2\R\

- d
rmm'm'imu'imugm

AT TMT RN EMTIHUNY

- 4 O - ol |
Tay TALAT.ETNY AT IHAANHRILUL BSALS

NINGINY 2543



l\’:uq,nmﬁ RDG5/0012/42

sraulsaatiuaNy sl

1A59N15 NS AIUIFENIISARINITLHINUNN

s’

B
ATUTHINE

TA.AT.ASANE A IWARNNGUY
NA.AT. A0 F99ULTDY
NA.AT.UNSNU  ATMUES

MATTUAN ANEINBVANARS
NV INGIREINBATAVNAT

9ALlASINIT NITWAILIAARINNSTHAYNALAIATRIUTEAL

suuayulnedninnunemuatuayunsise (anq.)
af '
(rrailumsnuiiiilurediss  ana Lisulludawiiusamanalil)



A5 1Y

unAatianteine
unARtaN SN
LN
TnqUssaIA
" 9RuIIANTTIAY
fUnIniuALAENNTI4Y
HANTTNARDY
- N9
- MIANNANBUENNINAT ANAITINIYM AR NGRS NN
WAZAINITITBINAY
- MTANE EDXRF aulnmiu
- MTANE UV-VIS-NIR aunaiu
- n3AnE FTIR awlnai
aqUusuariansnd
daiausuus
1BNA7E19B
AIANUIN 1T ANHUSALRNNDIPNDULATUAILN
nMAnwIn 2 AT At luswiiaud AMAdIndeRnns uazn1sFeual
TRIMUANNDIPABUUATURILN
Amanun 3 uRruWeusgesdlsenenluinfunssgriouuaznden
nAuuan 4 Wiauitunisganfuuadlugos UV-VIS-NIR
TBINUNNNBIPADUUATNAALN
npauan 5 wisuisunirganauuaaludag Infrared
TRINLHUNBIPBULASUS NN
NANUIN 6 ARBLNZUNURNNPITABUNT AUANNBIGUAINA
waTURinnesR AT luds
ATBBLIATY '

UrziRdade

141

209
212
213



/151Uy (sia)

FITUYAITI
- -t .

A3aR 1 FatnamATiATugn T lunsAnmusuasany

meaR 2 sanInLRindeAnmgruuniinasian
WursnniALLLTiaanTauNIn

“A139f 3 ?ﬁnmﬂmﬁuﬁmﬁ'aﬁnmé’ﬂmmﬂﬁ'uqmuqﬁ
TuusseniAuuLiasnI@UNN

AT 4 sFanIsETLTINRe AN AL RE
WurreINALLLNBANTIAUNAN

i 5 sFsmsLRuReANE SRz IN1sARgLUA
TuussenniAvuLiiaand@unin

AaF 6 ﬁ*ﬁamﬂmﬁuﬁuLﬁ'ﬂﬁnmqmuqﬁmﬂm
WussunAuuuiiasndauties

FNseT 7 samsauRuRe AN naIug
luusstniAuLLisandaudes

AT 8 FRANNTUNLRNULLNAN

AT 9 mianauRulagldnaan ey thAtanse
uATANTANUA Fandiszneunas

AR 10 P fBnmurassniiwuluiufiunesy

AT 11 FostndayanFuuiieuFunousis (%)
dlanaiufinlusumisisnaiu

Lo

ATUUNN

7UR 1 UV-VIS-NIR aninafusesiudinuesy

$UN 2 Infrared aulnaifuzasuhinnesy

" - = - L oy - d’ »
3 dnwnusldnan@urSumesluiudisud s figuvgisne q

i i - : - - -
7% 4 aveBeriifiaTuuuiuiin sussuanuaztaureniuhuaanise

Tuusst nALLUNesNTISUNNNUATHaBaNB IRULat

dl - - - 4 - g 4 - 1) » - 3
UM 5 dnwousiuinneuwn yuhndwnlseldarsduusuacbildarsdmuusia

10

11
12

13
17

18

20-22

24-25

30

31
32



NISHRIUIRNIIZNITERINUNH

Development of Heating Condition of Ruby
UNARED

#AneisunisUfudgsnunwinfinannunssnesguuubildarninusialaq e
° | 4
I ueuddstidumnwnguugiigaunutfuvanivusseinanialueld neassfnm
gruuniininienlugoe 900-1700 °C dmsntstingoau)ilugag 260-650 “Cian. Smsinisan
g iiluoe 66-800 °Cran. sruzvautnaseludag 0.5-60 4N, KIN1sANENANIIENATMN
WUURABNTEUNIN (BIN1A) 91U 20 ANYE wRtUULANMIzRANdautes 57 an1z ew
WiuhuAudauou 230 Wia Auiiumnlafawnesingn 1 nefa uaannisAnewugsuls
[ - - 2 ol !l‘ - « - '
Ay RNl & na 18U Buntaluanaide  qruupiigegalunisiriacszszinatlunisug
vaee u.AMUULNAMA wuddatinininuatERTINITaAg U EHTNAsRN T HARRY
' k4 H '
figruunfigatssnnc 1600-1700 °C 1dnanduidunieluassaaninndteniigruugisnn dau
] i 1 g -y : [ L d"’ - -Iﬂl -
narlunrsuinassinelainudhBuauegivdnrnsldunu®idn Sunudutudunin
' } 73 ] ] o g - d' 4 L 74 * - ]
wasldtinu  azlduauduiunitunu@unduiidnteauasuaiinu. Usinvnenuazeuds@

_. L3 : - = : [ 4 [~ - - - - ﬂ. '
g mAfrTuNMelu ot ues fuAINTNIeTLURNAL MuRNRNTasranuan Sawaudass s

v o o

- - - e Y = vl -t - o
Wufiniiny  luiufisfwudsufunguingidtsunuasiaduluuneiun Buinesass
wi@rmasaadiawsluurssiniauiuiisandiautee  IINUANFIUMLEUNTUIRALINREL
= & - o roi o v et a
atrdgratunanflusglifinneanledniiaannisaarusveedlrazadefBailunauntalu
MLUFNNBIT ANMOUENIUAY ANNANI NI WATEIRBIALSTNBLIBITLAN IR UIAS NAAWN

TifAauuanstaiuuanin 491 UV-VIS-NIR aulnafuiinaulfeuudastiradnyay

Deveiopmant of Heaung Condmon of Ruby AU AN 2543



Abstract

The heating conditions of Mong Hsu ruby without adding any additives were
determined. The furnace used in this study is high temperature electrnic furnace that
allowed gas flushing. The heating temperatures of 90C to 1700 °C. rate of increasing
temperature of 260-650 "C/hr., rate of decreasing temperature of 66-800 °C/hr. and
scaking time of 0.5-60 hr. were studied. Twenty conditions under high oxygen atmosphere
{arr: and 57 conditions under low oxygen atmosphere were performed using 230 ruby
samples of less than one carat size. It was found that the main parameters affecting the
decrease of the blue core are the highest heating temperature and soaking time.
Additionally, the rate of increasing and decreasing temperature showed no observable
effect on heat treatment. At high temperature, 1600-1700 °C, the blue core of stones
decrease greatly compared to that at lower temperature. Noticeably, the variation of
soaking time depended on color intensity and transparency of the blue core. High
intensity and low transparency of blue core needed more soaking time. The amount of
cloud inside the stones and white solid on its edge depended on the quality of unheated
ruby. Ruby with many crack areas had low transparency when heated. After heated. most
of the rubies are purplish red, some of them show orange area. Less amount of white solic
was observed when heating in low oxygen atmosphere. The infrared spectra showed that
the white solid might be aluminium oxide which is a product of decomposition of diaspore
inclusion in the stones. Optic characters, specific gravity and elemental composition in
ruby before and after heated were compared, showing no significant difference. The UV-

