10.

1

REFERENCES

Newman, R. The Ruby & Sapphire Buying Guide. U.S.A. : International Jewelry

Publications, 1994, p. 107.

pp. 1-2.

Huges, R.W. Rub g, 1997, p. 71.
. )
: -\\ emann, 1999, pp. 71-73.

Bauer, M. Precious Slonds 08 A ublication, 1968, pp. 261-262.

Themelis, T.The Heafll rdtmentol-Ruby .\\
o

P 7

hire. U.S.A. : Gemlab, 1992,

=)
Webster, R. Gezi deryif ification. Great Britain :
7 1
MPG Books, »=iu D l,‘
i

Themelis, FT1 Tﬁfﬁtﬁjﬁeﬁ% Oﬁ %yand E]pﬁiure U.S.A.: Gemlab, 1992,
ﬂ Wﬂ M‘r@}f%@ LRI AR

Webster, R. Gems- Their Sources, Descriptions and Identification. Great Britain :
MPG Books, 1994, pp.95-102.
Themelis, T. The Heat Treatment of Ruby and Sapphire. U.S.A. : Gemlab, 1992,

p.35.



104

12. Gubelin, E., Lucern, F.X. Erni and Baden Gemstone Symbols of Beauty and Power.
Italy : Geoscience Press, 2000, p. 18.
13. King, J.M., T.M. Moses, J.E. Shigley and Y. Lin. Color Grading of Color Diamonds in

the GIA Gem Trade Laborato

. Gems & Gemology 30 (1995) : pp. 220-242.

John Wile .;;', ................... ;__-._.:_
y_ )
18. Berns, R.S. Princ I of € A, John Wiley & Sons, 2000,
—

i
s

AU ANYNTNYNS

19. Hunt, RWB. Measuring colour. Great Britain : EHIS Horwood, 1992 pp. 140-145.

20. VQ‘ %@@ﬁtﬂ‘g W %w a %ﬂ&l@a %Jﬁ:r/matyum

ﬂﬂ&:’lYlEﬂﬂ’]ﬂﬁli‘, “]W’]ﬂ\iﬂi‘mu‘ﬂﬁﬂmﬂ’]ﬂﬂ, 2542, i1 6-8.

21. Gemological Institute of America. Gem Reference Guide. Santa Monica, CA : GIA,

1988, pp.1-12.



105

22. Rubin, HW. Grading & Pricing with GemDialouge. New York : GemDialouge

Marketing Co., 1986, pp.1-6.

23. Suwa, Y. Gemstones Quality and Value. Vol 1 English Edition. Japan : Sekai Bunka

Publishing, 1999, pp.9-11.

25. Siripand, S. A Ne u 2 Gem and Jewelry Institute
of Thailand (GiT), o and Jewelry. 3 (2002) -
pp. 8-14.
26. King, J.M., T.M. Mosegs, JiE.  "- an . Ling'® Grading of Color Diamonds in
i =
the GIA Gem Trade Lab semology 30 (1995): p. 231.

27. Thiangthangtupas aster’s Thesis,

15— =

Department of Ihaging'e ology, \aduate School,
W 4

g Neng
AN TUNM NG Y



AU INENTNEINS
ARIAATAUNM TN



107

APPENDIX

THE TABLES OF VISUAL EVALUATION VALUES BY MUNSELL AND CIELUV
COLOR SYSTEMS

Table A-1a The visaul evaluation values ofi“Dark Red” in five samples of CRA

Observers Ruby V sell CIELUV System Values

\\\ﬂ
Systém \alues & U’ Vv’

. DA ER -
Pannapa Paotanom ;m‘ 2/ 2054 | 039 | 047

A{g‘i\\ NGRS R28., | 2054 | 039 | 049

//A&]h\\@\h‘ 20.54 0.39 0.47

20.54 0.37 0.45

/;/ gi\‘\\\‘\ 2054 | 039 | 047

2054 | 039 | 047

Sutad Singbomrung

20.54 0.39 0.49

20.54 0.39 0.47

20.54 0.39 0.47

12054 | 039 | 047

20.54 0.39 0.47

Thanong Lelawattanaﬁ(e

CRA2 7.5R 2/8 2054 | 039 | 049
- Ca QL
AU P W g [ ow o
q CRA4 5R 2/8 2054 | 039 | 047
= =

|



Table A-1b The visaul evaluation values of “Dark Red” in five samples of CSGA
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Observers Ruby Munsell CIELUV System Values
Codes System Values B v \A
Pannapa Paotanom CSGA1 5R 2/8 20.54 0.39 0.47
CSGA2 5R 2/8 20.54 0.39 0.47
2.5R 3/8 30.77 0.35 0.47
20.54 0.39 0.47
20.54 0.39 0.47
Sutad Singbomrung 30.77 0.35 0.47
20.54 0.39 0.47
20.54 0.39 0.47
30.771 | 0.34 0.46
20.54 0.39 0.47
Thanong Lelawattanasute 30.77 0.34 0.46
30.77 0.34 0.46
20.54 0.39 0.47
£ 20.54 0.39 0.47
) 3077 | 034 | o046

