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We observed clear fractoluminescence in crystalline quartzite, quartz crystal and fused silica at
uniaxial compressional loading tests by commercial digital cameras. These fractoluminescence are
composed of blue and red colors. In particular, a blue color does not appear in fractures of fused
silica but appear in crystalline quartzite and quartz crystal, which implies that the piezoelectric
charge and discharge play a key role in the blue-color fractoluminescence via excitation of N,
molecules.
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WEORIEICHE O BT H BN B L L EX DD, ZHUCERT 2 HERBIFHS 2 LT,
Wi DD RHEICHE S BAHEOEERTREME L, TOWHA H =X L L BREEThblco TR
SN T&E Tz (Terada, 1931; Derr, 1973). LA2L, BAMBICHES FBEHSITZORBB X ZEH
BERTHY, TOWHEAT=ALEHTD I L O TEDBREFDIET D0 &) RIER
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Zhicx L, BNERTIE, BIERFORNHR LA ICBEETHS. 2L 21X Brady and
Rowell (1986) 1%, B/ 7 vnOE#EED A T 2HWTaADOMEORM ZHE L, BAHZOH
BN L7z, BORBEEOYEA D=L LT, WERISDOTX Y EFOHIITE KR
BT ORFRERE Lz, REOFEBRIT Martelli et al. (1989) 1Z X > ThiTbh, REEOKH
RSN,

—77, Kato et al. (2010) 1%, HiRDOT T —=F LX)V h A T %W TER OREOBRR 2 H% L
RIOEFEREHE L, Frl, TEEEOBERICBREINLFAILICHL, ERECTEN
LA RAEHDERT v —T &, LOMEREOHKEICIE S KRS FOMENRTFESEL TN I L x2E
BLiz, LOLRRG, EERICEENAREROEEBRZOIN~DFHEIL, Brady and
Rowell (1986) DL CHHBESNTZE A D=L THY, HWEORERIFEL TND, D

WCRAEZ DT D7, X0 EMTERARMAROMIRERZITO ZLBMBETHDL LE
2Tz,

AHFZE T, Kato et al. (2010) DOBIZICHT T, —HHEMRERR 2TV, HlkoT Y #1
AT ERCTHIERNE AR X 2. BB E LT, EHERMERER AR TIE <, AEOZHER
BThHERA, NLMICAERS KR LG RE vz, ZhboiHifbzskas & L
TIEFTRTSIO, TH DA, HiHE 2 DIFFESEE TRk 1 DI3IERE, LW OEVWDEDHD.
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MIRRE TS DBIEIITTHRDO T ¥ # v F A F (Canon 11 EOS10D) Z VY, FEFOMEIEITHE S
FBIEPZ DT, 3BMTHOOEN THEHFAICHEZ Uiz, 3B OB IR TR
HTHDCD, ZHEDAATONTNPREICHZREL TS L9, PCTarhr—)
L7z, By b7 v 7% Fig. 1 lTRT.

HEFELT, 94V NEOEEZEZA 295 mmE X 47.0mm OMERICERE L. ZhE
BN SRS, Wi, HROBEAATE (E£160mm £ 300mm o) 2HELRZ. i
Z Bl 2 LIRS, é%k,@ﬂf%(ﬁ/%0mnﬁéZ%Mm)@mEiHZO@ﬁu
THPCAR SRR (B 280mm &S 6.0mm) 2Ot 2 HE L. Zhaik 3 LS,
KiBiE Wb ) 5 EE X% kL TEREICE Y SN TWS, &kt 2AAEEEl, &2 358
EEAFEH THDDOT, REAREARBOHEAE LR, RENE CE U R OBIZ L FTHE
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ARHFZE THRIEHEL OO MREER, ERoFEND, 3B TH D, ik L C—diEkEkR
IZBIT D ERHIE DG EIE~ A 7 v B — X — ORI S TH D EE X2 HND (Brady and
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Fig. 1. Setup diagram of the experiments. The whole system is under dark-room environments.

Rowell, 1986). =D 7, MEHEROFEMDZBREEZEZD Z LILE 5 TWTERNWA, WER
IO ETARDITIE, WEOBMN IHOZHT7 L —L2NITNE->TWDE TRy 7 ZH 0 HE
TIwnweEZHN5.

