nm2
0.1 K
SAM
(©) SAM
SAM
SAM
SAM —SAM
SAM-
SAM
SAM
3

1. Gota Kikugawa, Taku Ohara, Tohru
Kawaguchi, Ikuya Kinefuchi, and Yoichiro
Matsumoto, A molecular dynamics study
on heat conduction characteristics inside
the alkanethiolate SAM and alkane liquid,




International Journal of Heat and Mass
Transfer, Vol. 78 (2014), pp. 630—635,

2. Gota Kikugawa, Taku Ohara, Tohru
Kawaguchi, Ikuya Kinefuchi, and Yoichiro
Matsumoto, A Molecular Dynamics Study
on Heat Transfer Characteristics Over the
Interface of Self-Assembled Monolayer and
Water Solvent, ASME Journal of Heat
Transfer, Vol. 136 (2014), 102401,

3. Yoichi Naruke, Gota Kikugawa, Takeshi
Bessho, Satoshi Takata, and Taku Ohara,
Thermal Transport Characteristics over
the Interface of Alkanethiol SAM on a
Copper Substrate and Water Solvent,
Proceedings of the 12th International
Conference on Fluid Control,
Measurements, and Visualization, (2013),
0S16-04-3,

51 ,2016 03
1,

2. Gota Kikugawa, Molecular dynamics
viewpoint on heat transfer characteristics
of  self-assembled  monolayers and
polymeric substances, The 8th US-Japan
Joint Seminar on Nanoscale Transport
Phenomena, 2014 7 14 |, Santa Crugz,
USA

3. Yoichi Naruke, Gota Kikugawa, Takeshi
Bessho, Satoshi Takata, Taku Ohara,
Thermal Transport Characteristics over
the Interface of Alkanethiol SAM on a
Copper Substrate and Water Solvent, 12th
International Symposium on Fluid Control,
Measurement and Visualization, 2013 11

20 , Nara Prefecture New Public Hall
(Nara), Japan

4. Gota Kikugawa, Taku Ohara, Tohru

Kawaguchi, Tkuya Kinefuchi and Yoichiro

Matsumoto, Heat Transfer Characteristics

over the Interface of Alkanethiolate SAM

and Alkane Liquid, ASME 2013 Summer

Heat Transfer Conference, 2013 7 15
, Minneapolis, USA

o
KIKUGAWA, Gota

90435644

@

®



