MPH5

MPH-5

MPH-5

(6x15mm
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A scale 10mp  cm dmp cm
A speed 3min 3min
Response 2 3 2
P M 350 400 450 600
Jadeite 437
438mp
372
383mu 635 640mp
437 438my
Jadeite
693 695my

(Tablel,Fig 1)
Cultured Jade
White Jadeite

Jadeite Jadeite 372
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382my
635 640mup

650mp

Jadeite 693 695mp

OQultured Jade
(Table 1 Fig 1.2.3)

422mp 648 650mp

1
ming Jade Fig 4
560mp
650mp
H
Jade

Jadeite=NaAl(SiOz)2
(Mg,Fe)s(OH)2(S  40u)2

NaAlI(SiOz)2

Jadeite

Table 1

200 300

(Table 1,Fig 3)
(Nephrite)Wyo
350my

695m

(Table 1,Fig. 4)

(Ne-Phrite=Caz
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Fig.1. Absorbance Curve of Natural Jadeite

437

%

Jadeite

350

L BRI

400

LN B B R BN B ANLA B B

450

Wavelength (m p)
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Absarbence

350

vr
400

Table 1

Natural

s 4

Jadeite

Cultured } Dyed

Jade J ade

x &

BB

4

B W

372~383
®

437~438

)

635~640

693~695

Fig 1

380~382

422

437

650

648~650

O O O O O

O

Fig.2.

Absorbance Curve of Jadeite

37 e Culture Jade
2.5 7
7 | Jadiete
/ N fsn
')
\ /
\ A
: AN
1 /650 %
380 \ / i
4 VAR
oy w AN
p i '
N [ [N
! 3 n 4 vl Vi
/ Nl y ! 1
;i \ f
| /o \
4 ! 1
| ] Y
Vo ! I
Vo t
Lo i
Y
437 '\ i ;o E “.
378 \

T T T T T
450 500 550 600 650

700 750

Fig.3.

Absorbance Curve of Dyed Jade

422

Absorhance

Dyed Jade

6
Culture Jade 50

Wavelength {m )

T ™
350 400 450 500 550

Wavelength (m )

600

T T

-
650 700

1
750



Fig.4.
Absorbance Curve of Low
Grade Jade
2.8
2.7
2.6
2.5
241\ e Wyoming Jade
23 Nephrite
2.2
2.1
2.0
1.9
1.8
g 1.7
1.5
1.441.5
1.391.4
1.241.3
1.2
1.1
350 4L;0 450 5(;0 55’0 600 65‘0 70’0 75‘0

Wavelength (m )

Emerald Filter
Chelsea Filter Fi 6
450mpy - 620mp
540mpy  670mp

Filter Fig5

555mp 595mp 680mp
570my

430mp 617mp
638mp 685mp

505

51

510my 430my 617my

Fig.5.

Transmittance Curve of Emerald Filter

Percent Transmittance
@
s

20 570

350 400 450 500 550 600 650 700 750

Wavelength (m p)

Fig.6.

Absorbance Curve of Emerald Filter

T T T T T T T 1
350 1400 450 500 550 400 650 700 750

Wavelength (m p)
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(Table 2,Fig 7)

425 430mp 650 611mp
630mp

Chelsea Filter

Fig 8 350mp  430my

(Table 2,Fig 8.9.)
210mp 285 305mp
Chatham Emerald
(Table 2 Fig
10.11.)
Chatham Emerald

Chatham Emerald
425 430mp

435mp
597mu 605 630my )
Emerald 680 687mu

Chatham

Emerald

230 300m
v Chatham

Emerald

Emerald 238mu

1935 Chatham

Chatham Emerald
Table 2

(Table 2.3.Fig 7 11)
Tabl 3 Ch

atham Emerald

(Table 2.3.Fig 7 11)

Fig.7.
Absorbance Curve of Colombia

Emerald

617

430 l 638

Absorbance

513

Colombia Emerald

T T T T T T T aal
350 400 450 500 550 600 650 700 750

Wavelength (m p)



Fig.8. Absorbance Curve of

Natural Emerald

430 {South Africa)

Absorbance

Yellow green color through the
Emeraid Filter (South Africa)

\ 6;1
/M
\ /o

Red color through the Emerald Filter
(South Africa) (Transparency)

Red color through the Emerald Filter

T T
350 400 600 650

Wavelength (m 1)

450 500 550

Fig.9.

