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ABSTRACT
As a strongly confined material, nanocrystalline silicon (nc-Si) shows various useful functions in photonic, electronic, and thermo-acoustic properties [1]. These would potentially provide device technologies in post-scaling era. Recent progress in application studies is addressed here in relation to luminescence, components for photonic integration, ballistic electron emission, and thermally induced ultrasonic emission as follows. 
(a) Enhancement in the luminescence  

nc-Si dots play an essentially important role in the excitation as confirmed by observation of energy transfer in PS-dye composite [2]. Especially important issue is the supplementary effect of surface termination for the radiative recombination [3,4]. 
(b) Applications of ballistic electron emitter 
The nc-Si diode acts as a surface-emitting ballistic electron source. Besides flat panel display, this cold emitter can be used as a negative ion source in air [5], a probing source of high-sensitivity image sensor [6], and an active electrode to generate hydrogen in water [7]. 
  (c) Functional ultrasound emitter  
Making the best use of the flat frequency response of the nc-Si ultrasonic emitter [8], silicon-based acoustic and bio-acoustic technologies were developed: three-dimensional ultrasonic sensing in air [9] and reproduction of mouse-pup ultrasonic vocalizations [10-11].
[1] N. Koshida, in Semiconductor Quantum Structures, Landolt-bornstein-New Series, Vol. III-34, ed. E. Kasper and C. Klingshirn (Springer-Verlag, Berlin, 2007) pp. 121-136. 

[2] A. Chouket et al, Appl. Phys. Lett. 91, 211902 (2007). 

[3] B. Gelloz, A. Kojima, and N. Koshida, Appl. Phys. Lett. 87, 031107 (2005).

[4] B. Gelloz. T. Shibata and N. Koshida. Appl. Phys. Lett. 89, 191103 (2006).

[5] T. Ohta, A. Kojima, and N. Koshida1, J. Vac. Sci. Technol. B 25, 524 (2007).

[6] N. Negishi et al, J. Vac. Sci. Technol. B 25, 661-666 (2007)
[7] N. Koshida, T. Ohta, and B. Gelloz, Appl. Phys. Lett. 90, 163505 (2007).

[8] H. Shinoda, T. Nakajima, K. Ueno, and N. Koshida, Nature 400, 853 (1999). 

[9] K. Tsubaki et al, Jpn. J. Appl. Phys. 44, 4436 (2005).

[10] T. Kihara et al, Appl. Phys. Lett. 88, 043902 (2006).

[11] A. Uematsu et al, Brain Research 1163, 91 (2007).
---------------------------------------------

PRIMARY TOPIC:  Q
SECONDARY TOPIC:  L
THIRD TOPIC: Choose a letter from next page. A5
PREFERRED FORMAT OF PRESENTATION (ORAL/POSTER): Invited
---------------------------------------------

Corresponding author name:  N. Koshida
Corresponding author email:  koshida@cc.tuat.ac.jp