)

AU ININTNEINS
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Table A-1c The visaul evaluation values of “Dark Red” in five samples of PGRA
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Observers Ruby Munsell CIELUV System Values
Codes System Values L U’ \A
Pannapa Paotanom PGRA1 7.5R 2/8 20.54 0.39 0.49
PGRA2 2.5R 2/8 20.54 0.37 0.45
20.54 0.39 0.47
20.54 0.39 0.47
20.54 0.37 0.45
Sutad Singbomrung 20.54 0.39 0.47
20.54 | 0.37 0.45
| A’ﬁi”\ ‘!‘i\“ 2054 | 039 | 047
/ &" ,\w Q\\ 2054 | 039 | 049
l ' 2054 | 039 | 049
Thanong Lelawattanasutg / 20.54 0.39 0.47
"::!- oY 20.54 0.39 0.47
20.54 0.39 0.49
20.54 0.39 0.47
20.54 0.39 0.47

ﬂUEJ’JVIEJVIﬁWEJ’]ﬂ’i
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Table A-1d The visaul evaluation values of “Dark Red” in five samples of RSWDA
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i

Observers Ruby Munsell CIELUV System Values
Codes System Values 5 U’ \A
Pannapa Paotanom RSWDA1 5R 3/10 30.77 0.40 0.49
RSWDA2 5R 3/10 30.77 | 040 | 049
2.5R 3/10 30.77 | 039 | 047
2/8 2054 | 039 | 047
30.77 | 040 | 0.49
Sutad Singbomrung 30.77 0.39 0.47
30.77 | 039 | 047
30.77 | 039 | 047
, 2054 | 039 | 047
f|Rswmas) ™ 2 3077 | 039 | 047
Thanong Lelawattanasute E;fg'; 4 ‘: | 2054 | 039 | 047
-’;FE.‘: W : 30.77 | 040 | 0.49
| ?ﬁ: 2054 | 039 | 047
' : | 2054 | 039 | 047
LT RewE 28 1 2054 | 039 | 047

)

AU INENTNYINT
RINNIUUNIINIAY
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Table A-2a The visaul evaluation values of “Deep Red” in five samples of CRB

Observers Ruby Munsell CIELUV System Values
Codes System Values L U’ \A
Pannapa Paotanom CRB1 5R 3/10 30.77 0.40 0.49
CRB2 5R 3/10 30.77 0.40 0.49
7.5R 3/12 30.77 0.45 0.51

BRIB/10 30.77 0.40 0.49

30.77 0.40 0.49

Sutad Singbomrung 30.77 0.40 0.49

30.77 0.40 0.49

30.77 0.40 0.49

30.77 0.39 0.47

30.77 0.39 0.47

Thanong Lelawattanasute | 41.22 0.40 0.48

41.22 0.40 0.478

41.22 0.42 0.50

1 41.22 0.42 0.50

] 4122 | 040 | 048

T

I

ﬂUEJ’JVIEJVIﬁWEﬂﬂ'i
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Table A-2b The visaul evaluation values of “Deep Red” in five samples of CSGB
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Observers Ruby Munsell CIELUV System Values
Codes System Values L U Vv’
Pannapa Paotanom CSGB1 7.5R 2/8 20.54 0.39 0.49
CSGB2 5R 2/8 20.54 | 0.39 0.47
20.54 | 0.39 0.47
20.54 | 0.39 0.47
20.54 | 0.39 0.49
Sutad Singbomrung 30.77 0.39 0.47
30.77 | 0.39 0.47
30.77 0.35 0.47
30.77 | 0.39 0.47
30.77 | 0.35 0.47
Thanong Lelawattanasute 30.77 0.35 0.47
...... 30.7T 0.35 0.47
30.77 | 0.39 0.47
30.77 0.39 0.47
30.77 0.35 0.47

ﬂUEl’J'VIEWﬁWEI’]ﬂ‘i

QW']MT]‘EEIJ%JW]’JV]EI']@EI
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Table A-2c The visaul evaluation values of “Deep Red” in five samples of PGRB

Observers Ruby Munsell CIELUV System Values
Codes System Values E; U’ \
Pannapa Paotanom PGRB1 5R 2/8 20.54 0.39 0.47

PGRB2 10RP 3/10 30.77 0.37 0.46

5R 2/8 20.54 0.39 0.47

30.77 0.39 0.47

30.77 0.39 0.47

Sutad Singbomrung 30.77 0.39 0.47

20.54 0.39 0.47

20.54 0.39 0.47

’\"‘%\\i\& 30.77 | 039 | 047
LI R : : '

