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To parvouevo tc POTOVYELNG

= QC pOTOVYELN OTEPENS KATAGTOONC OpileTon
TO PUIVOUEVO TNG EKTOUTNG PMTOC OO EVOL
VAIKO, AOY® O1EYEPONC, M OTola EIVOL TO
OTTOTEAEG AL TNG ATOPPOPTONG TPOCTIMTTOVGOG
aKTivooAiog.

" To vAKO TpEMEL VAL ETVOIL KPUVGTAAAIKO GOLLOL
(MUOY®YOog 11 LOVOTNG), OAAQ THovmS Kol
ALOPPO, LUE EVIOTIGUEVES OUMC EVEPYELOKES
oTOOuEC.
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A10QOopa. 101 POTOVYELOG
OeprootTavysio: o€yepon ue 0Epuavon
PoToPpOTOVYEWN: LE 0pATO, VTEPVOPO 1 VITEPIMOES
s
Paowopotavyewa: pe aktiveg v, B, X, KA.
Ka00dopmtavysrwo: and 0Eoun nAeKtpovimy
XNUELOPOTAVYELO: OTTO YNULIKT) EVEPYELNL
Brogotavysio: amd Proynuikn evepyela
Tprpoootavyera: amd unyovikn KotomxOvnon
HAEKTPOQPOTAVYELWN: 0O NAEKTPIKT] EVEPYELDL
Hyopmtavyglo: amd nynTikd Kopoto
Kpvotolho@oTavyera: and TNV KPUGTAAA®DGT] VAIK®OV
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Amo: http://www.princetoninstruments.com/spectroscopy/fl lu.aspx



OotopmTavyeia

Diamonds can show a wide range of hues and fluorescence colours. GIA regularly uses
photoluminescence spectroscopy to confirm the natural origin of such diamonds. Photos
of a portion of the Aurora Butterfly of Peace by Robert Weldon.

https://www.gia.edu/UK-EN/gia-news-research/2016-gems-gemology-photoluminescence-review-gem-material-unusual-locales



OePULOPOTAVYELN

The method relies on the fact that fired clay ceramics — like bricks, tile and pottery —
start to chemically combine with water as soon as they are exposed to the atmosphere. A
big breakthrough came in 2003 when the researchers realized that this process has
occurred at a predictable rate throughout history, related to temperatures.



Paotopmtavyela

Radio-luminescence is a phenomena that causes a material to give off light when excited
by a source of radiation. A self-glowing paint was developed in the early 1900's, made
from a Radium salt (radium barium carbonate), a fluorescent material (zinc sulfide) and a
binder (linseed oil). This material was used for decades to make watch dials glow in the
dark. During World War 2, it was used to make whole instrument panels glow in aircraft
used for night missions. (and: http://www.free-energy.ws/radio-luminescence.html)



XNUoPpmOTOVYELX

Chemiluminescence is the production of light from a chemical reaction. Two chemicals
react to form an excited (high-energy) intermediate, which breaks down releasing some
of its energy as photons of light (see glossary for all terms in bold) to reach its ground
state (amo: http://www.free-energy.ws/radio-luminescence.html)



XNUELOPOTAVYELN

[—

Xpnon AovUtvOANG GTOV ...TOTO TOL EYKANUATOC (Oro:
http://www.scienceinschool.org/2011/issue19/chemiluminescence/greek)



Blopotavyeia

O o

Bieluminescent phytoplankton washes up on Maldives beach (Picture: Wil Ho} 141

A natural phenomenon captured by Taiwanese photographer Will Ho. This Maldives
beach was actually down to a massive tide of bioluminescent phytoplankton

called Lingulodinium polyedrum . (amo: http://www.independent.co.uk/news/world/asia/maldives-beach-becomes-
sea-of-stars-thanks-to-bioluminescent-phytoplankton-9072197.html)



Blopotavyeia

The tiny organisms emit light when stressed, be it by the lapping of waves, the carving

action of a surf board or other, creating what looks like a network of stars. (ano:

http://www.independent.co.uk/news/world/asia/maldives-beach-becomes-sea-of-stars-thanks-to-bioluminescent-phytoplankton-
9072197 .html)



Blopotavyeia




Tpiopmtavyeia

Camara et al., 2008, Correlation between nanosecond X-ray flashes and stick—slip friction
in peeling tape, Nature 455, 1089-1092



Hyopotavyeia

)

Sonoluminescence is the production of light from sound. This effect, discovered just over
ten years ago, has been, and continues to be, the subject of considerable experimental and
theoretical research.






