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Calculation of Average Electron Number on the Metallic
Single Electron Pumps using the Quantum
Monte Carlo Method

Tawan Thongsuk and Prathan Srivilia*

ABSTRACT

In this research, the calculation of the average electron number on the metallic single
electron pump using the quantum Monte Carlo method was undertaken. It was found that a
change in the average electron number depends on gate voltages in such a way that the Coulomb
blockade effect plays an important role in the system. Furthermore, stability diagrams of the
single electron pump were directly constructed by projecting the average electron number into
the two gate voltages plane. These stability diagrams showed the conditions of change for the
average electron number on each island, Coulomb blockade regime, and triple points, where
three adjacent states can be occupied. Therefore, our study confirms the success of the quantum
Monte Carlo method as an accurate description of the Coulomb blockade effect in single electron

devices.

Keywords: single electron pump, Coulomb blockade, quantum Monte Carlo
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[1-5] 1Hugdnsaididnnsedin ‘0 unsamuqulvididanaseuiadounldiiasntiedy ld i e
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msanugUnIeididnasoudldGuduaulull a.a. 1987 Weyneunasane (Futon et
al) [2] Tlsz vamw iselumsmugudianasen Tulase 5198 amzveauda (solid state structure)
TWindouniiagwiisd doanlud a.d. 1991 awhuuazang [3] ladszAnglase Sndidnnseiin M
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a a
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¥
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2 g 1 A9 1 a o/ 4 1w v o
sutugranifanagmsoidaviauvugaent udviwazame [8] Tadsz vanw 15alums
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Tl a6 2005 Autisuazamz [11] lensnunammaasswesiludidnasownel (single
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mnaanhlWihdeitaeudunouiaila ioeTnsnamImaaovedduisnazAnIZNYI
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ANBENlEAULNUAINL o3 [14-15] B9 wnsau aeReulvidesinveanmsiianngmsalda
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