20.54 0.39 0.47

Thanong Lelawattanasute 20.54 0.39 0.49

20.54 0.39 0.47

-z-,.,,..? : 20.54 0.39 0.49

30.77 0.37 0.46

20.54 0.39 0.47

AULINENINeINg
RN INANINYIAY



Table A-2d The visaul evaluation values of “Deep Red” in five samples of RSWDB

114

Observers Ruby Munsell CIELUV System Values
Codes System Values I v’ Vv’
Pannapa Paotanom RSWDBH1 5R 2/8 20.54 0.39 0.47
RSWDB2 5R 2/8 20.54 | 0.39 0.47
20.54 | 0.39 0.47
20.54 | 0.39 0.47
20.54 | 0.37 0.45
Sutad Singbomrung 20.54 0.39 0.47
f" Wy z‘w\?\? o | 2054 | 039 | 047
20.54 | 0.39 0.47
20.54 | 0.37 0.45
30.77 0.32 0.44
Thanong Lelawattanasute 2054 | 039 | 047
------ 20.54 0.39 0.47
...... 20.54 0.39 0.47
20.54 0.37 0.45
30.77 0.32 0.44

ﬂ‘lJEl’J“lel‘ﬁWEl’]ﬂ‘i
Q‘Wﬂﬁ\ﬂﬂ‘im UAIINAY




Table A-3a The visaul evaluation values of “Vivid Red” in five samples of CRC
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Observers Ruby Munsell CIELUV System Values
Codes System Values s U \A
Pannapa Paotanom CRCH1 10RP 3/10 30.77 0.37 0.46
CRC2 2.5R 3/10 80.77 0.39 0.47
2.5R 3/10 30.77 0.39 0.47
80.77 0.39 0.47
30.77 0.39 0.47
Sutad Singbomrung 30.77 0.37 0.46
41.22 0.40 0.48
41.22 0.40 0.48
41.22 0.40 0.48
41.22 0.40 0.48
Thanong Lelawattanasutg ‘ 41.22 0.39 0.46
30.77 0.39 0.47
30.77 0.39 0.47
30.77 0.39 0.47
i l' 30.77 0.39 0.47

AULINENINEINg

PRIANTUNN NN Y
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Table A-3b The visaul evaluation values of “Vivid Red” in five samples of CSGC

Observers Ruby Munsell CIELUV System Values
Codes System Values L2 U’ \A
Pannapa Paotanom CSGC1 5R 3/10 30.77 0.40 0.49
CSGC2 5R 2/8 20.54 0.39 0.47
5R 3/10 30.77 0.40 0.49

20.54 0.39 0.47

30.77 0.40 0.49

Sutad Singbomrung 30.77 0.39 0.47

30.77 0.39 0.47

30.77 0.35 0.47

30.77 0.39 0.47

3077 | 039 | 047

Thanong Lelawattanasute 30.77 0.39 0.47

30.77 0.39 0.47

30.77 0.39 0.47

30.77 0.39 0.47

‘ 3077 | 039 | 047

U

AULINENINeINg
RINNINANINYIAY



17

Table A-3c The visaul evaluation values of “Vivid Red” in five samples of PGRC

Observers Ruby Munsell CIELUV System Values
Codes System Values L2 U Vv’
Pannapa Paotanom PGRCA1 5R 3/10 30.77 0.40 0.49
PGRC2 5R 3/10 30.77 0.40 0.49
qk G3 5R 3/10 30.77 0.40 0.49

”n“U/ 3077 | 039 | 047

ﬂ 30.77 | 040 | 049

Sutad Singbomrung 30.77 0.39 0.47

l"':m , e
A [
v ”‘2“\\%}:’”&‘ 3077 | 040 | 0.49

/ / Jﬁ”‘\\ \Txi\ ) 30.77 0.39 0.47

30.77 0.39 0.47

//m ’\«.{{.

30.77 0.39 0.47

Thanong Lelawattanasutg

30.77 0.40 0.49

30.77 0.40 0.49

30.77 0.39 0.47

30.77 0.39 0.47

ﬂ‘lJEl’J‘l’lH'Vl‘iWEl’]ﬂ‘i
QWWﬁ\ﬂﬂ‘iflJmﬂﬂﬂEHﬂEI



Table A-3d The visaul evaluation values of “Vivid Red” in five samples of RSWDC
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Observers Ruby Munsell CIELUV System Values
Codes System Values L& U’ Vv’
Pannapa Paotanom RSWDCH1 2.5R 3/10 30.77 0.39 0.47
RSWDC2 5R 3/10 30.77 | 0.40 0.49
20.54 | 0.39 0.47
30.77 | 0.39 0.47
30.77 | 0.39 0.47
Sutad Singbomrung 30.77 0.39 0.47
30.77 0.40 0.49
20.54 | 0.39 0.47
20.54 0.39 0.47
20.54 0.37 0.45
Thanong Lelawattanasutg 20.54 0.39 0.47
30.77 0.39 0.47
20.54 | 0.37 0.45
20.54 0.39 0.47
20.54 0.39 0.47

ﬂ‘LJEJ’J“fIEmﬁWEJ’]ﬂ‘i

QW’]a\ﬂﬂ‘iﬂJ UAIINYIA Y
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Table A-4a The visaul evaluation values of “Strong Red” in five samples of CRD