Fig. 2. Fractoluminescence of Specimen 1 (crystalline quartzite). Uniaxial compression is loaded vertically. The left
figure is the photo before experiment, and the right figure is the photo of the luminescence. The loaded force
at the fracture was 27 t.
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FPREN L (BE) OMEICHE I BNOKT % Fig. 2 1[Tnd. ARPLDLD X 51T, BT
RERHKAEE > TnD., Z0BIEFKF ()DL CHERBIrocAtL ko, —F, KH(B)
DEOIT, HEOABEIMCBNTHREDED X5 G LB S .

WIT, 3Rk 2 (FRRA %) ORI 5 A OBT % Fig. 3 1Tm7. R0 BT B e E -
TW5., ZOMITRABRD - TZAEGT, Fig 2 MH (@) DFERBRDP S TzABEITRzTeb D &
BEZDLND., TORICONTI HICHERT S, k3 (ARIGRE 2 DTk ENToKE) TO
HBRZAT o 72,

Fig.4 \Z30kt 3 ORIEICHE 9 B DET 28T, ZOHALREITRBERICE->TBY, (a)
FHBD Tt (b) FRERE (o) B SFENGFET D ZEMEARMICOLrD. 205, (o
D BT CRBN DOREICHB L TWT, EEIRITIED > TWV5,

Fig. 3. Fractoluminescence of Specimen 2 (fused silica). Uniaxial compression is loaded vertically. The left figure
is the photo before experiment, and the right figure is the photo of the luminescence. The loaded force at the

fracture was 17.5 t.
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WARITHE D FOEHEIL, 31 (HEe) - 3B 2 (amnse) - 3Bk 3 (ARE e 2 SlicikEh
ToKER) DENENICBWTEEELAFET D L WORREHEL. IhoonsEeRlAs, Bt



Fig. 4. Fractoluminescence of Specimen 3 (quartz crystal sandwiched by two fused silica). Uniaxial compression is
loaded vertically. The left figure is the photo before experiment, and the right figure is the photo of the lumi-
nescence. The loaded force at the fracture was 14.9 t.

DEFHNCDONT, RFFEOFIETIE, ERERDEREICE SV HERET DI ENTER.
—J5, TYHNH AT OEE EOGAERIE, RGB OfE (Fks &b 8bit, 256 Bkfk) Trv s wL
TEILHEABNATNG, UL, VYABRBASTHKICR, G, BO®BT 4 VX —%20FT, %
DRI ZTEL DD THD., 20k, ZOHEEKEED RGBIEZESHDHOFKREL L THITIC
HANWBZENTEAZERMBLNTWS (Kato et al., 2010).

E£9, BB 2 OREBIOHE3 55 (b) DFMITHOWTIL, EEA R EEROBIEICER S 2
HLborEZLND., ZhbORENEEEER ETRGB MY 5 &, Mk RESBIZHENTE
ML TEY, RIGB= (15~2) ! 1. 1 BEOCHRIZHL. ZOZLhrb, TNLDOFENEZLT
T<R—>E LT, 9T 5.

Wiz, BR1 DI B () DFEABLIORE 3D B (@ DFXERD. Thbi, RROHEHSA -
ALK E NI BN ZhHIL, AEREROBIRIEIREDO LD LHEEIND., ThHD
¥tk RGBT T2 &, &L L TGHMALICH ST/ IEWEAIZEED, R:G:B= (1~
15):1: (1~15) BREOEER>TWS., ZOI &L, UTFTIOMORENE<HFE >LLT
FLDD.

REIC, BE10SHB)DFLL, BE3DIH () DREMBICHONWTEET S, Zhbiddt
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Table 1. Classification of the observed fractoluminescence.

Specimen Name R:G:B Location
2 and 3(b) <Red1> (15~2):1:1 On specimen
1(a) and 3(a) <Bluel > (1~1.5):1:(1~1.5) On specimen
1(B) <Red2> (4~5):(1.5~2):1 Out of specimen
3(c) <Red3> (4~5):(2~3):1 Out of specimen

WCRBI O EIMCEI L2 &V OB E LD, L L, R (BORRPEZIRD) L ot G
DRER) EEETLE, BTLOEEO LD LEEL TRWEIFE ARV, 207k, LT, &
1055 (B)DFNE<HR>, HE3 DB () DI E<FKR=> LIERRT 2.