VIS-NIR spectra of heated and unheated ruby showed a slight difference.
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nsuffauifeudnwurrasivinneu  uasudamynaniwusrenntalaituiniily

ANARWINT 1

2. HAMSANHIANWUSIILAY  ANRTUINY AN UNIZTURENS
1TAINAY

ﬁuﬁuﬁthmnLﬁmﬁﬁnﬁmzmmmLﬂuﬁ’uﬁuﬁ’nm@:unuﬁn"m (uniaxial double
refractive. DRU) Fh:ﬁ"uﬂﬁ'nmﬁﬂqm (RI) wazgeam (RI,) WU 1.758 uax 1.776 @
s%u  Tanfldnafn R wez R,  winfu 1761 uar 1.769 mluawiuaudiade
(Birefringence) fATWIAL 0.008 (MAruan 2)  Anfivaldatneniddetierlutandesiy
fi Smith (Smith and Surdez,1994) uax Peretti (Peretti et.al,1995) MWmunuld an
ANGNSUNTE (S.G) Taavuudatiniivnldagludie 3.71-4.02

nr3ewacludiemngtaAduena (366 nm) WWuasdumadng druntrdesasly
deAiNEAALAN (254 nm)  daulvaiadnatiesfieliunane vradalifecuas wdd
nneusMiuinnnuiadatwiviin DRU  Ardaiidniv AvlusWwiuaud  Audne
dmzliAsuwlaman  dauntsdeustlugasmnemaiugalinfouudas  usly

1 d‘ H - dl LY il ' L
da9aueMARudulntsAnunlasting wilinnudia (nnanuan 2)

=] Q2
3. wan1sANE EDXRF aulnasy
i - ﬂ" - ] : [ a ’ [ '

Wenwaiintduwalinfinanimmesssduegiusumuenisedete lunas

d’d s oy ¥ - T 1 a i -l - Ail ¥ o
NAASIRs A iLRNAa U uasndden e ludumiadaqafuniniian  uazldvianng
= ol ) -] - ‘.’ dl ) ar -i | - c‘!l' 3
Awnmsiiufingiadndiatiudunanimanss UTnuaesigildanmatiatiiluad
wefTuAdNyving ( relative percentage )

AnFaagiufinfinaass wuinssesslssnauiddylszneudae avglidan (A)
dnuainFunutissivatasig lded weadion (Ca) Inindlen (T) uaafan (v) Tasdlox
(Cr) Wan (Fe) Maumd (Cu) UnAIREN (Ga) Bindian (Yt) uaziefladan (Zrnianwan 3)
adAlseneursessfIndniitiianuansiu My wuesgiillenluFuinmnge 88.00%
UAZAIAM 99.56% daFuurasainuliuanslflumsiadi 10

Peretti Wiarziiuiinnesqlneds EDXRF wuinll exgiidlanaanlad (ALO,)
Tandian (1) eenled (Cr,0,) wén (1) senled (FeO) mmdlan (v) sanlad (TiO,)
uded (1) aanled (v,0,) wnaduneanled (Ga,0,) wnsnala (1) eenlasd (MnO) Tu

uwraduneanled (K,0) wunfidunsenled (MgO) umalunaanled (Ca0) uas Fanauls
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sanled (SiI0,) laeliwuveum (1) aanled (CuO) (Peretti, et al,1995) us Smith and
Surdez wunauauusAEuuasluiuNnNasgAol (Smith and Surdez, 1994) (1w

v
vddl. 1 s s

Buofuandduiiinudn Wudin 60 im § Cu agludae 0.023-3.03 %

-l -l w -
#1919 10 radFanrsianwulunuinuesy

5101 P RRUGEC I
Al 88.00 - 99.56
Ca 0.00 - 9.46
Ti 0.00-7.04
\" 0.00-0.84
Cr 0.30-8.05
Fe 0.008 -7.43
Cu 0.00-3.03

» Hudsfurudduwnsluwiazule waslilddmlBur Ga Ytuas zr lu

nNgATLItALL B FIue

dufiindanminiufin EHO 90-H24 ﬁmﬁuﬂmazqﬁxﬁﬂuﬁiw (89.09%) usNUTHU
Ca Aaufigs daudim EHO 83-H23 #iun cr 9409 8.05% Fufifins Al e
90.7% (el 11) Mepraifiannaniufiudurewddilindudedor nsnszany
sasnlutFnnanhivindy  mslessiiBuiusairewfeudumishagininas é
ualivindu Giduldinnimesasiaeninfsusnumianisng aandaethaiufiu 7 Wenwy
indaulveiinusauisuulsien  vadafinnfouudasatradiuléds wu wle
EHO 90-H24 (Ang137 11)
ufsaannsefuinudaldinnsirmeisaesflrsneuiuiufinmaiunudn
Bunuieuuwasudamsenuansnsiilisnntgn  Sawantmasssiiulllumadoatuns

NNIMARDBITEA Peretti ( Peretti, 1995) dadnfaysuFauiieulduanddilunianuin 3
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-l . -l -] [J 1
s 11 AretsteyaFaudfisusFaineesis (%) Wasaiufialudiumis

d ] L

NASINUY
IVANADE  |Auvdaionanasa| Al Ca Ti v Cr Fe Cu
EHC 40-H12 origin 96.87 | 0.66 0.50 0.39 122 | 0095 | 0.26

wyull 90 e | 9684 | 078 | 057 | 030 | 1.15 | 0.068 | 0.28

EHO 55-H20 origin 9184 | 094 | 036 | 000 | 596 | 019 | 0.70
wyul) 90 aemn | 9202 | 057 | 050 | 012 | 626 | 0.15 | 0.39
wyull 180 99A1 | 91.74 | 1.10 | 050 | 0059 | 6.07 | 0.098 | 043

EHO 78-H20 ongin 9335 [ 115 | 020 | C.093 | 246 | 0.13 | 262
uyull 18089An | 9474 | 028 | 0018 | 012 | 279 | 0.16 | 1.73
naLdinuwaes | 9546 | 084 | 012 | 010 | 352 | 013 | 0.24

EHO 83-H23 origin 9056 | 063 | 031 | 022 | 814 | 0057 | 0.081
wyul g0 8emn | 9067 | 042 | 029 | 0092 | 840 | 0.023 | 0.10
wyull 180891 | 90.25 | 062 | 028 | 020 | 852 | 0.037 | 0.084

ndudunaee | 8828 039 | 017 | 0.19 | 10.80 | 0.078 | 0.094

EHO 86-H24 origin 9355 | 147 | 027 | 017 | 262 | 018 | 174
wyull 18089A1 | 9536 | 085 | 032 | 024 | 271 | 0092 | 043
ndudunaee | 9519 | 0.90 | 047 | 0079 | 299 | 0.10 | 028

EHO 90-H24 origin 89.09 | 5.49 0.29 0.17 3.86 0.37 73
uull 90 99mn | 94.34 | 107 | 0.31 0.21 3.76 | 0077 | 023
NALATUNRADE 9392 | 0.72 0.54 0.21 4.22 0.15 0.25

EHO 103-H26 arigin 9486 | 229 | 000 | 0098 | 242 | 019 | 0.14
wyuld9osean | 9555 | 172 | 029 | 020 | 200 | 012 | Q.12
wyull 18089 | 9548 | 181 | 031 | 013 | 218 | 014 | 0.15

NAUFUNAaY 9452 | 1.48 0.35 0.12 2.50 0.11 0.93

* dunlefeiuiduwus luusiazuia wazlildfntiuou Ga vt uaz Zr lunnsAnuam
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4. wANITANET UV-VIS-NIR ftlnmsu
UV-VIS-NIR aidnafueeaiufinnesy 200 wle ( n1Anun 4 ) Hdnmneasrafuiauuus
wasiAlugrne Wansusideni  Taefisunmisenasaiutiag - guUf 1 uame Uv-vIS-
NIR aulnefuassiufinnesgdmuniisidanunduiun aadulddimnannain &
Hadmauly 5 uFsll

{ 1) lud2e 800 - 1100 nm. HWARHAMNENGAY Aintufidseuim 1065 nm.
aulnafRreriufinurawdaiivuudniralugae 900 - 1000 nm.