Observers Ruby Munsell CIELUV System Values
Codes System Values g (0} Vv’
Pannapa Paotanom CRD1 10RP 4/14 41.22 0.39 0.46
CRD2 10RP 4/14 4122 | 0.39 0.46
10RP 4/14 41.22 0.39 0.46
P 4/12 41.22 0.36 0.46
41.22 0.39 0.46
Sutad Singbomrung 41.22 0.39 0.46
41.22 0.39 0.46
4122 | 0.39 0.46
41.22 0.34 0.44
l 4122 | 036 | 046
Thanong Lelawattanasutg 51.57 0.34 0.45
41.22 0.34 0.44
5RP 5/14 51.57 0.34 0.45
£ 41.22 0.34 0.44
2 5| 4122 | 034 | 044

]

AULINENINeINg
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Table A-4b The visaul evaluation values of “Strong Red” in five samples of CSGD
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Observers Ruby Munsell CIELUV System Values
Codes System Values L’ v’ Vv
Pannapa Paotanom CSGD1 2.5R 3/10 30.77 0.39 0.47
CSGD2 2.5R 3/10 30.77 0.39 0.47
2.5R 3/10 30.77 0.39 0.47
30.77 0.39 0.47
30.77 | 039 0.47
Sutad Singbomrung 30.77 0.37 0.46
3077 0.37 0.46
30.77 0.37 0.46
30.77 0.37 0.46
30.77 0.37 0.46
Thanong Lelawattanasu 30.77 0.39 0.47
30.77 0.37 0.46
30.77 0.37 0.46
| 30.77 0.37 0.46
30.77 0.37 0.46

ﬂ‘LJEJ’J“fIEmﬁWEJ’]ﬂ‘i

QW’]a\ﬂﬂ‘iﬂJ UAIINYIA Y
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Table A-4c The visaul evaluation values of “Strong Red” in five samples of PGRD

Observers

Pannapa Paotanom

Sutad Singbomrung

Thanong Lelawattanasu

Ruby Munsell CIELUV System Values
Codes System Values L U’ Vv’

PGRD!1 10RP 3/10 3077 | 037 | 046
PGRD2 10RP 3/10 3077 | 037 | 046
2.5R 3/10 30.77 | 039 | 047
/10 3077 | 039 | 047
~PCR ' 30.77 | 039 | 047
3077 | 037 | 046
3077 | 037 | 046
3 30.77 | 039 | 047
GRDA 3077 | 039 | 047
PGRDS’ 30.77 | 040 | 0.49
“PGROT 30.77 | 037 | 046
2 10 | 3077 | 037 | 046
5E) 3/10 30.77 | 040 | 049

30.77 0.39 0.47

30.77 0.40 0.49

AULINENINeINg
RINNINANINYIAY




Table A-4d The visaul evaluation values of “Strong Red” in five samples of RSWDD
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Observers Ruby Munsell CIELUV System Values
Codes System Values L U \A
Pannapa Paotanom RSWDD1 10RP 3/10 30.77 0.37 0.46
RSWDD2 2.5R 3/8 2077 | 0.38 0.47
RS 2.5R 3/10 30.77 | 0.39 0.47
3/8 Q077 | 035 0.47
o 30.77 | 0.37 0.46
Sutad Singbomrung -'(’dﬁ 30.77 0.37 0.46
"R 4}';' 5 30.77 | 035 | 047
x’ f‘m 5 30.77 | 035 | 047
30.77 0.35 0.47
30.77 | 0.39 0.47
Thanong Lelawattanasut 30.7F 0.39 0.47
30.77 | 0.35 0.47
30.77 | 0.39 0.47
- 30.77 0.35 0.47
| 3077 | 035 | 047

ﬂ‘LJEJ’J‘VIEWl‘iWEJ’]ﬂ‘i

QW’]a\ﬂﬂ‘iﬂJﬂJﬁﬂﬂEﬂﬂﬂ




Table A-5a The visaul evaluation values of “Purplish Red” in five samples of CRE

123

Observers Ruby Munsell CIELUV System Values
Codes System Values I (0} \A
Pannapa Paotanom CRE1 2.5R 4/12 41.22 0.37 0.48
CRE2 10RP 4/14 4122 | 039 | 046
5RP 4/12 4122 | 034 | 044
fﬁ'.‘ 'n')b//’ ORP 4/12 | 4122 | 036 | 046
_'m i? 4122 | 036 | 046
Sutad Singbomrung //;m'ﬁ 0. R 4122 | 0.39 0.46
T\ e
F ere2\ |\ ~. }&x‘ 4122 | 036 | 046
A';,%{P\ 7.5R -1\ o | 4122 | 034 | 044
I E‘ ’ W\\ 4122 | 036 | 046
WA
‘ RE5 4122 | 036 | 046
i, =5 "r
Thanong Lelawattanasutg E;:% , 41.22 0.37 0.48
TR
MeEs ] . 44
F REZ 4122 | 034 | 04
| | "ERE3 | 4122 | 0.39 0.46
| &R | 4122 | 036 | 046
| 4122 | 036 | 046
il