Kpvotolopotavyeio

Crystalloluminescence is the effect

of luminescence produced during crystallization.
There 1s a time lag between the achievement of
supersaturation in a solution and the appearance
of crystalloluminescence flashes from crystal
nuclei. The incubation time of
crystalloluminescence decreases systematically
with the concentration of the solution. A new
method based on crystalloluminescence
measurements 1s proposed for the determination
of the critical size of the crystal nucleus.

Andrew, J.A., 2012. Deep
ultraviolet and visible
crystalloluminescence of

sodium chloride. J. Chem.
Phys. 136,




Megpikot Opot TpmTa. ...

To yevViKO QOIVOUEVO TNC POTOVYELNS EUTEPLEYEL
TNV @OTO-POTUVYELX TOV TEPIAAUPAVEL OVO
UNYOVIGLOVE: TOV QMGQOPIGUO Kot TOV @Bopiouo.

Domoc@opropnog: OTav 1 EKTOUTY) aKTIVOPBOALNG
oo TO OElYLO GLVEYICEL VOL LPIGTOTOL LETA TNV
TG TG TPOCTIMTTOVGOS AKTIVOBOAOGC.
®0opronog: Otov N M EKTOUTN aKTIVOPOALNC Oto
TO OELYLOL OLLPETUL TAVTOYPOVO GYEOOV UE TNV
TG TG TPOCTIMTTOVGAS AKTIVOBOAOC.

>av 6p1o to 103 sec




O vOUOC TOV O1ETEL TO PATVOUEVO

" Otav &va vAuko veiototol aKTtivoBoAnon,
LEPOC AVTNC TNG EVEPYELOC UTOPEL VA
amoppOoPNOEL KOl TN GLVEYELN VO ETOLVOL-
ekTeEUTPOEL MG PMOC (NAEKTPOUAYVITIKT)
aKTIVOPOAIR) HLEYOADTEPOL UNKOVES KOUOTOC
(Nouog tov Stoke).

" To uNKog KOUOTOC TOV EKTEUTOUEVOD PMTOG
eCopTATUL OTO TNV AKTIVOPOANUEV OVGia-
Oelyua Ko Oyl otd TNV TPOGTIMTOVG U
aKTIVO oAl



T etvon n kaBooopmTavyELO

" Optopéva vAKa, otav evepyomoinbovv amo
NAEKTPOVIO, EVEPYOTOLOVV GUYKEKPLUEVQL
KOEVTEPOYEVT NAEKTPOVIOL TO, OO
aKOAOVOWC ameAgvBepwvouy Hikpd quanta
EVEPYELOC EDPOVE UEPTKWV €V ... TOV OV TO
EKQPACOVUE UE OPOVE UNKOVC KOUOTOC,
ATTOTEAOVV TO PAGLO OPOTOV PMTOG.

" O1aneikovicelc CL umopovv va, amo@epovV
TOADTIUEC TANPOPOPIEC TOL UE AAAD LEGA
ogv Ba Ntav tpocPaciued.



Tvogv tvar. ..

POTOPOTAVYELR: OKTIVOPOALN TOV TPOKVTITEL
amo TNV 01€yepon uécm UV 1 opatod mtog
(1.8t04.9¢V)

Ovte
Pomopoprondg: axTivoPoiio TOL TOPUUEVEL
LETO TNV TOOGCT TG EKTEUTOUEVNC OO TNV
nyn axtivoPoiiog

Al\a

EUTITTEL OTNV YEVIKT KaTnyopia Tov ¢HBopiouov,
OOV M eKTOUTY) akTIVOoAlag TepuraTileTon
apécmg (evtog 1078 sec) e TOV TEPUATIONO TNG
aKTvoPoAiac amd tnv Tyn.



