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Summary

1. Title

The hydrogen mediated ferromagnetism in ZnCoQ

2. Purpose
1) We prove the hydrogen mediated ferromagnetism in transition metal ion doped
semiconductor through the neutron HRPD experiment. This proposed research will
provide much applicabilities to magnetic semiconductors
2) This research can provide the important orignal technology related with spintronic

devices which is enable to enhance and to develop the competitive power of country.

3. Contents
1) The change of magnetic and crystal structure depending on the injection/ejection of
hydrogen
2) The temperature dependence of the state of ferromagnetic spin-ordering
3) The stable position of hydrogen in magnetic semiconductor lattice matrix
4) The change of hydrogen mediation by temperature

4. Results

1) We found out the ferromagnetism can be obtained from the ZnCoO:H without any
ferromagnetic secondary phases. Consequently, the ferromagnetic spin ordering can be
mediated by hydrogen.

2) Through the neutron HRPD result, its Rietveld refinement method and MEM analysis,
the most stable position of hydrogen was found out.

3) We could get an important experimental evidence that hydrogen mediate
ferromagnetically spins of transition metal ions.

5. Expected Contributions
1) The new paradigm of hydrogen-mediated ferromagnetism would provide the much
applicabilities for the spin-devices and quantum optic devices

2) The result can be used for the application of the spin-memory, spin-LED, optical
switching.
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