U

ﬂ‘lJEl’J‘YIEWl‘iWEJ']ﬂ‘i
QW’]a\ﬂﬂ‘iﬁlﬂmﬂﬂEﬂﬂﬂ




Table A-5b The visaul evaluation values of “Purplish Red” in five samples of CSGE
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Observers Ruby Munsell CIELUV System Values
Codes System Values L U’ \A
Pannapa Paotanom CSGE1 10RP 3/10 30.77 0.37 0.46
CSGE2 10RP 4/12 41.22 0.36 0.46
: 10RP 3/10 30.77 0.37 0.46
”}r j;" ? 4/12 41.22 0.36 0.46
ore 4122 | 036 | 046
Sutad Singbomrung & . *‘; 30.77 0.37 0.46
N‘ﬁ“ 3077 | 034 | 046
30.77 0.37 0.46
/ E‘ ’\E\ 4122 | 036 | 046
‘f ORPg/10y | 30.77 | 037 | 046
Thanong Lelawattanasute 77 41.22 0.36 0.46
————— 30.77 0.34 0.46
41.22 0.36 0.46
41.22 0.36 0.46
30.77 0.34 0.46

ﬂ‘LJEJ’J‘VIEWl‘iWEJ’]ﬂ‘i

QW’]a\ﬂﬂ‘iﬂJﬂJﬁﬂﬂEﬂﬂﬂ




Table A-5c¢ The visaul evaluation values of “Purplish Red” in five samples of PGRE
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Observers Ruby Munsell CIELUV System Values
Codes System Values L U’ \A
Pannapa Paotanom PGRE1 10RP 4/12 41.22 0.36 0.46
PGRE2 10RP 4/12 41.22 0.36 0.46
ORP 4/12 41.22 0.36 0.46
SO.7T 0.34 0.46
30.77 0.34 0.46
Sutad Singbomrung 41.22 0.36 0.46
41.22 0.36 0.46
41.22 0.36 0.46
41.22 0.32 0.45
30.77 0.32 0.44
Thanong Lelawattanasute 30.77 0.37 0.46
41.22 0:32 0.45
41.22 0.36 0.46
30.77 0.34 0.46
30.77 0.37 0.46

ﬂ‘iJEJ’JVIEJVI‘EWEﬂﬂ‘i
Q‘W']ﬂ\’iﬂim UAIINYAY
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Table A-5d The visaul evaluation values of “Purplish Red” in five samples of RSWDE

CIELUV System Values

L U Vv’

41.21 0.36 0.46

Observers Ruby Munsell
Codes System Values
Pannapa Paotanom RSWDE1 10RP 4/12
RSWDE2 7.5RP 3/10

30.77 0.35 0.43

10RP 3/10

30.77 0.37 0.46

30.77 0.35 0.43

30.77 0.35 0.43

Sutad Singbomrung ' {

41.22 0.34 0.44

30.77 0.35 0.43

41.22 0.34 0.44

30.77 0.35 0.43

30.77 0.35 0.43

41.22 0.34 0.44

41.22 0.34 0.44

Thanong Lelawattanasu 38 :1 . 2
= /12

[ )
SWPES P 3/10

30.77 0.37 0.46

30.77 0.35 0.43

30.77 0.35 0.43

AU INENTNEINS
RINNIUUNIINIAY
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Table A-6a The visaul evaluation values of “Pinkish Red” in five samples of CRF

Observers Ruby Munsell CIELUV System Values
Codes System Values 1 U \A
Pannapa Paotanom CRF1 75RP4/10 | 4122 | 032 | 045
CRF2 75RP4/10 | 4122 | 032 | 045
4, A0RP4/12 | 4122 | 036 | 0.46
| 412 | 4122 | 036 | 046
Fog | —I0RPH/12 4122 | 036 | 046
Sutad Singbomrung ‘ - 7.5RPAr 4122 | 032 | 045
F2 | 4122 | 034 | 044
3 13 5157 | 032 | 045
CRF4- 5157 | 034 | 045
RESZ 7 4122 | 034 | 044
Thanong Lelawattanasut OREA~ 4122 | 0.32 0.45
2= RP4/12 | 4122 | 034 | 044
TRFS P512 | 5157 | 032 | 045