Absorbance Curve of Emerald

1.3
1.2 430
. /L —————— Emerald (A) 605
\ Y
e Y / . va
0w \ ; %
AR / \
01/ , ! \ ose
SN e
06 /o \ Coop ¥
‘ /
/A AN \
\ \ N
6404 \r’/ .
1.540.3 305
636
1.4
13
Synthetic
.24 stone.
Gratham
L Emeraid
Eo \
+ 680
2 0.9
El i
0.8
0.7 425
' i
0.6 Jo.8 e 505 .
L N TN e
Sl N s o
° AN (" N, '\\
0.6 S e e
N o ------ Emerald (B)
0.5 N
)
0.4 510
T T T T T r g
350 <00 450 500 350 600 630 700 750

Wavelength (@ )

700
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Fig.10. Absorbance Curve

of Natural Emerald

\
t
Emerald 5.
)
" '
H 5
il 1
2 2.0+4 |I
2 \
4
v
\
\
\
\
E |‘
\
\
\
\
1.0 )
4 \
\
\
\ \_
\
b
T T = T T T T J
210 230 250 270 290 310 330 350 370
Wavelength

Fig.11. Absorbance Curve of

Absorbance

Chatham Emerald

210

238

Synthetic stone

(Chatham Emerald)

T T
230 250

T Y T T
270 290 310 330 350 370

Wavalanmeh fm 13
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2
Table 2.
Natural Emerald Chatham | x = |4 #
Fmerald Emerald | & IX |®& i
i g (Colombiz)
*
Red Red~Yellow Green * Red *
430 430 425 435 ®) O
=13
597 ®) O
617 605~611 O O
#
630 e O
638 637~638 636 O
#
663
(mu)
685 684~6846 684 680 O
Fig 7 8,9, 8,9 9,
%
230 230 238 O @]
5 L g o
i 285
305 0]
Fig 10 10 11
* Chelsea Filter
TABLE.3 Physical Property of Emerald (Natural & Synthetic)
Refractive Birefrin- Specific
Name & Origin Index | gence Gravity Note
!
Colombia (Chivor) 1.571 1.577 0.006 2.69 3 phase inclusion, pyrites crystal
" (Muzo & Cosques) 1.578 1.584 0.006 2.71 3 phase inclusion, spiky Flate cavities
Brazil 1.566 1.571 0.005 2.69 2 phase inclusion,
Russia 1.581 1.588 | 0.007 2.72~2.74 Mica plate & Actionlite needle
Sandawana (Southern Rhodesia) 1.586 1.593 0.007 2.74~2.76 Brownish mica plate, asbesto Fiber
Transvaal (Africa) 1.586 1.593 f 0.007 2.75 Brownish mica plate
|
India 1.583 1.590 ‘1 0.007 2.73~2.74 "Comma" like inclusion
Pakistan 1.588 1.595 | 0.007 2.74~2.76
Habachtal (Austria) 1.584 1.591 0.007 2.74
Poona (Australia) 2.67 Quartz Albite, Fluorite etc. (associated)
Norway 2.68
Chatham (U. S. A.) 1.560 1.563 0.003 2.65 Liquid wisp-like "Feather"
Gilson (France) 1.560 1.563 0.003 2.65
B . . 2.
Zafas (Germany) 1.555 1.561 0.006 71 {Synthetic
Linde (U.S. A.) 1.564 1.568 2.60~ 2.8
~1.590 ~ 1.598
Symerald 1.575 1.581 2.649~2.707 Horse tail pattern
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Fig.12. Absorbance Curve of
Synthetic Spinel & Coloerd Agate