Kabooopmtavyeio

Amotelel Eva onTikd Qatvouevo (opatd/eyydc opatd medio
QMTOC). XuuPaivel e NUILY®YOVS/ LOVOTEC, TEYVITOVG
N PLOIKOVC.

HAextpdvia Tov vVAIKOV avt®dv amd T Towvie 60£vovg Tovg
OLEYELPOVTOL KOl 0OONYOVVTOL GTTV TOLVIC,
Oy OYLHOTNTOS Y10 £VOL TOAD GUVTOUO YPOVIKO
ol TN,

AKoAOVO®OC TO NAEKTPOVIO OV TE ETOVOGVVOVALOVTOL LE TO
KEVE OV onuiovpyndnkav otnv touvia cEvove. H
OLPOPA EVEPYELNS ameEAELDEPOVETIL MC EVOL POTOVIO
GTO UNKOG KOUOTOC TOL 0PpATOD PMOTOC.




OpiCovue cav tawvia 1 Covn cBévoug (Valence band ) tnv
AVAOTEPT] TANPOS KOTEIANUUEVT] EVEPYELOKT] TOUVIK

Kot cav touvia 11 Covn ayoyiwotntog (Conduction band) tnv
KOTOTEPN GOELD OO NAEKTPOVIA EVEPYELOKT] TOLVIAL.
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Kabooopmtavyeio

A¥O gival ta cuvnOn Teola e@aproyns e uebooov:

(1) Evrtomouog mapapopemcemv (KOKOG GLVOLAGOC
OIKTLMOTAOV TAEYUAT®V) GE NULOLY®YOVS, KOl

(2) AZ1oAOYNG™M 0PLKTOV UE GKOTTO TOV TPOGOLOPIGUO
OVOLLOLOYEVODC OVATTTLENG TOVG (GUVOETN 16TOpia
oynuaticpov, overgrowths, dissolution, crack
infilling).



Kot £yEveto dac...

Y tdpyovv 000 O1pOPETIKES LEBOOOL OTEIKOVIOTC
TOV PULVOUEVOU:

 uéom SEM 1 microprobe,

* M UEC® EVOC UIKPOV EEQPTNUOTOC VI OTLTIKO
uikpookomio (static cold cathode electron
source). EmmpocOeta, 1o pdoua omtog eivor
OVVATOV VO, TOGOTIKOTTOMOEL LEG® EVOC
YPOUOTOPOUGLLOTOUETPOV.



Mapadeiypata

CL o€ €yypouo
QIALL:

A: Kaoorepitng, SnO,
B: Kpwvoedn g acBecsto.
C: Kokkivo = dolopitng,
noptokaM = acPBeotitng;
vkpi = baddeleyite (ZrO,)
D: Woppitne. Qpuog
yohaliog pe Covoon
avamtuén avBryevn
yolaliot

(amd Marshall, 1988, CL of
Geological Materials)

CL: 0 KOGUOC TOV YPOUATOV
v

H CL mov eknéuneton motkilel e unkm KOUATOC (=YpOUOTA), KOt
umopel va kataypa@el e Tov KatdAAnAoc eEonmouo. Exouv
Kotaokevaotn otdpopa eCaptnuato CL onTiKN¢ LKpOGKOTIOG TOV
UTOPOVV VO TPOGAPUOCOVTOL GTNV TPATECH KOOV UKPOGKOTIMV