(2) w123 600 - 800 nm. ARAENY HANHUTARIBTUAAT 726 693 uar 659

nm.

- ol al 2

35 uhao 530 - 580 nm. Tuuwdndrauilauuudiiiacudngiiuusannain
t‘d“‘-ﬂ 1 ar o o] a;y - - 1 -]
uLLALNANpusAdaiLNuRanA 2 ueaideuiu ( Aoetauin EHO 331)

(4) 929 200 - 450 nm.  Huuusnfadefiaouduganiiauuusd vianuentas
weuALRAnEurwAnsnafy  uuenfuaaiuuud  auuuud  visllnauuud  msesew
] -_ - -l - —J ] OI [ J dﬂl
ARIBAUUNALLLINN ( 3) uwarUTium (4) HAAGEn Alandusuia®ui 476 nm. lu
nnanlnaFy

(5) uUfueInd 300 nm. JuLudnde uasAdngy  fisfiaciuetandu
Uszuntu 275 - 296 am.

-~ - - - - d. d" i 1 L. - »
wuusuazialuailnefuessiufinnesgfistouiegludndofuannafueas
AuTuAesaeuld ( Schmetzer et.al. 1981 ; Bosshart 1982 ; Smith anc Surdez 1994
 Peretti et.al. 1995)
o aa 4 8 w -
wuusuasfiafidiatuiuanain idunsasnnizasnfuuasasdlensusaisiansu
dduluiviin  cron  duleeauiidAnyluiuindnirganfunas 3 499 A INAauLUE 3
wuud A9 wuusluuiinm (3) frnerasdudssuam 550 nm. Uhan ( 4) Mdseun
425 nm. uazLHan (5) tiszunns 280 nm. wuananiilaniienleasudiuaninisganfy
uauLLFaIIRAAne19ARY 693 nm. Fauflu characteristic A wsziluiAvigas.se
wusres Cr(ll  sagidUFnolesaur luiuiinffiantsaanfuuaslugalndiu Crim
" PRI R, L, ¥ - o v v
gae AinliuuuAnidaaudrande uneaunlnafuaziuprdeesnastteadauiu
aunafuraniufinnesguasinenigungiguds  Huuuduasiafetumiioy
aulnafuriauwt  wiAumiltaduuususiuwAasiRaullidndes  wdInITimaInL N

L] 1 d i : - 1] i

doulunifiaf 1065 nm.  @eulinamduaARugen  audneiuludwanneatu

800-70G nm luflninRuundasidmau lutdne 600-800 nm WA 693 nm lufinasldgu
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utlae  uwuuAluged 530-580 nm  raeuRinunuisdiaiinieganfuiafiniineanAty
L3 1 - 1 5 =l J .I 3 4 1 - -3

Aumiady  usiuradisiinsaanfunasiutasarnsnasduiisntwdedundnaudntes
Tudas 300-450 nm  dnwuzaudnafuresiuiinuadisufouulaslueiniduua

- - a o |« v - - -
AT MARULAgAnAuiURE U sl Aon FenaillesniannisilasuLlaan W

windenseulanclasauluiuin et UV-VIS-NIR  aulnafuasviufinueegnieuey

warvausuasuFyuieulilu nnanwan 4

5. wan1TAN®N FTIR atdnmsa

nmrAnBunnsaanafusauinnesgiawndseann 200 Wla (ne
AN 5 ) Wudn RALATULNAARATLTANEMed e AwniczesfiAsnauansinafudn
Yoo  wefiruimsuafinduuansiaiu uavinuldiandeusnefy Jeenafiesnanide
wasewsatWALANANAAY gﬂ’?i 2 uam Buhieauinaiureciufinuesgidenu i
uny Wuitazuendasanafusondu 4 429 Fol

(1) <994 2500 — 4000 cm” drulmaiuuuuAngneszudng 2700 - 3500 cm’™ 11a
WiaduuaaRaninefiuszuio 2900 uaz 3300 cm” Wfiseiudn wousifuhoo 3080
war 3290 cm’ dAimeanmstiane ( stretching ) 289WusE OH Tu boehmite Taudhauafiu
siauiislunaiudu (Smith, 1995 ) Suflululéin Fufiunesgiinafiu boenmite tuag)

(2) #2356 cm” wuiAg ( doublet ) luminAfurasuasgraueyndda e
mudﬂﬁnqﬁ’:zﬁmﬁnm?ﬁ"uﬂmﬁ'uﬁ: C= 0 193 CO, luusrtnnia  Hfaurdanndiasn
L'iimmuuun'ﬁ'luﬁuﬂﬂLﬁ'maLﬂﬂﬁ%'u'nﬂaﬁ'uﬁuuaqﬁﬂmm fnntsAnmfeuudasan
vadlafinnaudiugs vadsdeudiedt daflullluiufingazianfueulasentss
Hunafiu viadususiufidunguanfuewn widdhiamrrofudulilurnei

(3) 499 1900 — 2200 cm™ fRALMAN 2 WA ( 2120 uas 1985 cm’ ) Teannadas
fudunizanuinafuaaslaezataf (Diaspore) Taflunidmanesqiifiuneanilanseniad
( Aluminium oxyhydroxide, AIOOH ) ﬁﬁlﬁﬁﬁaiﬁd'\ﬁuﬁuumqﬁ'lmﬂ:ﬂﬂ'aﬁﬂuuaﬁu B
anapdeafusesTuMsAniuinnesgheamnaila Scanning electron microscopy $aumAw
wallA XRD microscope sampling ( Smith, 1995 ) luaulnAFuuduinmdne Antn
szwineAuMRNTIaasRATina 9 lluda

(4) <2491700-1900 cm’ v‘fuﬁuumgmuﬁm‘lﬁ'ﬁﬂwauﬁ 1700 - 1800 cm”' s

Wugdiseeanisduuty O - H bending
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e ' . ! ol - . - a
( 5 ) 499AIN911200 cm” dudaamifsatestuntsdureswusslaveaandiau
anlnefurensgiiuvg ( A-ALO, ) fiuuudAnfwludas 800 - 500 cm™ uazRARUsennm
480 cm’ aulnpfuraniufinussgaziunuuinrannn  uasiifaeglutaalnd 500 cm”
\ -l ar ﬁ -~ -l - - d.’b [ 7]
wuaeaiy  nasAnessaziBusraauinaiuuiianlifiesd Far IR spectrophotometer

'

o [ o m y
FIATUCNINEL[TAT Luunq?ﬁnmmﬂiﬂ

anfaysdesuaglldiiuinuesydiesd] boenmite uar diaspore hinadiueg
neilu

1

furiraal neFN TN NuBIgIN U HAN B UANGINIR NIRN a1 u Tl Ade

4

FenBuuifutasaunadin 4 e asUunlddal

{13 429 25004000 cm” wuusAndananuiflufia 2 ngude 429 3200-3400 cm”
HAA 3 WA wATLFIIONEA9 2800 - 3000 cm”’ AR ABN 3 A nnAalAnsuzduRAuay

(2) WA 2356 cm ' Saasay willAondiudtaean

(3) 499 1900 2200cm” Weuvanassipvnell  feBuniiduiiafinuly
aiinpdu diaspore WaMIdn diaspore aalanuutasnanefiuanstu