————— Colored Agate (green)

Table5 Figl2 16 1 o ::?;:f“cs%e
(Erinite) 0 v Symamcc sigge
383mp 424mp oef
445my
(Stone Nol) o5 {%
548my R
583my  628mp

(Stone No 3.5) 0 4

Y T T T T T Y J
350 400 450 500 350 600 650 700 750

Wavelength (m p)

(Stone No 2)

(Fig 12) Fig.13. Absorbance Curbe of Synthetic Spinel

2.1

583
2.0 |
234mp 283mp 1.9 Synthetic Stone
Spinel 628
210my 240
280my
§
g
]
3s0 100 50 so0 550 600 650 700 750
Wavelength (m p)
Table4

(Table 4.5 Fig 12 16)
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Ansetuince

Fig.14. Absorbance Curve

of Synthetic Stone
283
A
AR
/

F \
/ AN
/ ‘\._,_@
Syntieric Sront
------- Corupdom @ @
Corumdure (3 X
————————— spinel () Y
\\
4
,
\
\\
1 b
\
D
.
\
N
..
Y
.
S
T T T Y v T . d
21p 238 230 70 290 318 130 350 10

‘Wavalength {m g}

Fig.15. Absorbance Curve
& Synthetic Spinel

Absorbanc.:

of Ruby

Ruby {Htaprrat)

Synebetic Stong
spined

T T T 4

z10 230 250 7 299 340 30 s 70

Wavelengrh {m i

Table 4.
Color Refractive |FluorescentColor
. Short Wave
{Trede rmme) long Wd‘-’ﬁU o
Uitra—Vlwll“’d io
: et
13 tone A& Density [ndex olet .
(36504772 (25574002 h
hi=T Ay =L
yellowgreen 1704
1 e N 3645 . green falnt green
2 |greenishblue 3450 17246 green green
light bluoe »
3 l(wimy,swrary | 447 17256 fzint green
D hiune
4 PP aSrary | sed2 1726 red frint green
b i Dark faint
5 € Ty 3638 1724 sreen




Table 5
L J
S8+onef] Stone: Stone Stone Stone b
H
A1 M2 M43 A& 4| .4 5 plind
B _
LIS 383
T laoa |aza O O
430
#
445 445 @) O
B 548 548 548 548 O O
583 583 583% 583 O 0
ma)
(2 628 628 628 628 ] O
Pig) 12 12 13 13 13 \
12 210 .10 210 219
R la34 5 o | o
A lrsa 244 O
# 266 | 264
(me) 283 279 O O
Pig| 14 16 15 14 14

57
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Fig.16. Absorbance Curve
of Synthetic Spinel

| Syasherlc Stone
66 ! Spinel

210 20 280 E2l) 1 au EE] 350 am

Waveloagte tm gy

Table7 Fig14,17 22

(StoneNo6)  407m

M 585mu

(Stone No 7) 400mu 574mp
475my
400mp 575mp
2
(Stone No 8) 407mp - 560mp
477my 694mp

2
Pinck (Stone No 9) Stone
No 7 407my 559m
M
(Stone No 10.11))
694mp
(Stone No 12) (Stone
No 13) 405mp 403mu
Fig 21.22.14.
270 280mup
(Stone No 6.8.11.)
(Stone No.9)
(Stone No
7,13) (Stone
No 10.7.) (Stone
No 12) (Tabl e6.7.Fig 17 22)



Absorbance

Fig.17. Absorbance Curve

of Synthetic Corundum
400
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Fig.18. Absorbance Curve of

Synthetic Corundum
Synthetic Srone
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Fig.19. Absorbance Curve of

Synthetic Corundum
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Absorbunce

Absorhance
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Fig.20. Absorbance Curve

of Synthetic Corundum

2.6 403
23 %
Ilr \.\
] \
A o
-~ N
2.3 v o
3
2 Y
N Symthetic stone
24 iy Carundarn

orange

; e e (1)
t e .