ECaptuota pikpocskomiov (yoypng) CL
e — [TvpoPoro
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| “\\\ Glass Slide
| Light
Ta CMASs givar oyetikd @Onva eCoptniuota Yo LKposKOTLo.
‘Eva vynAov ovvaukov (10-30 keV) mopooro yoypng kabooov
BouPapodilel niektpdvia evtog BaAduov younAon Kevoo.
IIpoxvmntel éva exvépmua (plasma) mov mapéyel ovdeTEPOTOINGCN
TOV POPTIOV (CLVETTMC OEV OTTOUTEITOL ETIKAALYN LE QLYDYILLO
VAKO). Mia kauepa (@idp 1 ynookn) n/kat Evo
LOVOYPOUATOUETEPO TPOCAPUOLOVTIAL MOTE VO KOTAYPAPOLV

EIKOVEC M)/KlL UNKN KOUOTOG TOV PMTOC.
(From Marshall, 1993, The present state of CL attachments for optical microscopes, Scanning Microscopy, Vol 7, p. 861)

“— CL Emission




CL eEdptnua yio OTTIKO HIKPOGKOTLO




Endvow: PM on SX51

Endvo oeid: Gatan PanaCL c¢
Hitachi

Aimha: PM pue @iltpa ektOG TOL
OaAdauov.




CL: ‘vrgpmnomvtog TNV COVN YACUATOC’

Ec - =
A Ee"T~ Ep<+ Excited
state
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| { -
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Figure 2.12. Schematic diagram of luminescence transitions between the conduction band (E;),
the valence band (Ev), and exciton (Eg), donor (Ep), and acceptor (E,) levels in the luminescent
material. Process 1: an electron excited above the conduction band edge dribbles down, resulting
in phonon-assisted photon emission, or, more likely, the emission of phonons only. Process 2:
intrinsic luminescence resulting from direct recombination between an electron in the conduction
band and a hole 1n the valence band. Process 3: the exciton decay observable at low temperatures,
Processes 4, 5, and 6: transitions that start and/or finish on localized states of impurities (e.g.,
donors and acceptors) in the gap produce extrinsic luminescence, and these account for most of
the processes in many luminescent materials. Process 7: the excitation and radiative deexcitation
of an impurity with incomplete inner shells, such as a rare earth ion or a transition metal.

A1bQopotl unyavicuol EKTOUTNC POTOVI®V KaTd TN olEpyacio TpomOnong
nAektpoviov g {ovn 6Bévoug oty (OVN AyOYILOTNTOS LECMH TNG EMOPOUCTC
NAEKTPOVI®OV DYNAOD OVVOULKOV.



CL: ypoua ko eV
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(amd Marshall, 1988, Fig 1.4, p. 4)



Ocwpiec yio Tnv CL

‘Evag cuyva ypnoipomolovpevog 0pog : “intrinsic CL”
(eyyevng CL), mov vmovoel 0Tl OpIGUEVE OPUKTA
moapovotdlovv eupoty CL, m.y. OAo TO TUPITIKA OPLKTAL
gxovv CL o1 ypopoatikn teptoyn tov umAe. Oyt ko 1060
IKovomomTikn Bempnon.

H eyyeviic CL umopel va evioyvOel amd
* LN GTOLXEOUETPIN
* QOUIKEG ATEAELEC

— pTOYM TaCBETNON

— radiation damage

— BAGPN AOym pnyavikov shock
* TPOGUIEELC 1] VTOKATAGTAGELC, TOV TOPULOPPOVOVV TO

OIKTLMOTO TAEY LA
XML OVTA TPOTOTOLOVV TOVG OEGLOVG KOl TNV NMAEKTPOVIKT] OOUT).



IIpocuicelc: activators/quenchers
EVEPYOTTOINTEC/ATOGPECTEC

* H vmokatdotaon evog 6totyeiov Yo 10 «cOvn0ec» otovyeio (m.y.

Ti * vy Si** 670 yoralio, Mn?* yio Ca?* otov acBeotitn) Oemwpeiton
011 Tolel pOAO KAELWDL GTNV TOPAUOPPMGCT] TOV OTKTUMTOV TAEYLOTOG
(Oouikn atéreln) evog opvktov. Ol TPOCUIEEIC TOV AEITOVPYOVV UE
avAAOYO TpOTO KaAoOvTOL “activators” (evepyomoinTéc).