VL EDOBFEIZOWT, Tablel ITF &7z,

IV. #XDYEBA DX LIZDINT

EP, AEERORB TOABEINIZ<F >RGO W THERTD. ZoRRIT, <F
—>OFRD, AT > TRBEEICIT AR WEE - WIEICHR T2 2 L 2R <RRT 5.
T80 b, A4t Kato et al. (2010) &[EEE, ARMHBOEBUEPEETHDL LEX D, JEEMHE
i, JEMERREA TN RVEE TH B,

EEEBEMDEDLIICKEHF - >ORLEELSHEIZLO T v AT ONT, KHFZE TREMDD
REMRFHEREZATO OFEHLW. LIrL, BxPLABIRRTIBEBRECANEATHLZ L
EEBTIE, BRR<E-S>BEAEOAI=ALL LT, EBICX>TF ¥ —Y S NIBRH
RIS BE S LD T LITHED RFTRIRIE « KRS FORE, BEHRYFIATHA S, H
HRAK COMEBRIEIL, Ny, B2FDOEH L R RKIOF 4T« N R EMIEN BB O FEA i
ARY MVEBEBEES Z LN boroTEY (Salenave, 1980), Z a5 IXAIANGHEIE O I E M
D> BITSRAMEIR O A Sk 2 R 0. FBOD ORWENL, oA=L LM EEZLND.

WIT, <JR—><GRE>GRE>ORFBMOFEKICONWTERT D, £ <GRE>E, RBIME
WBRAEIPHESBENLTND Z L b, REIOBIERFOBR L WS L0 b, MR OREBHREICE
D TIRHRFENBIG L EA NS, BRAHNHEBORERAPORBEM TH LD, —DD A
B =ALE LT, @A & BB O/ ZRICHE S BRI SIRILICHE O BREE B A E A b 5.
FEED A B =X A (BWEBERA) X, <F—><HEE>ORKICHOVWTHHAFETHS. L
PLBIEDOERE Yy 7 v 7T, ZRUEOERITELW. £, 0 X5 REiRFEEo 2
B =R 5 (REARAF O BB IBEICEEICHE S O T, AEEROBEICL YREET
DIETTHDE, <HF->ICONTHIDAN=ALDEOA~DFELEIHD EEZLND.
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Fx 1L, BENTOEAG—HHEMHIERR 2TV, A7 (Si0,) FER X VARG T O IcfE
FIFMNTONWT, TUXNAAT TEIBRE L. TOMKE, FIREEOMEICH > TR LRI
AN EFEEROFEN<EFE > L, EHLOHADOHEICL - TS 2REROIN<TR—> <R
TOGRES LI EDETER., FREFNOELDA D=L L LT, MHEICITAEDEE
F X — Vb OREICERT 5K N, 70 FORHE, %3E ICIEICHE 5 R RERik 2%
ZIz.

ARIFIe CEBE S NI R, ERERA 7 — )V TORMBEICHE D coseismic RHE LEZ BN

. —J7, BAMIEIZRBWTIL, preseismic 2B BICE T IMELHFET D (7o L 21X Derr,
1986). E£7z, BIHGEOHRZLT, I FE I FERBEFEEIKICI VT preseismic 2 EBRHERFE T 7
FADOFHEICOVWTIEZINE TICHERINTETI Y (Park et al, 1993), HRICEENDLAHE
W OEBBZRNTE L TWAH AL R I TE 2 (Ogawa et al., 1985).

ZH9Wolz, RIROEHMERBREE T T preseismic ICEZ % (23b L) Bigk L, A% CH
RINTERETOBIRIN L ZR—DODEEZXLDF, £LEFEFHTHS. LrL, AEHR

JEEB G D X5 2R ERFECICHFET SRR 2B AL NS, ERCHRICHE
DWW T 4T — RIPLHENOFRBICOWTHELED TN LIS HELEETHA I,
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