(4) 9aefngn 1200 em™ Tiviunsudsuudasunniin

Fursusasnnafuraniuinndumnaesadesiuaneffiseaulilag Smih

fayaandunsseaunafusesiufunesgrouiuandiiduin  evnisen
Wuiuude  wwudaenuresleezateflasamnsiidumistszana 2120 ust 1985 cm’
well anndedunntiasidantumnmiviu lnazatefififeuuladlyl ( Smith. 1995 )
maldaunlaeiidulyldAe  delneaafléfunnieuazifindfitedlansdy
(Dehydration) i ldduszqiifiunaanlas (Aluminium oxide, Al,O,) AeannIs

2AI00H ——— A0, +H,0

mawasuulaaiAnty efuneldaindedunmannnismasesanstisznis Ae nas
ﬁ'qmmﬁus-aﬂLunnFiﬂuﬁ’mmnlmﬁmﬁuﬁuuﬁqmnmﬂm‘-ﬁaLﬂuummmﬁ:mmmﬁﬁﬁaq
melu  wasdndedanoninde  nsfadluvuen (cloudy) visrauied@rnamiusatusn
reuinidaiinlursdiniudiy -‘ﬁqmmﬂuuammnﬂ:qﬁLﬁﬂuﬂanhm"v"hﬁm‘-fu'luu BE
sfidurecudefang  Ravilaiidiedingldbifanude wminlaazadefiianisdetnllidu

= m o o - [ » e al l'lﬂ‘nﬂl o ’
arqiliiunanled Bunsreaulnaivresivfiuvdasn Livesiluuudindumiis 3306
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MARUIN 2.1 AATUWNLY AULINTIRUT ATANEIN IS WAENTITRIUAINRY
" - ' [ -}
NUNHUANBIANBUURSURINITIHILLY EHO maﬁnm-qmnqﬁm‘nm
anme wewuin | anme | Faliinosinge | divinegege | Tunowd |autaednong madewss | nsifesuas
e (RE) (Rb,)  |(ewemingence) (S5.6.) (LW.) (SW.)
900 3292800 | EHO 152 e 1.768 1.776 0.008 3.83 Strong Weak
| Wi 1.768 1.776 0.008 383 Strong Weak
EHO 2248 riey 1.762 1.770 0008 397 Weak inert
) v 1.762 1.770 0.008 3.97 Weak Inert
1400 3282 EHO 73 rimu . 1,770 . 4.00 Strang Weak
Wik 1.762 1.770 0.008 3.98 Strong Weak
EHO 74 neu 1.762 1.770 0.008 3.99 Strong Weak
Y 1.762 1.771 0.008 3.99 Strong Weak
EHO 76 reu 1.762 1.770 0.008 3.98 Strong Weak
we 1.762 1.770 0.008 3.97 Strong Weak
1500 328 2 800 EHC 115 ney 1.762 1.770 0.008 3.92 Strong inert
W 1.762 1.770 0.008 3.99 Strong Weak
EHQ 116 411 1.762 1.770 0.008 393 Strong Weak
R 1.762 1.770 0.008 4.00 Strong Strong
ERO 117 rieu 1.758 1.767 0.009 402 Strong Weak
W 1.762 1.770 0.008 4.00 Strong Weak
1550 3292800 | EHO 201 rieu 1.764 1.772 0.008 3.93 Strong Weak
N 1.764 1.772 0.008 3.93 Strong Weak
EHO 212 riey - 1.770 - 4.00 Strong Weak
) . 1.770 . 4.00 Strong Weak
1600 3292800 | EHO 101 rieu 1.763 1.771 0.008 385 Strang Weak
v 1.764 1.772 0.008 3.98 Strong Strong
EHO 102 rey 1.762 1.770 0.008 3.95 Strung Weak
12 1.762 1.770 0.008 3.99 Strong Strong
1650 3292800 | EHO 118 riey 1.762 1.770 0.008 3.94 Strong Weak
iR - 1.762 1.770 0.008 3.97 Strong Medizm
£HO 119 - 1.762 1.770 0.008 396 Strong Weak
BT 1.762 1.770 0.008 397 Strong Strong
EHC 136 rieu 1.762 1.770 0.008 397 Strong inert
Wiy 1.762 1.770 0.008 - 399 Weak inert

Dewsiopment of Heating Condition of Ruby M 2543
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Apaz naufy ane :i'-uiﬁnma"nqm Fetvingage | TuurBeud  |Aoudridnnz] nasdeakas | nnsdesuas
A~ BEURN (Rt ) tR1,) { Birefnngence } (5.G.) (LW.) tSONL )
1700 329 2 800 EMO 104 nou 1762 1770 0.608 3.99 Strong Weak
Uiy 1.762 1.770 0.008 4.00 Strong Weak
EHO 105 nou 1.763 1772 0.009 3.95 Strong Weak
. WAY 1.761 1.768 0.007 397 Strong Strong
EHO 106 rigu 1.761 1.769 0.008 394 Strong Weak
K] 1762 1770 0.008 3.99 Strong Weak

Development of “aatng Condwian of Ruby nINgIms 2343
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MARUIN 2.2 AATURNN ATLILIWFISUYS A VAN Was N iTaIundTas

J d »
AURNNBITABULRSURINTIEIULL EHO ifafinsndnmimansaungil

AT nimduRn | anms | ddvinunge | Fldowgege | luasdaud |sutcsmnz] nndeauss | nanfesuns
M (RE) (RI..}  |(Brefingence)| (S.G.) (Lw.) (SW
1600 260 I 800 EHO 80 rey 1.761 1.770 0.609 .81 Strong Weak
ek 1.762 1.770 0.008 398 Strong Strong
) EHO 86 | reu 1.758 1.766 0.008 4.00 Strong inert
Yy 1.762 1.770 0.008 4.00 Strong inert
1600 329 2 800 EHO 101 rey 1.764 1.772 0.008 393 Strong Weak
e 1.764 1.772 0.008 3.98 Strong Strong
EHO 102 neu 1.762 1.770 Q.008 4.00 Sirong Weak
it 1.762 1.770 0.008 399 Strong Strong
1600 433 2 800 EHQ 67 e 1.759 1.768 0.009 4.00 Strong Strang
uy 1.763 1.772 0.009 4,07 Strong Strong
ERO 70 rieu 1.758 1.765 a.c07 394 Strong Weak
ek 1.762 1.770 0.008 398 Strong Inert
1600 650 2 800 EHQ 69 nau 1.762 1.770 0008 398 Strong Megwum
sk 1.761 1.769 0.008 4.00 Srrong Meagwum
EMO 72 8 1.762 1.770 0.008 3.92 Strong inert
7] 1.762 1.770 0.008 398 Weak inert
EHO 88 riou 1.765 1.773 0.008 3.99 Strong Weak
U 1.762 1.770 0.008 3.99 Meawm Weak

Duvsioprant of Heating Condilion of Ruly NI 2543
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MANUIN 2.3 AATUINNN AV TULTWTISUS ATAT N9 NN UATATITITBINAIT DY
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OmvelDment of Haatng Concibon of Ruly MM 7543

ANz wavuin | anaz | Feiiinuwsinge Fetviniugagm ' TuiWhiaut Ao unaeanomsz| nnfeauas | nanFoauas
ML AN EHO (R, ) (R.L,) ( Birefringence ) (5.G.) {LW.) (SW.)
1600 260 0.5 8001 E£HO 110 reu 1.762 1.770 0.008 3.9700 Strong Weak