41.22 0.32 0.45

51.57 0.32 0.45

AU INENTNEINS
RINNIUUNIINIAY




Table A-6b The visaul evaluation values of “Pinkish Red” in five samples of CSGF

128

Observers Ruby Munsell CIELUV System Values
Codes System Values g U’ \
Pannapa Paotanom CSGF1 10RP 4/14 41.22 0.39 0.46
CSGF2 10RP 4/12 41.22 0.36 0.46
SRP 4/12 41.22 0.34 0.44
/AR ana | 4122 | 039 | 046
S0RPA44 | 41.22 | 039 | 046
Sutad Singbomrung “'ﬂﬂ N 7:6RP 4 4122 | 034 | 044
;’E‘h\\\\\t\\m 41.22 0.36 0.46
41.22 0.34 0.44
41.22 0.34 0.44
41.22 0.34 0.44
Thanong Lelawattanasu 41.22 0.34 0.44
oot 2 5157 | 0.34 0.45
51.57 0.34 0.45
Vs 5115Y 0.34 0.45
W) 4122 | 034 | 044

-

U

ﬂ‘lJEl’J‘l’lH'Vl‘iWEl’]ﬂ‘i
QWWﬁ\ﬂﬂ‘iflJmﬂﬂﬂEHﬂEI




129

Table A-6¢ The visaul evaluation values of “Pinkish Red” in five samples of PGRF

Observers Ruby Munsell CIELUV System Values
Codes System Values L U Vv’
Pannapa Paotanom PGRF1 8.75RP 4/12 41.22 0.35 0.45
PGRF2 | 875RP4/12 | 4122 | 035 | 045
P 25RP4/12 | 4122 | 034 | 043
P4i12 | 4122 | 034 | 044
. RFG) | B7BRP4i2 | 4122 | 035 | 045
Sutad Singbomrung <8:75RP" 4122 | 035 | 045
4122 | 035 | 045
7 1 4122 | 034 | 044
PGRF4 4122 | 034 | 044
PGRES 8. 4122 | 035 | 045
Thanong Lelawattanasu PeRF1 2 | 4122 | 035 | 045
J 12 | 4122 | 035 | 045
P42 | 4122 | 034 | 044

30.77 0.34 0.44

30.77 0.34 0.44

AULINENINeINg
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Table A-7a The visaul evaluation values of “Dark Blue” sapphire in five samples of CSA

Observers Blue sapphire Munsell CIELUV System Values
Codes System Values L U \A

Pannapa Paotanom CSA1 7.5PB 2/6 20.54 0.19 0.34

CSA2 75PB2/10 | 2054 | 0.8 | 027

c 5PB2/10 | 2054 | 0.18 | 027

, 2/8 2054 | 0.18 | 0.31

- =75PB78 2054 | 018 | 0.31

Somledee Sakaravat 7 20.54 0.18 0.31

“ | 2054 | 018 | 027

7 2054 | 018 | 027

_._4: - 2054 | 0.18 | 0.31

SAG 2054 | 018 | 0.31

Thitimtharee Pavaro SBAG 2054 | 018 | 031

_‘ 6 | 2054 | 019 | 034

A3 PB 2/6 2054 | 019 | 034

2054 | 0.18 | 0.31

2054 | 019 | 0.34
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Table A-7b The visaul evaluation values of “Dark Blue” sapphire in five samples of PMSA

Observers Blue sapphire Munsell CIELUV System Values
Codes System Values L U’ Ve

Pannapa Paotanom PMSA1 7.5PB 2/8 20.54 0.18 0.31

PMSA2 7.5PB 2/8 20.54 0.18 0.31

PMSA 7.5PB 2/8 20.54 0.18 0.31

| 5PB 2/8 2054 | 015 | 030

- 5 g | —=sPEZls 2054 | 015 | 0.30

Somledee Sakaravat , 5Pt 20.54 0.18 0.31

- 20.54 0.18 0.27

e 1\ 2054 | 0.18 | 0.31

" 2054 | 015 | 030

SAS 2054 | 015 | 0.30

Thitimtharee Pavaro MISAT, ; 2054 | 018 | 0.27
PAISAZ PB210 | 2054 | 018 | 027

PMSAZ B28 | 2054 | 018 | 031

20.54 0.15 0.30

20.54 0.18 0.31
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Table A-7c The visaul evaluation values of “Dark Blue” sapphire in five samples of

BSWDA
Observers Blue sapphire Munsell CIELUV System Values
Codes System Values B v’ \A
Pannapa Paotanom BSWDA1 7.5PB 2/6 20.54 0.19 0.34

7.5PB 2/6 20.54 0.19 0.34

20.54 (.19 0.34

20.54 0.16 0.34

20.54 0.19 0.34

Somledee Sakaravate 20.54 0.19 0.34

20.54 0.19 0.34

Y025 4\ RSB
'I f,@" ’\m‘\ 6 | 2054 | 016 | 034

’: m ‘\\‘:’\ 2054 | 0.16 | 0.34

r ﬂ_:ﬁf, &\‘& 2054 | 019 | 034

Thitimtharee Pavaro ' qli 20.54 | 0.19 0.34
_;#@L

20.54 0.19 0.34

20.54 0.16 0.34

20.54 0.16 0.34

sPB2/60 . | 2054 | 019 | 034
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Table A-8a The visaul evaluation values of “Deep Blue” sapphire in five samples of CSB