Fig.22. Absorbance Cuve of

Synthetic Corundum
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Fig.21. Absorbance Curve of e
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Table 6.
e . —
Color Refrac Fluorescent Color
tive
S0 (1 rude name) Density Index |long Wave |[Short Wave
3 Ultra—Vi—|Ultra—Vioilet
olet (36501 (2537472}
v rzbp—s) | Bb)

6 Blue 4007 1765 Faint clou—
(Sapphire) dy green
Reddish light Faint Dark|Faint

7 lb1ue 4005 | 1765

red green
(Alexandrite)

8 |[Reddish blue 4005 1765 .
(Alexandrite) Red Milky white

9 | Pinc 4019 | 1765 | Req Re d

(Spinel)
10 REd(Ruby) 4017 1765 | Red Reddish ’milky
white
Reddish Violet

1 4.011 17465 : .
(Alexandrite) Red Milky white

12 | Yellow 4008 | 1765

3 | unge 4008 | 1765 Re d
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2
Table 7.
Stone [(Stone | Stonse[Stone | Stons Stonddtone! S conel|E B
& & | % 7 % 8 | & 9 410 A1 el 2 13 % W
400 403 | O 9]
B 407 407 407 410 419 (4058 e 0
5 447 467 448 4468 O
(ma) 475 a7 jaTe 477 L 4aTT O
—~ 5460 559 557 557 O O
7 |585 574 @) O
# 660
B 6770
~ 694 [ 694 | 694 | 694 O
Fig| 17 17 17 18 19 19 20 20
- 218 210 210 216G 0
# ﬁ 240| O
# 254 254 o
= 270 270 O o
(ein) 27 i °,0°
vigl 21 21 21 22 22 22 | 14 14
Table 8. Fig 15.23 370 410mp
25
(Stone No 10.) 387mu
270my 450my

254mp

(Table 8 Fig 23 25)



Table 8.
Natural N atural i3
3 apphire Ruby 7 4
E
v (Ceylon) ®)
375 O
7| 387 388 O o)
D)
410 | 408 O @)
B 450 450 O
\
460 467 @) E
3l 475 O
558 O @)
580| 580 O
659
693 O
Fig 23 24 23
210 210 O
% {
230 270 O O
74
286 O 0.
2
(ma)| 302 O O
Fig 25 25 15
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Absorbance

Absorbance

2
Fig.23. Absorbance Curve Fig.24. Absorbance Curve of Sapphire
of Rudy & etc. & etc.
3.1 "
o 108 2 rt 590
& g 1.2 - i‘
2.9 Y % /«’ ~
! \‘ g 1! . - '/
2.8 [ ~=-— Ruby R U idlite (Cordiexite)
2 |" \“ o apphize h) L1 \% 503 L ,'L » (Blue) (Reflection)
2.6 \ Lo 10y s TR
\ 0.9 388 410 4 580
s | 0 4 /}*“4'\\ 450 ===~ Sapphire (B) el —_
24 T S
2.3 0.7 4.4
2.2 é
2.1 g - Synthetic stone
. 3 L ol (green glass)
1.9 T T T T T T T 1
1.8 350 400 450 500 550 600 650 700 750
%4 Wavelength (m p)
1.6
1.5
T Y T T T T T 1
350 400 450 500 550 600 650 700 750
Wavelength (m p)
a
Fig.25. Absorbance Curve
of Sapphire
5.0 a
280
v J'DZ
v
4.0

P

Sapphire
g ~—--= Ceylomne A
—_— 7 B
e - T T T 1
210 230 250 270 290 310 330 350 370

Wavelength (m y1)

450mp

475mp

Fig 20(Stone
No14)



Cr3
0.02 Ti 0.2 Fe

0.1 Ni

0.01 Cr0.01 Ti01 Fe
Table 6

Table 9.Fig 26.