HAY 1.762 1.770 0.008 +4.0000 Strong Weak
EHO 127 neu 1.765 1.773 0.008 3.8900 Strong Weak
PPEK 1.762 1.770 0.008 3.9700 Weak Inen
EHO 113 nou 1.762 1.770 0.008 3.9600 Strong Weak
YA 1.760 1.768 0.008 3.9800 Weak inert
1800 260 1 800 EHO 114 new 1.762 1.770 0.008 3.9500 Strong Weak
YA 1.762 1.770 0.008 3.9800 Strong Weak
EHO 163 rew 1,762 1.770 0.008 3.9000 Strong Weak
UAS 1.762 1.770 0.008 3.9960 Strong Weak
EHO 126 fou 1.764 1.772 0.008 3.9700 Strong Weak
AL 1.760 1.768 0.008 4.0082 Strong Weak
1600 260 3 800 EHO 121 raw 1.762 1.770 0.008 4.0000 Streng Weak
uAY 1.762 1.770 0.008 3.9900 Strong Weak
EHO 172 rau 1.768 1.775 0.007 3.9500 Weak Inert
AT 1.768 1.775 0.007 4.0000 Weak inen
EHO 138 new 1.762 1.770 0.008 3.9600 Strong Weak
uHe 1.762 1.770 0.008 4.0060 Strong Weak
1600 260 4 800] EHO 124 rigw 1.768 1.775 0.007 3.9100 Srong Weak
usi 1.762 1.770 0.008 3.9300 Strong Weak
EHO 147 nau 1.762 1.770 0.008 3.9900 Strong Weak
HAT 1.762 1.770 0.008 4.0000 Strong Weak
EHO 148 rew 1.760 1.768 0.008 3.9600 Strong Medium
MAL 1.761 1.768 0.007 4.0000 Strong Meagwm
-
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MARUIN 2.4 ATATUWNM ATLUTHEIRUT AMANGIISIIANE LaEnTsiTaLuas
o - . o - a -
VRINUNUURITNAUUKEUR NN ILLY EHO Lwaﬁnaﬂ'anﬂmiamqmuqu
v mimfufy | samz | Faiinudge | Falvnigae | luoheaud [ aanudasdaons| madesuss | nanfesua
annsnRuRin EHO (RI} {RM,) |(Bimfringence)]  (S.G.) (LW.) (SW.)
1600 260 3 66 EHO 141 fou 1.760 1.768 0.008 3.9500 Srang | Weak
M 1.762 1.770 0.008 3.9900 Strong Weak —l
EHO 151 reu 1.762 1.771 0.009 3.9200 Strong Inert
’ uf 1.763 1.771 0.008 4.0700 Strong Weak
EHO 134 neu 1.765 1.772 0.007 3.9300 Strang Medum
ue 1.761 1.769 0.008 3.9800 Strong Inert
1600 260 3 150 EHO 139 ney 1.762 1.770 0.008 4.0230 Strong Weak
Uy 1.762 1.770 0.008 3.9700 Strong Weak
EHO 150 figu 1.763 1770 0.007 3.9300 Strong Medium
wAY 1.762 1.770 0.008 3.9900 Strong Strong
EHO 128 neu 1.762 1.770 0.008 3.9200 Strong Medium
s 1.764 1.772 0.008 3.9700 Strong S!rongJ
1600 260 3 240 EHO 153 fow 1762 1.770 0.008 3.9800 Strong Weak
X 1.762 1.770 0.008 3.9700 Strong Megium
EHO 133 riew 1.762 1.770 0.008 3.9300 Strong Weak
X 1.762 1.770 0.008 4.0000 Strong Strong
EHO 154 nou 1,763 1.771 0.008 3.8200 Strang Weak
U 1.761 1.769 0.008 3.9900 Strong Medium
1600 260 3 800 EHO 121 rew 1,762 1770 0.008 4.0000 Strong Weak
W 1.762 1.770 0.008 3.9900 Strong Weak
EHQ 172 new 1.768 1.775 0.007 3.9500 Weak Inert
UK 1.768 1.775 0.007 4.0000 Weak inert
EHO 138 rieu 1.762 1.770 0.008 3.9600 Strong Weak
wae 1.762 1.770 0.008 4.0000 Strong Weak
-
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MARUIN 2.5 ARTUNMY A lUIIWTRUT ANANg999 WA WAZNISITRINAINDD
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nuwuui\qgn‘auuazuaan'l'.-im'luuu ELO LWQ;HE’]‘QN“{IN”'\‘?LNq

ANz MWLAL | anmax | deiinusnge faldiniugage | Tuihaud | maudastamnz | mndesas | nnsdesuas
ANTIALAN (R {R.L,) Biralingence {5.G.) (LW.) (S.wW.)
1000 550 1 700 | ELO 129 riay 1.765 1.772 0.007 3.8790 Strong Weak
HAY 1.762 1.770 0.008 3.9946 Strong Strong
ELO 145 neu 1.759 1.767 0.008 3.9000 Strong Weak
uey 1.762 1.770 0.008 4.0066 Strong Strong
ELO 203 nau 1.762 1.770 0.008 4.0100 Strong Weak
Uy 1.758 1.767 0.009 4.0261 Strong Weak
1200 550 1 700 ELO 230 ney 1.762 1.770 0.008 4.0100 Strong Weak
ey 1758 1767 0.009 4.0261 Strong Weak
ELO 251 neu 1.762 1.770 0.008 3.9909 Medium Weak
i 1.762 1770 0.008 3.9909 Strong Weak
ELC 259 neu 1.762 1.770 0.008 3.9600 Medium inert
U 1.762 1.770 0.008 4.1101 Strong inert
1300 550 1 700 ELO 148 neu 1.762 1.77Q 0.008 3.7200 Strong Weak
A 1.761 1.769 0.008 3.9781 Wealk Weak
ELO 159 neu 1.758 1.767 0.009 3.9600 Strong Mecium
LN 1.762 1.770 0.008 3.9722 Strong Weak
ELO 169 neu 1.760 1.768 6.008 3.9600 Strong Weat
M 1.762 1770 0.008 3.9701 Weak Weak
1400 S50 1 700 | ELOC 109 nau 1.763 1.771 0.008 3.77Q0 Strong Weak
Ue 1.762 1.770 0.008 3.8283 Weak Inert
ELO 307 neu 1.763 1.770 0.007 4.0041 Strong Medium
ua 1.762 1.770 0.008 4.0089 Strong Strong
ELO 108 nau 1.768 1.775 0.007 3.7800 Strong Weai
AT 1.762 1.770 0.008 4.0071 Strong Medium
ELO 216 fau 1.762 1.770 0.008 3.91C0 Weak inen
. W 1,762 1.770 0.008 4.0000 Strong Weak
ELO 221 newu 1.762 1.770 0.008 4.0100 Strang Weak
) 1.762 1.770 0.008 4.0119 Strong tnert
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NANUIN 2.5 ATAEUNNIY AN TLEWIIRUT ANATN T ILNNE LR NS IS 9IUEInag

| J A -l - »
nuﬁaumgnﬂuuazummﬂmwuu ELO Lwaﬁnﬁ'lqmugunﬂﬂm (ma)