Observers Blue sapphire Munsell CIELUV System Values
Codes System Values L U Vv

Pannapa Paotanom CSB1 7.5PB 2/10 20.54 0.18 0.27

CSB2 7.5PB 2/6 2054 | 019 | 0.34

s 7.5PB 2/10 2054 | 018 | 0.27

' 2/8 2054 | 018 | 0.31

- /10 2054 | 0.18 | 027

Somledee Sakaravat 20.54 0.18 0.31

2054 | 0.18 | 027

$83 . 2054 | 018 | 0.27

Bdw— 2054 | 0.18 | 0.27

SBgL 2054 | 0.18 | 0.31

Thitimtharee Pavaro IBEL- 2054 | 0.19 | 0.34

== PBR/10 | 2054 | 0.8 | 027

B3 B2/10 | 2054 | 018 | 027

’ 2054 | 018 | 0.31

BE 20.54 | 0.18 | 0.31
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Table A-8b The visaul evaluation values of “Deep Blue” sapphire in five samples of

PMSB
Observers Blue sapphire Munsell CIELUV System Values
Codes System Values L 9 \A
Pannapa Paotanom PMSB1 7.5PB 2/6 20.54 0.19 0.34

PM ' 7.5PB 2/6 20.54 0.19 0.34

M \\W/// 2054 | 016 | 0.34

N
PMSE

4 3077 | 016 | 034
3077 | 016 | 034

Somledee Sakaravate® 20.54 0.19 0.34

20.54 0.18 0.31

20.54 0.18 0.31

30.77 0.16 0.34

30.77 0.16 0.34

Thitimtharee Pavaro 20.54 0.18 0.31

e
MSB2 — 20.54 0.19 0.34

[, 20.54 0.19 0.34

30.77 0.16 0.34

30.77 0.16 0.34

ﬂuaqﬂﬂwﬁwsﬂrﬁ
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Table A-8c The visaul evaluation values of “Deep Blue” sapphire in five samples of

BSWDB
Observers Blue sapphire Munsell CIELUV System Values
Codes System Values L U’ Vv
Pannapa Paotanom BSWDB1 5PB 2/6 20.54 0.16 0.34
5PB 2/6 20.54 0.16 0.34
20.54 0.15 0.30
..--JIH@ 2054 | 015 | 0.30
',}*!f . - °E2 20.54 0.16 0.34
Somledee Sakaravaté , \\N\E 20.54 0.16 0.34
V/ / E"\\\‘{‘ W | 2054 | 016 | 034
'li E. '\\\\ 2054 | 016 | 0.34
' 2054 | 015 | 030
20.54 0.16 0.34
Thitimtharee Pavaro 20.54 0.16 0.34
20.54 0.16 0.34
20.54 0.16 0.34
20.54 0.15 0.30
20.54 0.16 0.34

ﬂ‘LlEl’J‘VlW]‘iWEI'IF
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Table A-9a The visaul evaluation values of “Vivid Blue” sapphire in five samples of CSC

Observers Blue sapphire Munsell CIELUV System Values
Codes System Values L v \A

Pannapa Paotanom Csc1 7.5PB 3/10 30.77 0.18 0.31

CSC2 7.5PB 2/10 20.54 0.18 0.27

C ‘ L § 7.5PB 3/12 30.77 0.18 0.29

/12 30.77 0.18 0.29

" 30.77 | 018 | 0.29

Somledee Sakaravate 20.54 0.18 0.27

20.54 0.18 0.27

30.77 0.18 0.31

20.54 0.18 0.27

30.77 0.18 0.31

Thitimtharee Pavaro 20.54 0.18 0.27

30.77 0.18 0.34

30.77 0.18 0.34

30.77 0.18 0.34

30.77 0.18 0.34
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Table A-9b The visaul evaluation values of “Vivid Blue” sapphire in five samples of

BSWDC .
Observers Blue sapphire Munsell CIELUV System Values
Codes System Values 5 U’ Vv
Pannapa Paotanom BSWDCH1 5PB 2/6 20.54 0.16 0.34
BSW 5PB 2/8 2054 | 015 | 0.30
| B 2/8 2054 | 015 | 0.30
- |— C4 ¢ 2054 | 015 | 0.30
5| |s5PB 2054 | 016 | 0.34
Somledee Sakarav ANz 2054 | 019 | 038
73 | 2054 | 015 | 030
- 2054 | 0417 | 0.38
o 2054 | 017 | 038
~ 20.54 | 0.19 | 0.41
Thitimtharee Pavaro B _:: PB 2/8 20.54 0.15 0.30
| BSWBEZ [ 5PB2/6 | 2054 | 016 | 0.34
| ' 2054 | 015 | 0.30
| 2054 | 016 | 034
E : 5PB 2/ 2054 | 019 | 0.38
‘o W
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Table A-10a The visaul evaluation values of “Strong Blue” sapphire in five samples of

CSD
Observers Blue sapphire Munsell CIELUV System Values
Codes System Values L U \A
Pannapa Paotanom CSD1 7.5PB 3/12 30.77 0.18 0.29