Absorbance

Cu

65

CuAls(PO4)a(OH)s
Fe

5H20
Al

Fe

(Table 9,Fig 26)

Fig.26. Absorbance Curve

2.

2.0

1.9

1.8

L7

1.6
1.5

of Turquois

Turquois
{ReRection)

Natural

Natuxal

430mu »
720my e
350 41;0 d;o_r 30’0 55‘0 MTD 650 70’0 75'0
Wavelength {m p)
630mp
677mu
Table 9.
Turquois
E Natural | Paaste 13 B 4R
il 430 430 O
# 630 @] O
i
677 O O
(ma) 720 @)
Fig 26 26
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2
Fig.28. Absorbance Curve
of Mexico Opal
Table 10.Fig 27 29 \
400
Water Opal
- Mexico Opal
Australia Opal (Oange color)
FireOpal,Mexico Opal s
Fire Opal 400mp
2
. 3
SiO2nH20 .
X
Fire
T 7 T T T T
350 400 450 500 550 600 650 700 750
Wavelength (m p)
Fig.29. Absorbance Curve of
Cat's Eye & etc.
4.0 400
Fig.27. Absorbance Curve of Opal -
365
——— e ot
/{“ === —= Cat's Eye
1.2 §
1 \\\\ 3.0 \“
o \\ ~~=== Mexico opal (light orange color) “'k
0.9 \\\ Water opal \‘\
0.8 N P
5 [
§ 0 . 2.0 ‘.\ N
g 0.6 \‘\\\ ‘\‘\ //' ‘\
2 o . o
418 \\
.
10 -
T LB B S | T T T 1
350 400 450 500 550 600 650 700 750
Wavelength (m ) T T T T T T T
350 400 450 500

Wavelength
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Table 10.
P54 Mexico opal Flre opal Water
opal
& light ( y |(color=—
. orange
\( orange (orange) AnE less) R
400 400 O
aJ
W 540
B 672
(m 4 685
Fig 27 28 29 27
378myp
Cats eye 393mp 423mp 448mu 590myp
Cats 590mp
eye Cats eye
(Chrysoberyl)
BeAl:O4 Table 11. ig 29.30
440mp
Amethyst
Amethyst Table 12 Fig 33 363mu
528mp  580mp
Amethyst 550mp 512mp  491mp  464mp
(Table 11.Fig 31.)
Cr pyrope Garnet
Table 11.Fig 12 430mp MgsAlx(SiOa)s
625my
Almandite Garnet  Tabl 12.F
ig 32 574mp  520mp 505mpy Al-
mandite Garnett 3

Water Sapphir
Mg2Al4SisO1s

Mg

Fig35
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Absorbance

350

Fig.31. Absorbance Curve of

Amethyst & etc.
2.4
———  Amethyst
2.3
~—-——-  Moonstone (Reflection)
2.2 376 (Chocolate)
AN ——=-~= Moonstone
. 2.1 1~ (Chocolate)
Table 12 Fig 31. 20
1.9 t—
1.8
§ i
- § 1.6
Fig.30. Absorbance Curve of LI
Citrine & etc. 14
1.3
1.2
——— Citzine Lt
——~—= Car'seye T T T T N ! .
350 400 450 500 550 600 650 700 750
Wavelength (m p)
T ] T T T T 1
450 500 550 600 650 700 750
Wavelength (m ;)
Table 11
\ Colored x = F oM
ﬁ\ Cat's Bye Amethyst Agate | Tolite
& (green) % 4R e
365 O
il 378 @)
393 O
g3l
423 @)
B 430 ®) D
440 447 O O
(1 2 \,
4507 448 ®)
550 O O
590 O
625 O @)
Fig 29 3D 31 12 24




Absorbance

Table 12

Apatite Garnet Moon Stone Tourmaline |FE| 454
Yellow) (Dark purple)| (Chocolate) | (Dark green)|IRT| HIR
363 368 Ol O
;2 376 0
395 O 10
=3
402
(mpy) 430 O
462
:T\ 505 O |0
520 9
® 528 o
@ 574 . O | O
~ 580 580 # O
200 or 590 o
713~715 O @)
Fig 33 32 31 33
Fig.32. Absorbance Curve of Garnet & etc. Fig.33. Absorbance Curve of

Tourmaline & etc.