an11z MRUTN [ Aoz | deiiinusiaan | Felvinngege | Tuawieud | Arnudnsdans | nsdesuss | medesuas
NATIALAN (R} {R.1,) [ Biretringence (S.G.) (LW.) {(S.W.)
1450 550 1 700 | ELO 140 feu 1.760 1.768 0.008 3970 Strong Weak
A 1.762 1.770 0.008 2.9665 Strong Weak
ELO 142 neu 1.763 1.772 0.009 3.9400 Strong Weak
we 1.761 1.769 0.008 3.9565 Strong Weak
ELO 164 rieu 1,762 1.770 0.008 3.8100 Strong Weak
LK 1762 1.770 0.008 3.9331 Strong Weak
1500 550 1 700 ELO 215 neu 1.762 1.770 0.008 4.0000 Medium Weak
11X 1.762 1.770 0.008 3.9963 Strong Storng
ELO 231 nau 1.762 1.770 0.008 4.0000 Weak Weak
we 1.762 1.770 0.008 3.9831 Weak inert
ELO 234 neu 1.762 1.770 0.008 3.9900 Medium Weak
ufid 1.762 1.770 0.008 3.9729 Strong Stomg
ELO 241 neu 1.762 1.770 0.008 4,0000 Strong Medium
1w 1.762 1.770 0.008 3.9965 Strong Weak
ELC 249 nau 1.760 1.770 1.010 3.9300 Medium Weak
e 1.760 1.770 0.010 4.0043 Strong Medium
ELO 252 neu 1.762 1.770 0.008 3.9700 Strong Weak
wed 1.760 1.768 0.008 3.9948 Strong Medium
1550 550 1 700 ELO 145 neu 1.762 1.770 0.008 3.8060 Strong Weak
uel 1.762 1,770 0.008 4.0000 Weak Inent
ELO 156 neu 1.762 1.770 0.008 3.9601 Strong Weak
UA 1.762 1.770 0.008 3.9774 Strong Storng
ELO 208 neu 1.762 1.770 0.008 4.0100 Weak inert
U 1.762 1.770 0.008 4.0134 Medium Weak
1600 550 1 700 | ELO 202 neu [ 1.762 1.770 0.008 4.0000 Strong Weak
) wes +.763 1.771 0.008 3.9624 Medium Weak
ELO 204 neau 1.762 1.770 0.008 4.0000 Strong Weak
Uy 1.762 1.770 0.008 3.9751 Strong Storng
ELO 254 riey 1.762 1.770 0.008 4.0000 Strong Weak
uad 1.762 1.770 0.008 3.9751 Strong Storng
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MANUIN 2.5 AATUWNM AlUlEINTIAUT AVAHGIIS NS WaENTTITRaIuAIT DY
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NUNNNBIYNDUURSUAINTLAULY ELO m'aﬁnu'va.muqumitm (na)

ANz s [ anmz | deddinusige | Falivnugean | Turiioud | mmudesiamez | mrBewuas | nsdnaua
NTALIAY {R1,) (R, Birefringsnce {S.G.) (LW (SW.}
1700 550 1 700 CH a9 rnou 1.763 1.772 0.009 4.0000 Strong Strong
Ry 1.763 1.772 0.0ce 4.0059 Strong Strong
CH 54 neu 1.762 1.770 0.008 4.0000 Strong Medium
nay 1762 1770 0 008 4.0103 Strong Medium
CH &1 nau 1.760 1.768 0.008 4.0000 Strong Medium
) t 760 1 768 0.008 4.0000 Strong Megum
<2 100 nay 1758 1.763 0.005 3.9200 Strong Medium
wAY 1758 1763 0.005 3 9367 Strong Meawm
CF 70 nou 1.758 1767 0.009 4.0000 Strong Weak
I 1758 1767 0.009 40177 Strong Weak
CF 72 ngu 1 760 1.769 0.009 3.9900 Medium nert
WAy 1 760 1.7€9 0009 3.9960 Medium inert

Development of Heating Condition of Ruby ATAIMM 2543




64
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) o -l
NURNNBiauLAEHARIILLY ELO NaAnuaaiutnaas

ANTNE wiiufin | sz | delivinosings dnivingegm | liefhisud  |esnutaedonz] msifeaeas | mnFeauas
MUy EHO (RL) (R}  Birefringence } (S.G.) (LW, ) (SW.}
000 5%0 & 700 <F 90 noy 1.762 1.770 ¢.008 3.9900 Strong Sirong
YRS 1.752 1.770 0.008 4.0000 Strong Strong
CG 115 rieu 1.762 1.770 0.008 3.9900 Strong Strong
) MR 1.762 1.770 0.008 4.0000 Strong Strong
GH 65 new 1.762 1.770 0.008 4.0200 Strong Strong
Ay 1.762 1.770 0.008 4.0027 Strong Strong
CZ113 neu 1.762 1.770 0.008 3.9942 Strong Weak
Al 1.762 1.770 0.008 4.0058 Strong Weak
12C0 550 4 700 CcG 117 neu 1.759 1.767 0.008 3.9919 Strang Weak
WAL 1.759 1.767 0.008 3.9798 Strong Weak
CH 64 ney 1,762 1768 0.006 4.0000 Strong Medium
HRY 1.762 1.768 0.006 3.9504 Strong Medium
czin ney 1.76% 1.769 0.007 4.0124 Strong Medium
uAI 1.761 1.770 0.009 3.9835 Strong Medum
1300 550 1 700 ELO 146 reu 1.762 1.770 0.008 3.7200 Strong Weak
und 1.761 1.769 0.008 3.9781 Weak Weak
ELO 159 nau 1.758 1.767 0.009 3.9600 Strong Medwum
VLK 1.762 1.770 0.008 3.9722 Strong Weak
ELO 169 nau 1.760 1.768 0.008 3.9600 Strong Weak
Uiy 1.762 1.770 0.008 3.9701 Weak Weak
1300 550 4700 | ELO220 | rigu 1.762 1.770 0.008 4.0100 Weak Inen
) 1.762 1.770 0.008 3.9817 Medium Medium
ELO 240 riay 1.762 1.770 0.008 3.8800 Weak nert
) 1.766 1.775 0.009 3.9625 Weak Weak
ELOD 243 risu 1.762 1.770 0.008 3.9700 Medium Wear
uAd 1762 1.770 0.008 3.9653 Strong Streng
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NANEIN 2.6 AVADUNNIY ATTLUITHTLAUNT ATAT NGNS LARENITLSDILALIT DS

(] a . '
NUNRNHBIGNRULATMAUNIUUY ELO iRaANEIIIRUTWADE (AD)

Az Wiy | Az | Fdvnodinge | Advnuasan | Tuseud |Amossdamoz| rdeiuss | nasdesua:
rAsnYiLfin EHC (RI.) (R, { Birefringerce | 15.G.) (LW, ISW.;
14C0 550 1 700 ELO 109 nau 1.763 1.771 ¢.008 3.9504 Strong Weak

K 1.762 1.770 0.008 3 9624 Weak inert
ELO 307 rau 1.763 1.770 0.007 4.0041 Strong Medium
] 1.762 1.770 0.008 4.0089 Strong Strong
ELO 108"
ELC 216"
ELO 221"
1400 550 3 700 ELO 158 nau 1.763 1.771 0.008 3.8700 Strong Weak
uAd ?7e2 LI G.008 39775 Strong Weak
ELG 170 neu 1.763 1.770 0.008 3.9300 Strong Weak
ufie 1 762 1770 0.008 4.0099 Strong Strong
ELO 245 k1 1.762 1.770 0.008 3.9500 Medaiurn Weak
PEE 1762 1770 2.008 3.9848 Strong Strong
1400 550 (1+2) 700 | £L0 108 ney 1.768 1.775 0.007 3.7800 Strong Weak
usy 1762 1.770 0.008 4.0071 Strong Medium
ELO 216 reu 1.762 1.770 0.008 3.9100 Weak inert
uel 1.762 1.770 0.008 4.0000 Strong Wagw
ELO 221 rieu 1.762 1.770 ¢.008 4.0100 Strong Weak
uae 7 762 1.770 0.008 4.0119 Strong inert
1400 550 (3+2)" 700 | gL 158 | rieu 1.763 1.771 0.008 3.8700 Strang ‘Nea
usy 1 762 1770 0.008 39775 Strong We ak
ELO 170 rau 1.763 1.770 0.008 3.9300 Strorg Weakr
uad 1.762 1.770 0.008 4.0099 Strong Strong
ELO 245 nau 1.762 1.770 0.008 3.9500 Medium ‘Weak
ue 1.762 1.770 0.008 3.9648 Strong Stong
1400 550 4 700 cZ 108 nau 1.761 1.768 0.007 4.0000 Strong Megwm
Ul 1.761 1.768 0.007 4.0032 Strong Mec um
CZ 109 nau 1.760 1.768 0.008 4.0114 Strong Mecium
T 8] 1.760 1.768 0.008 3.9621 Strong Meaium
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MANUIN 2.6 ATUWNYN ATULINTIAUT ATATNTAIUNIE LASN 9T RIuALT Y