30.77 0.18 0.29

30.77 0.18 0.34

30.77 0.18 0.29

30.77 0.18 0.29

30.77 0.18 0.29

Somledee Sakaravat

30.77 0.18 0.31

30.77 0.18 0.29

30.77 0.18 0.29

30.77 0.18 0.31

Thitimtharee Pavaro 3077 0.18 0.34

30.77 0.18 0.29

30.77 0.18 0.29

30.77 0.18 0.34

30.77 0.18 0.29
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Table A-10b The visaul evaluation values of “Strong Blue” sapphire in five samples of

BSWDD
Observers Blue sapphire Munsell CIELUV System Values
Codes System Values 1= U’ \A
Pannapa Paotanom BSWDD1 5PB 2/8 20.54 0.15 0.30

BSWDD ‘17 5PB 2/8 20.54 0.15 0.30

\w/ 4EPE 2054 | 018 | 027
2054 | 018 | 0.31

B "-‘) 20.54 0.16 0.34

7
Somledee Sakaravatg "- , "‘N‘}:\ 2054 | 019 | 042

'E-'& ’\ 5PBI2/8 | 2054 | 015 | 0.30

fdfei g o, [ [0 | on

f A iAo
[ fpsivone. - u B/ | 2054 | 015 | 030
l o

: »\ﬁv 20.54 0.15 0.30

20.54 0.19 0.42

20.54 0.15 0.30

| . 7 S
‘ |
Thitimtharee Pavaro ﬁ 2/2

20.54 0.15 0.30

20.54 0.18 0.31

20.54 0.16 0.34

ﬂuﬂqwﬂw§Werﬁ
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Table A-11a The visaul evaluation values of “Purplish Blue” sapphire in five samples of

CSE
Observers Blue sapphire Munsell CIELUV System Values
Codes System Values 15 (U} Vv’
Pannapa Paotanom CSE1 7.5PB 2/6 20.54 0.19 0.34
C |, 7.5PB2/10 2054 | 018 | 027
2/6 2054 | 019 | 0.34
 — 4 ' 20.54 | 0.15 | 0.30
2054 | 015 | 0.30
Somledee Sakarav N7 2054 | 019 | 034
7 2054 | 019 | 0.34
SE 3w 2054 | 018 | 0.27
SE4% 2054 | 015 | 030
y 20.54 | 015 | 0.30
Thitimtharee Pavaro | “ 7 5PB 2/6 2054 | 019 | 0.34
SE2 5PB2/6 | 20.54 | 019 | 0.34
’ 2054 | 015 | 0.30
J| 2054 | 015 | 030
m - 2/8 2054 | 015 | 0.30
‘a | o
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Table A-11b The visaul evaluation values of “Purplish Blue” sapphire in five samples of

BSWDE
Observers Blue sapphire Munsell CIELUV System Values
Codes System Values | U \A
Pannapa Paotanom BSWDE1 5PB 3/10 30.77 0.15 0.31
BSW ~ 5PB 2/6 20.54 0.16 0.34
B 2/6 20.54 0.16 0.34
= DE4 32/4 2054 | 019 | 0.38
2D . , 2054 | 0.16 | 0.34
Somledee Sakarav \ : 20.54 0.17 0.38
Z 2054 | 0.16 | 0.34
D= 20.54 0.19 0.38
Bl 2054 | 0.16 | 0.34
~ 2054 | 016 | 0.34
Thitimtharee Pavaro B + j_, 10 30.77 0.15 0.31
,B WE ;: B 3/10 077 0.15 0.31
| 2054 | 0.16 | 0.34
20.54 0.15 0.30
g B 2/6 20.54 0.16 0.34

‘a .Y
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Table A-12 The visaul evaluation values of “Greenish Blue” sapphire in five samples of

CSF |
Observers Blue sapphire Munsell CIELUV System Values
Codes System Values L U Vv
Pannapa Paotanom CSF1 7.5PB 2/6 20.54 0.19 0.34
cS 7.5PB 2/6 2054 | 019 | 0.34
| B 2/8 2054 | 045 | 030
— 4 ” 2054 | 0.16 | 0.34
2054 | 019 | 034
Somledee Sakarav _ a"[ 20.54 0.16 0.34
.- 2054 | 0.16 | 0.34
[ 2/6 20.54 | 0.16 | 0.34
46 20.54 | 0.16 | 0.34
— 20.54 | 015 | 0.30
Thitimtharee Pavaro PB2/6 2054 | 0.16 | 0.34
SFz PB 2/6 2054 | 016 | 034
' 2054 | 016 | 034
2054 | 019 | 034
g 2/6 2054 | 0.16 | 0.34
‘a .Y
AULINUNIWNEINSD
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VITA
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She finished high school from Horwang School, Bangkok in 1995. She received her

bachelor's Degree in Gemology and Jewelry , from the Department of Material Science,

Faculty of Science, Srinakharinmi ity, Bangkok in 1999.
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