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HET—~ A study of electronic transition at a new created surface of crystal or rock by
(BR30) Az spectroscopy of light emitted from micro fracture
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EMADBIEX, LIZLIERERZES. ThIL, FSARILIREDRAO—ETHY, MEIIKEFET IR THD. 2D
HENXBREDAN_ A LI IS TUWEWL. EVA U TARIEFERNT, ALERARDFAVEVRHBOEZEH
TOMNEIRIZHES R EFE R 360nm M5 1000nm DEEEIZHT=YUnSBIEL-. FEABIEDERMBEIEHIE, HT774
VTARIIZE DA ANV EVRHBOMNMNEERICEESNS. S 774 VEVEBOB/NEEFE AL BIE TIIRARIML
[ZH S RBENEINS-2END, BIEICHEITEH I7A VT4 RIDHWIERNLIIERTES.

AIDEFEREIAVEIR(RZHYRAIL Type 1b, FREI) DHIEFEARRIMLIL, K&K 520nm fHiEIE—2
FRHOBILAVLVANUFBEE Rz FM1VEVFORFRMAOBEZE [Walker J., Rep Prog Phys 42 (1979) p108.]
I2&kdéE, CORXIFTAVELRROBRIMMICERT SEEZOND. — AT, RAFAVEVRHABOBIRK
FZARGRILIE, KR 450nm, 520nm, 900nm [CE—49%+D 3 DD/ FIEEIEELTLNVAIEERLT=. 520nm [ZE
—HFELDNUREE R, AIZAAVEVURTERASINEE—SERFN—HL, CRIFKAREAVYEURIZLELLEF
HEIDBEHFMYICEDEFRMBIERALTNDIEN DD LOMDRAT AV EVRABOBIEFR AR
SRVERIELERR, Chio3DDE—VETRTORARFAVEVRRBTHRASINA, TNODBELL (X F
T EIZE o=

BRIRFEHARIMLOBIEICHERALEF A VEVREBHINL, D5 8% FE > TRE 200nm H 5 800nm D EFE T
BEFRBHICKDEALARIMNLEZRIEL.. EFROIRIILF—IL 2 H5 6keV &L= EFRELARINLIZE
RERRESLARIMLTERASN2N\V ARG ML RIENT-.

WIEDBETRETIEFERNBRFERLEZSISEILTOAIEA DM of=. FHWERLARINLE, B
DEAYEVFHBOFTMYORFREOBRFADDFEERLTNS.
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A fracture of solid is often accompanied by the light emission. This is a material-dependent component of
a tribo-luminescence. The mechanism of this light emission phenomena has not been understood well. We
have measured the spectra of the tribo-luminescence from natural and synthetic diamonds in the range
between 360 and 1000 nm of wavelength by means of a pin-on-disk friction technique in vacuum. The
spectroscopic measurement was limited to the region of abrasive contact between the diamond pin and
the sapphire disk. The experiment by the sapphire pin and disk showed no specific structure in the
spectrum of the abovementioned range.

The spectrum of the synthetic diamond (type Ib Sumicrystal, single crystal diamond manufactured by
Sumitomo Electric Hardmetal Corp.) showed a broad band around 520 nm. According to the study of
lattice defects of diamond [Walker J., Rep Prog Phys 42 (1979) p108.], this light emission relates to a
vacancy trapped at a nitrogen aggregation in diamond. In the spectrum of the natural diamond were three
luminescence bands around 450, 520, and 900 nm. The band around 520 nm is identical with that of the
synthetic diamond in the shape and is thought to be intrinsic to diamond. The measurement on the
different samples of natural diamonds showed that these three bands were observed for all specimens
and, however, that these relative intensities differed from specimen to specimen.

Cathode-luminescence spectra of the diamonds, which were used for the tribo-luminescence
experiments mentioned above, were measured in the range between 200 and 800 nm of wavelength by
another spectrometer. The typical electron beam energies were from 2 to 6 keV. The broad bands which
were observed in the tribo-luminescence spectrum also appeared in the cathode-luminescence spectrum.

The structure observed in the tribo-luminescence spectrum should be closely related to the electronic
transition process during fracture and, therefore, will characterize the individual diamond specimen, e.g.,
impurities, defects, and grain boundaries.