" Aflya otovyeia eivar exelva Tov HTopovV va OpAcovV Kotd avtifeto
TPOTO: VO TPOTOTO|GOVV TNV TOEIVOUNGT] TOV EVEPYEIOKDV
EMTEOMV €101 MOTE Vo amovotdlel 1 CL 1 va eAattdVETAL OpOCTIKA.
Avta kodovvton “quenchers” (omooBéoteg), ue tov Fe?* va givot o
cLVNOEGTEPO ATTOVTMUEVOC,.

= Edv ta enineda Tov quencher eivar younid, eivon mbovo Ot Ko
uovo pepwd ppm (1 50 ppb) kdmorov activator givail apKeTA yio vol
vrapéel ekmounn CL.



[TAeOvacua evepyomountn?

" "Eyel mapatnpnOet 0t n Evraon g CL yevikd
AVEAVEL LE TNV ODENGT) TNS CLUUETOYN TOL 1OVTOC-
EVEPYOTONTY, PTAVEL Eva peYLoto Ko Emetta np CL
LELOVETOL LE TNV TEPAUTEP® ADENCT TOV
EVEPYOTTOINTN).

" H péyrotn évraon CL @aivetorl va. couPaivel otav ta
EMITEON GLUUETOYNC TOV EVEPYOTOINTY KuUaivovTol
uetalL 0.1 - 1 wt%, .y n évtaon CL og
EUTAOVTIGUEVOVE 0o TPLOVE PTAVEL TO HEYIGTO o€ ~1.5
wt% Fe °* 1 Mn 2.



Ouopoa ypouoto

" "Eva opukto pumopel va, oex0el o1dupopovg activators, kot 0o
OMGCEL OLLPOPETIKO YpOUA Yo KAOE Evav amd avTtovS: o1
aotprol umopovv va dexbovv Eut - umké, Mn?* - mpactvord
Kitpwvo, kou Fe’* - kokkvo.

* Evog activator umopel vo GUUUETEYEL GE OLUPOPO OPVKTA
ONUIOLPYDVTOG dtopopeTikoD ypdportog CL: m.y. To Mn?*
UTOPEL VOl YIVETUL TOOEKTO OO TOVG OGTPLOVE — TPUGIVO-
KiTpvo, Tov amatitn - Kitpivo, Kot Ta avOpoKikd — KOKKIVO-
TOPTOKUAL

= [ToAéc amd tic REE mov dpovv w¢ activators (mw.y. Dy>*, Sm3",
Eu’") mapdyovv pdopota pe 0EVANKTES KOPLOES TOV OTOI®V
TO UNKOC KOUATOG £lvar GYE0OV AVECAPTNTO Atd TOV CEVIOTN
KPUGTUALO KOl UTOPEL VO ¥pNoLOTONOEL Yo TNV TO10TIKY
GTOLYELOKT] OSLOAOYNON.



Oacuota CL
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Fig.5a,b Influence of the crystal field on the shape and position
of CL emission spectra: a sharp emission lines with more or less
constant peak positions independent on the host crystal (no influ-
ence of the crystal field): b broad emission bands with shift of the
emission maxima depending on mineral composition (anorthite
content in feldspar) due to the varying influence of the local crys-

tal field

Goetze, 2002



O1 emtowoelc TS Deprokpaciog

* H évtaon g CL givon ovvatov va petaPaiieton pe
TNV aAloyn) TG Depuokpaciog Tov doelylatod.

" YTApYovv TEPIMTMOGCELS TOV TOPATNPNONKE adENGM TG
EVTOOTNG (GE OPOPETIKA VAIKA) TOGO LUE VYNAOTEPES
0G0 Kol LE yaunAotepeg Oeppokpacieg oelyuatoc.

" T mwoapdoerypa, £xel Bpebet 01 CL 00 Yoralla
umopet va evioyvOel pe tnv yoén tov oelyuatod.



