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To provide a stable service using resources such as computers and storages
connected to a network, it is important to have a guaranteed bandwidth on the
network. The G-lambda project, which AIST, KDDI R&D labs, NTT and NICT are
promoting, in cooperation with the US Enlightened computing project, successfully
conducted an experiment in which bandwidth between Japan and the US and
computing resources in Japan and the US was simultaneously reserved and the
applications were executed. This was the first experiment carried out at such scale in

the world.
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A micromachined fluorescence detector has been developed in which an optical
interference filter is monolithically integrated and patterned on an amorphous silicon
photodiode. The detector can be combined with an excitation light source and the limit of
detection is as low as 7 nM of fluorescein concentration. We have also succeeded in the
separation and detection of DNA fragments with a high speed, a high sensitivity and a high
separation efficiency, using a compact device combining the micromachined fluorescence
detector and a microfluidic electrophoresis chip (Fig.1). This technology will constitute a
basic platform to realize compact diagnostic devices, enabling high-speed point-of-care

analysis of DNA, RNA, proteins, saccharide chains, etc.
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We have succeeded in fabricating a diamond p-i-n junction diode. The diode emits
high-efficiency deep-ultraviolet (UV) light with the wavelength of shorter than 250
nm efficiently by current injection at room temperature. This deep-UV light emission
has been realized by using the high density excitonic states in diamond, and can be
observed at 200°C and higher temperature. These results show that even indirect

transition semiconductors like diamond can emit high-efficiency deep-UV light.
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We have demonstrated the performance of a newly-designed micro-thermoelectric

hydrogen sensor. Integration of thermoelectric thin fim of SiGe and ceramic catalyst

into a micro hot plate on a thin membrane has improved its performance, allowing for

detection of a wide range of hydrogen concentration in air from 0.5 ppm to 5 v/Av %.
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We developed a *He cryocooler that can reach down to 0.6 K. It consists of a
mechanical refrigerator and a closed-cycle °He Joule-Thomson expansion circuit.
Since the cryocooler uses a mechanical refrigerator for pre-cooling, it does not require
cumbersome liquid helium as a cryogen. The developed cryocooler can run for over
a month with a simple procedure. We are developing a thermometer calibration
apparatus on the basis of the developed cryocooler. The cryocooler can also be

applied to other general apparatuses that require low temperature environment.
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