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Control of Kosterlitz-Thouless-Berezinskii transition temperature of a two dimension metal particles layer
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Abstract: Aligned metal particles shows its conductivity change from metallic to insulative at a temperature, so called Kosterlitz-

Thouless-Berezinskii transition.

We study transport property of two dimensionally aligned metal clusters by capacitor-network

model. With clusters of 10 nm in diameter, its transition temperature changes at a gradient of 5 K/nm with a separation of two clusters.

1. XC®IC

Kosterlitz-Thouless-Berezinskii #5%% (KTB #5%) & 13,
EERLF- M OEEENEBIRE 2 IR D, BT
EALRID o LG O fkxicin 3 2814 cd
5. AW TIE 2 WoTIKICEUE L7-fu e R 2 7 2 %
IZBIN D KTB HEBIRED 7 T A & WG OIRAFE % 1
DINIT D, ZOMRAFMEIE, AR A e g R
WZEDAAL v F U 7HEFM nm BLDOFENFE 172 E
D MEMS ~DISH I TE 2.

2. 5

O KBT 58

2 WLEB 7 7 A X IXMERRET VO a T o —
Xy hU—r7®FARCHLDbENS (Figl).

S,

N 1=
CTiCU

Figure 1. Schematic diagram of two dimensional metal
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particle layer.
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Figure 2. Temperature dependence of electrical conductivity
of two dimensional metal particle layer. Above 11K, is the

conductance follows Ohm’s low, below that conductance is zero.
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Figure 3.  Transition temperature Tc versus separation

distance d
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Figure4. The 2-d layer is formed on narrow part in the Al layer,

and is connect to Au pad.
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