Ot smmoocsgtc; TOV YPOVOL

H évtaon g CL umopet
va e€acOevel cuvapTnGEl
TOL ¥pOVOL PouPapoicuov
oo TN 0EGUN: YVOGTO MG
YNPAVON 0EGUNG
aktvoPoiiog (electron
beam aging) otnv
Brounyoavia @oo@Opov.
Agv Bewpeitar onuovtiko
TPOPANUO GE KOAVOVIKEG
cuvOnkec BouPapoicov
KOl TOPATPNGNG TOV
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Fig.8 Time-resolved CL emission spectrum of quartz (SiO,)
showing transient behaviour of the emission bands during to elec-
tron irradiation

oetypatoc. ‘Eyxel avapepOel
yio yorolio pue LeTaBoAn
a0 KOKKIVO GE UTTAE EVTOC
LEPTKOV 0EKAOMV SEC.

Goetze, 2002



E@apUoyEC 6TV OTTTIKN WKPOGKOTIN
otav ogv tvan owabEciuo SEM-BSE

* ATOTIUNG™M TNG KATAVOUTC OLUPOPETIKMV PACEMV TOL OLLPOPETIKA OV Oal
ywotav avtiAnmtn (m.y. acPeotitn Ko OOAOWITN, OVO AGTPIMV GE Ypavitn).
* aKPIPNC EMGNUAVOT) TNE TAPOVGING Kot TNG 0E6MC LIKPOGKOTIKMV 1
OTOVIOV OPLKTAOV GE £val TETPOUA (.. ATATIT GE Ypovith).

Epapuroyec omov 1o SEM-BSE eivat owa0€oiuo

* [Ip0Go10p1IGUOC SLOPOPETIKMY VITO-TEPLOYDY TOL 1010V OPVKTOV TOV
AVTIKOTOTTPILOVV TNV OLLPOPETIKT KO 71O GVVOETT 16TOPIO GYNUATIGUOV TOV
(.. Covaom avamntuln, emedveleg SGAVGNC, EMOVAMUEVES POYUEC,
Bpavotyeveic empdveiec, oe avOpakikd opvktd, yaralio, {pkovio, actpiovd.



CL: yaAaCiag, CipkoOvio

P

Images acquired with the Cameca CL (PM) detector. Left: quartz from Skye with
complex history of growth or re-equilibration with hydrothermal system. Trace
amounts of Al, Ti or Mn may be involved. Right: CL image of zircon from
Yellowstone tuff (false color); adjacent BSE image (no zonation obvious).

(from research of Valley, and Bindeman and Valley)



Xpnon CL yw amokopion
OTTAPULTITOV AETTOUEPELOV YL
TNV EENYNON LOOTOTIKAOV
ocoousvav (SIMS Isotope Data)

Agtypo oMPivn g yovopo amnd tov
uetempitn (yovopitn) tov Semarkona , o
omoi0¢ TEPLEYXEL AcLVNNGTOVE KOKKOVG
popotepitn (oxovpo ypki 6 BSE) mov
delyvouv 1060 pmie 6co Kal koxkivn CL,
eykielouévoug oe mAovoto o€ Al, Ca
YOOl (avoiktod ykpi og BSE).

O oMPBivng pe pmhe CL givor oToyOg o€
FeO (F0>99.5) kol eumAovticuévoc o
ototyeio Onwg ta Al, Ca, eved ekelvog e
KkokKkivn CL otov mopnva sivar ehappd,
mo TAove1og o€ FeO (Fo<99.5).

Ta 16oTomKT| cuetac™ Tov O3 givou o
mhovola og 160 oto umie popotepitn
KOl GTO YUOM.

To yvaAi epeaviCer mpaovn CL.