~——— Synthetic stone (glass)

Garnet 4y

‘opaz ‘Tourmaline
(yellow) . L =TT (Dark green)
~. Tourmaiine
(Dark green)

\ Apatite
\ (yellow)

"
]
\ i
. g
. El
\ \
. \ 1
~.
. |
- \
e
e
|
\
\
\
\
\
N
\
N - T T T T T T 1
B 400 40 500 530 &0 60 700 750
T T T T T T T
350 400 450 500 550 600 650 700 750 Wavelength (m p)

Wavelength (m p)



32 34

50mu

Table 12. i

Fig.34. Absorbance Curve of

Green Glass

Syntheric Stone

Glass (Green)

---  Hongkong Jade

——— Chryso P

T
550

T T T
600 650 200

1
750

Wavelength (m 4}

33
580mu 5.0
415
A
.'/ 200 \A‘
(Table 11.12 Fig 29 33.35) m,/i\ '
10 Py
3.04 \ :
Table 13 Fig \\ !
2.0+ \ \'v.
\\
\ N
\ )
!
550mu 104
350 4&) -1;0 500
Fig.35. Garnet Group
Species Formula Density
General Formula Almandite Feg Al (3i04)3 4.32
X3 Y; (8104); Pyrope Mg Alp (Si04) 3.58
Spessartite Mng Aly (SiO4)3 4.19
X =Ca, Mg, Fe?, Mn? Grossularite Caj Aly (Si0), 3.59
¥ = AL Fed, ox® (T, Ma) Andradite Cag Fe; (5i04), 3.86
Uvarovite Cag Crp (5104)3 3.78

Mgz Aly (SI04)
(Pyrope)

D

Mng Alp (Si04)3
(Spessartite)

Feg Al (5i04) 3
(Almandite)

WA

Color

Red, Reddish Brown

Red to nearly Black

Orange to Red Dark, Brown
White, Yellow, Pink, Green
Yellow, Greenish Brown

Emerald-Green

(Fe, Mg, Mn)g Aly (51'04)3

Cag Al (S104),

(Grossularite)

Cag Fej (5i04)3
{Andradite)



Table 13.
B glass
#|Hong kong Chryso Garnet x =
B\l Tage B4R
R
LE (green) (green) (dar\k purple)
400 350 O
7]
415 l @
#
520 % 520 ¥ 550 O
5
670 O
l
695 O
(mau)
730 O
Fig 34 34 32
11

1) Robert Webster;Gems Volume
1,2 1962

2) LG Berya Brian Mason;Mineralogy
1959

3) Richard T Liddi Coat JR;Hand
Book of Gem Identification

4) BW Anderson,Gem Testing 1959
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Precious Stone and Semi Precious Stone

The Absorption Spectra of Precious Stone and Semi Precious Stone from

Ultra-Violet Region to Deep Red Region

Naoyoshi Hattcho

Nagoya Customs ShimizuBranch 1-35 Hinodecho

Shimizu City Shizuoka Pref.

From the point of view of gemstone identification the absorption
spectrum is the most important.

In many cases,the color absorption can determine the natural or
synthetic origin of a gemstone,and detect cases of artificial
coloration.

Recently | have tested the gemstone by Shimazu MPH-5,and found it
was to be

reliable in identification of gemstone.

(Recieved 29.Jan.1

(Recieved 29.Jan 1968)