W - ] v -l ¥
NUNUUDIYADULASNAILLIUUY ELO NaAnw A uTinaes (Aa)

anmz miovuin | anmz | Feiiinowinge | drdvnueces | lowheud  |mowtissdaoaz| nrsdeauss | narSesuas
MUt EHO (RI) (RI,; ! Birefringence )|  (S.G.) (LW.) (SW.}
1500 550 * 700 | ELO 215 | rieu 1.762 1.770 6.008 4.0000 Medium | weak
uey 1.752 1.770 0.008 3.9963 Strong Storng
ELO 231 rieu 1.762 1.770 0.008 4.0000 Weak Weak
] Y 1.762 1.770 2.008 3.9831 Weak inert
ELO 234 risu 1.762 1.770 0.008 3.8600 Medium Weak
wey 1.762 1.770 0.008 39729 Strong Storng
ELO 241 risu 1.762 1.770 0.008 4.0000 Strong Medium
A 1.762 1.770 0.008 3.9965 Strong Weak
ELO 249 nou 1.760 1.770 1.010 3.9300 Medium Weak
LY 1.760 1.770 0.010 4.0042 Strong Medium
ELO 252 riau 1.762 1.770 0.008 3.9700 Strong Weak
el 1.760 1.768 0.008 3.9948 Strong Megum
1500 550 2 700 | ELO 129 risu 1.765 1.772 0.007 3.8700 Strong Meaqium
il 1.762 1.770 0.008 3.9946 Strong Sirong
ELO 145 reu 1.759 1.767 0.008 3.9000 Strong Weak
ueiy 1.762 1770 0.008 4.0046 Strong Strang
ELO 203 riau 1.762 1.770 0.008 4.0100 Strong Weax
s 1.758 1.767 0.009 4.0261 Strong Weak
€10 218 risy 1,762 1.770 0.008 3.9800 Strong ner
e 1.762 1.770 0.008 4.0000 Strong Medium
ELO 223 rieu 1.762 1.770 0.008 4,0000 Meaium nert
1K 1.762 1.770 0.008 +4.0041 Strong Weak
ELO 256 neu 1.762 1.770 0.0c8 3.9600 Medium inernt
udiy 1.770 1.778 0.008 +4.0043 Strong Weak
1500 550 3 700 ELO 217 rau 1.770 1.778 0.008 3.9800 inert lnert
) i “1.770 1.778 0.008 2.9909 Inert Inert
ELo246 | reu 1.762 1.770 0.008 3.8000 Mediurm Weesk
ue: 1.762 1.770 0.008 3.9825 Medium Strong
ELC 255 rieu 1.762 1.770 0.008 . 3.9900 Medium Neak
uds 1.762 1.770 0.008 3.9889 Medium Megum
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5 y W am A . o« ] [ ] -
AIANUIN 2.6 ATATUUMNLN H'I‘l'lJliﬂ"}Lqu'ﬂ AMATIHONIRIUNIE URENITLTRANAIT DY

arnne miniuiin [ annz | deildinudeae | daddnwgean | luawiaud | moawosdaonz| nindeiuas | nnaBamas |
nne iz EHO (RL) (Rl { Birefringence ) {5.G.) (LW (SW
1500 550 (1+1)*700 | ELO 241 rnou 1.762 1.770 0.008 4.0000 Strong Medium
UA 1.762 1.770 0.008 4.0142 Strong Weak
ELO 249 rey 1,762 1.770 0.008 3.9300 Medium Weak
Ay 1.760 1.770 0.010 4.1092 Strong Medium
ELO 252 neu 1.762 1.770 0.008 3.9700 Strong Weak
ue 1.760 1.768 0.008 3.9641 Strong Medium
1500 550 (1+2)** 700 | ELO 215 rnou 1.762 1.770 0.008 4.0000 Medium Weak
A 1.762 1.770 0.008 3.9963 Strong Storng
ELO 231 fau 1.762 1.770 0.008 4.0000 Weak Weak
Ay 1.762 1.770 0.008 3.9831 Weak Inert
ELO 234 rnpu 1.762 1770 0.008 3.9900 Medium Weak
HT A 1.762 1770 0.008 3.973C Strong Medium
1600 530 1 700 ELO 202 new 1.762 1.770 0.008 4.0000 Strong Weak
uAy 1.763 1771 0.008 3.9624 Medium Weak
ELO 204 fiau 1.762 1.770 0.008 4.0000 Strong Weak
VA 1.762 1770 0.008 3.9751 Strong Storng
ELO 254 nau 1.762 1.770 0.0CB 4.0000 Strong Weak
U 1.762 1.770 0.008 39751 Strong Storng
1600 550 2 700 CF 89 feu 1.762 1.770 0.008 4 2000 Strong Medium
uRY 1.760 1.768 0.008 4.0436 Strong Meqgium
CG 111 nau 1.762 1.769 J2.007 3.9800 Strong Strong
way 1.760 1.768 0.008 +4.0308 Strong Strong
CH 69 naw 1.760 1.768 0.008 4.0000 Strang Strong
EK 1.760 1.768 0.008 40029 Strong 3trang
CH 71 riau 1.762 1.770 0.008 3.9800 Strong Medium:
u§? 1.762 1.770 0.008 3.9677 Strong Medium
CZ 106 riou 1.762 1.770 0.008 3.9954 Strong Strong
eIy 1.762 1.770 0.008 4.0419 Strong Strong
cZ 109 riay 1.760 1.768 0.008 4.0114 Strong Medim
uaY 1.760 1.769 3573 3.9627 Sirong Medium
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DIARUIN 2.6 ATADUNNWY AT LULTWSIAUT ATA2INT99 NS UWRZNTITBILAITDY

VURNNDIGRAUUASNA UMY ELO iHaAns s udnass (Aa)

el H iafufin | anmz | delvinivsinas Falvnwgige | luewhaud  [audndunag| nadewns | fMadoauaa

M iLiia EHO (RI) (Riy) { Biretringence )|  1S.3.) (LW.) (3W.
1600 550 4 70C CF a5 rew 1.762 1.770 0.0C8 3.9900 Strong Strong
wEe 1.762 1.770 0.008 4.0169 Strang Strong

CF 87 ey 1.762 1.770 £.008 4.0000 Strong Strong

] ueie 1.762 1.770 0.008 4.0026 Strong Strong
CF 90 reu 1.762 1.770 0.008 3.9800 Strong Medium
UAY 1.762 1.770 0.008 4.0000 Strong Meaium

cH 73 neu 1.763 - - 3.9900 Strong Strong

wey 1.763 - - 3.9965 Strong Strong
1700 55C 1 700 CH 54 nay 1.762 1.770 0.u08 4.0000 Strong Medium
UHd 1.762 1.770 0.008 4.0103 Strong Medium
CH 61 nau 1.760 1.768 2.008 4.0060 Strong Medium
U 1760 1768 0.008 4.0000 Strong Medrum
cZ 100 rew - - - 3.9300 Strong Meaium
ua 1.762 1.770 0.008 3.9367 Strong Meaium

1700 550 2 700 CH 56 ney 1.760 - - 3.9600 Strong Inen
WA 1.760 - - 3.9615 Strong inert

CH 58 Aau 1762 *.770 0.008 3.9800 Strong Meaium

uie 1.762 1.770 0.008 3.0868 Strong Med:um—

cZ 102 riau 1.766 - 4.0000 Strong Mectium

K 1.766 - - 4.0418 Strong Meamnrm

CF 68 a8y 1.762 1.770 0.008 3.9800 Strong Strang

wad 1.762 1770 0.008 3984 Sirong Strong

CG 116 oy 1.761 1.769 0.008 3.9900 Strong Strang

] 1.761 1.769 0.008 4.0034 Strong Strcng

cH 52 gy - 1.770 - 3.9900 Strang Weax

wAs - 1.770 - 3.9938 Sirong Alagn
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] 4 b ‘ .
NURUNBITNBUURSURAULUUL ELO iNaAnHIduTnaen (6a)

amaz TR | ans | deilinusnan Fativinvaan | lurdisud  [arudadaumz| nedeauas | maFeauas