Kita et al. (2007b) LPSC Abstract #1791
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Iyvootovyeia m¢ anosPéosteg CL
YL96-8, crystal 6
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* Sector zoning in Yellowstone Pre-LCT zircon
* Bright CL: high P (and lower Y, U and Th)
* Dark CL: high Y, U, and Th (compared to Bright CL area)

Fournelle et al AGU 2000



IpoeTownocia oeryndTov:

EmolIKES pNTIVES KO AELOVTIKA VALK,
e [TIoAAEG , av Oyl OAeC, emolikég pntiveg mapdyovv CL:
QAOUTEC TTPAGIVO 1 UTTAE.
e Ta cuvnOn VAIKA Aciovonc kot oTiABmonc (owoudvt,
aiovuva, kapBokopovvolo) ekmeumovy CL! To oetyua
Oa mpémel va kaBapiletal KaAd Le ¥pNOT CLGKELTG
VILEPNY®V TPV AmO TNV EEETACT TOV.
* AKAAVTITEG GLVNDELC YVAAVES OVTIKELLEVOPOPEC TAAKES
ekmEUTOLY aAlaumeg urhé ypouo og CL.

In this false-colored
monochrome image, the
epoxy 1s emitting significant
CL, intermediate in intensity
to the zones in the zircon!



Arreikovion kaBodopwrauyeiac arro {PKOvIO aTTo
KIUTTEPAITN TS TTEPIOXNC Yakutian (Pwaia). Aiakpiverar o
UTTOAEINATIKOC TTUPNVAC UE AETTTN TTaAivopoun {wvwan
ITOU avTiKaBioTaral arro Eva oUoyEeVES TTEPIBWPIO.

Found on Web: Source, Bill Griffin, Elena Belousova; funded by Rio
Tinto, BHP, Macquarie University



Intensity mapping of zircons
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Intensity mapping of zircons
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Sample courtesy of Dr. Chen Zhenyu
{Institute-of Mineral Resources Beljing)




CL versus other SEM-based techniques
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SE detection: BSE detection:
» Surface topography * Density/atomic number
* (Minor) Material contrast * Material contrast
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» Crystal structure » Core transitions
* Crystal orientation « Quantitative conj?positiun
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Cathodoluminescence:

» Composition
» Crystal structure

* Trace elements/dopants
» Crystal defects
* lonization state




CL o€ ouvnOn opovktd -1
Class I: Native elements
e Diamond
Class II: Sulfides
 Sphalerite ZnS (1important in phosphor industry)
* Cinnabar HgS
» Realgar AsS
Class III: Oxides
* Periclase MgO
* Spinel MgAI1204 (synthetic only)
e Corundum, Ruby, Sapphire AI1203

e Cassiterite SnO2

* Short list. Complete list in Marshall 1988



CL o€ ouvnin opoktd -2

Class I'V: Halides

» Halite NaCl

* Fluorite CaF2

Class V: Carbonates

e Calcite and Aragonite CaCO3
e Rhodochrosite MnCO3

» Witherite BaCO3

* Strontianite SrCO3

e Cerussite PbCO3

* Short list. Complete list in Marshall 1988



CL o€ ouvnOn opvktd -3

Class VI: Sulfates, Tungstates

* Barites BaSO4

* Anhydrite CaSO4

* Gypsum CaS04-2H20

* Scheelite CaW0O4 (a common EPMA focus mineral)
Class VII: Phosphates

 Apatite (Ca5(P)4)3(F,C1,OH)

Class VIII: Silicates

 Quartz, Chalcedony, Tridymite, Cristobalite S102
 Feldspars

* Short list. Complete list in Marshall 1988



CL o€ ovvnn opvktd - 4

Class VIII: Silicates-continued

 Scapolite

« Kaolinite

e Serpentine

* Muscovite

e Tremolite

e Spodumene

» Wollastonite

 Benitoite BaTiS1309 - another EPMA bright light
* Beryl

* Short list. Complete list in Marshall 1988



CL o€ ouvnOn opovxktd - 5

Class VIII: Silicates-continued
 Cordierite

e Epidote

e Olivine (Fe-free)

« Andalusite, Sillimanite, Kyanite AI2S105
» Garnets - limited sightings

e /1rcon

* Short list. Complete list in Marshall 1988
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