AU EHO (RS (Rby) { Birefringence ) {5.G.} (Lw.) (S.wW.)
V700 550 6 700 CH 48 rigg 1.760 1.768 0.008 3.9800 Strong «  Strong
uaT 1.760 1.768 0.008 3.8887 Strong Strong

CH 51 ngu 1.762 1.770 0.008 4.0000 Strong Strong

) A 1.762 1.770 0.008 4.0000 Strong Strong
cz 1 rau 1.762 1.770 0.008 4.0000 Strong Medium

UaT 1.762 1.770 Q.008 4.0156 Strong Mediym
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annz RYiuRn | andaz ﬁﬁﬁnma’ﬁqa soiiniugaan | luimmsiaud | Audassamnz| nanFesuss | nasdesuas
T ELRL EHO (RiI) {R.L) { Birefringence ) {5.G.) (LW} CISW.)
1400 550 3 700 | EHO 49 riou 1.762 1.770 0.008 3.9900 Strong Medium
H-13 néd 1.762 1.770 0.008 3.9603 Medgium Weak
EHO 73 neu 1.762 1.770 0.008 3.9800 Strong Weak
H-25 e 1.758 1.765 0.007 4.0106 Strong Strong
EHO 76 riau 1.762 1.770 0.008 3.9700 Strong Weak
H-25 wad 1.762 1.770 0.008 3.9664 Medium Medium
1500 550 1 700 | EHO 110 risu 1.762 1.770 0.008 3.9700 Strong Weak
H-35 Ul 1.762 1770 0.008 3.9972 Strong Megium
EHO113 ney 1.762 1.770 0.008 3.8600 Strong Weak
H-35 ] 1.762 1.770 0.008 3.9625 Strong Megum
EHO 127 rieu 1,765 1.773 0.008 3.8900 Strong Weak
H-35 A8 1.765 1.773 0.008 3.9368 Strong Medium
1500 550 3 700 | EHO 11A reu 1.762 1.770 0.008 4.0100 Strong Weak
H-21 Hey 1.762 1.770 0.008 4.0037 Medgium Weak
EHO 75 reu 1.762 1.770 0.008 4.0000 Strong Strong
H-21 UAS 1.762 1.770 0.008 4.1000 Strong Streng
EHO 98 rou 1.762 1.770 0.008 4.0000 Medium Medium
H-21 UEd 1.762 1.776 0.008 3.9669 Medium Medium
1550 550 1 700 | EHO 79 rieu 1.762 1.770 0.008 4.0100 Strong Medwum
H-18 YA 1.762 1.770 0.008 3.9944 Strong Strong
EHO 80 rau 1.762 3.770 0.008 3.9900 Strong Strong
H-18 UAS 1.762 1.770 0.008 3.9969 Strong Strong
EHO 89 nau 1.762 1.770 0.008 3.9800 Weak Weak
H-18 U 1.762 1.770 0.008 3.9839 Weak Weak
-
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ANARUTN 2.8 ATRFUWNIY ANTULSHSLIRUT ATAINEZIRINNE WRENITITRAURITDS

" . bl ¥y e ] L
NURANDIY NBULATUAUEINLUTARIATURU UIaIansTIBuRERstRNLAR NG UsEnauNs

anmy iy | anmnr | selvinusings| Fedvinvgeas | luWhoud | mowdasdusnz| nasdesas | mnfoauns
LR {RL) (Rl.}  [(8irefingence ) (5.G.) (LW.) {S.W.)
1000 - 2 -° D70(HF) | reu Lildision Lildm i Strong Strong
ELO 'lﬁfnmﬂ-nnu e Wildte [T - 3.9327 Strong Medium
1200 550 4 700 R 33 Aoy 1.762 1.770 0.008 4.0133 Strong Medium
ELO- lanemfuey Hi 1762 1.770 0.008 4.0185 Strong Medium
R 34 nou 1.762 1.770 0.008 3.991% Strong Strong
Ug 1.762 1.770 0.008 4.0079 Strong Weak
1400 550 2 700 | D B66(HNO,) ney LilAdm Widdo Strong Medium
£L0 lamerifuau WEY LilAdm u1Ats - - Strong Medium
1500 550 2 TQO EHO 304 new - 1.770 - 4.0067 Strong Weak
ELO Ity WA waau#a Crucible
032 e iR Ll - Strong tnert
HA e L Lilddm 4.0112 Strong tnert
EHO 335 neu 1762 1.770 G.008 4.0038 Weak Inert
(HC3) UAY R - 3.5298 Strong inest
D 31 fau LilAdn Lilsign Strong Iner
(HCY ufia praris TilAdm 3.9722 Strong inert
1700 550 2 700 CF 69 nau 1.762 1.770 d.008 3.8900 Strong Medium
ELG Ismnraindilrznaums HAT 1.762 1.770 0.008 3.9930 Strong Medum
CF 73 oy 1.762 1.770 0.008 4.0000 Strong Weak
WA 1.766 1770 0.004 4.0069 Strong Weak
CF 05 new 1.762 1.770 0.008 3.9900 Strong Medium
U 1.766 1.770 0.004 3.9915 Sirong Medium
CG 05 oy 1.759 1.766 0.007 4.0000 Strong Medium
wad 1.759 1.766 0.007 2.0142 Strong Medium
CH 08 nau 1.762 1.770 Q.008 4.0000 Strong Strong
‘ e 1762 1.770 0.008 4.0309 Strang Sweng
CZ 05 riau 1.761 1.769 0.008 4.0000 Strong Medium
wAl 1.761 1.769 0.008 4.0065 Strong Medium
L_

" LildmauaudnrninRuunsangruugil
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MARYIN 2.8 AADIUWNIY ATTULTNFIRUT ANAIINAIIINUNNIE WASNITITRILAITD

] hd l’ -_ g
HRIYNBULATNRUR UL TAHIATFUAN UIAIANSIBUAZAITLANUAS

ngusznauns(sia)
anae iy | anmaz | Felivinusiage| Aalingean | uewheud |somugasdne| efemas | o s3ess:
n-seVLAN tRI) (R} { Birefrngence ) (8.G) (LW {SW
1700 550 2 700 CF 06 neuw 1.765 1.773 9.008 4.0000 Strong Meaium
EHO ldanrnguszngunyy uf 1.765 1.773 0.008 40380 Strong Vedium
) CG 06 g 1.760 1.769 0.009 3.9600 Strang Medium
ufi 1.760 1.769 0.009 3.9628 Srong Meqium
CH 09 rieu 1.759 1.768 0.008 4.0000 Strong Strong
uis 1.759 1.768 0.009 1.0262 Strong Strong
CZ 06 o 1.766 1.775 0.009 3.9700 Strong eciim
uf 1.766 1.775 0.009 39765 Strong Meowm
1700 55G § 700 EHO 03 riou 1.762 1.770 0.008 31.9700 Strong Inert
EMO 8nrsndissneunts ue ALums fivum 4.0630 Strong Wear
ELO 12 neu 1.762 1.770 0.008 4 0000 Strong Near
AT uAn wmn - 4.0156 Strong Weax
CS 100 finu - 1.770 3.9200 Strong nen
UAY - 1.770 - 3.9367 Strong iner:
CH 45 fau - 1770 - 3.9800 Strong *Agdwum
AL - 1.770 - 3.9824 Strong Mecum

1 - P - s, o o M R -
R Sneusneussrssiufinfienlagldaninuwisdniuglildinnarin Asbilduiineyrynuin
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