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L1

1 : 5 4 cm, 4. 2 cm, 1. 0 cm;

BETA
(AMS) , Ue (1 240430) BP,
( 95%) Cal AD 680~880,

Fig 1 Photo of sample

Table 1 Sample description

12
Y LabRAM HR 800
. \ ) 532 nm(YAG
) 785 nm( )
50 2~3 mW,
10~200 s. 1~2 6001« mm ';
100 pm, 2cem™ ', 1 pm,

s 3 000~70 cm™*,

B 532 nm

’ N N N N

s ’

785 nm s o
L 2(a)], 173, 416, 499,
622, 676, 1 014 1131 em™! [3] (Gypsum,
CaSO, « 2H,0) (181w, 414m, 493w, 619vw,
670vw, 1 007vs 1132mcm ') s 1014 cm™!
s (SOI™) (V1
(A1)=1007 cm ') . . .
[ 2(b) ],
1352 1597 em™!
(Carbon Black, C) (1 354vs

. 1352em™!
[5] R

, [4]
1 600vs em™ ') s

’

L 2(e) ],
224, 290 408 cm ™! [6] ( Haematite,
Fe, Oy) (224s, 290s  408m cm ') .
. , [6]
127, 183, 354 465 cm™! s
[ 2(d], 228,
313, 390, 480 548 cm ™! [3] (Read Lead,
Pb;O,) (223w, 313w, 390w, 480vw 548vs
em™) , o
[ 2¢e) ],
164, 226, 311, 390, 480 548 cm ! [7] (Red
Lead, Pb;O,) (150m, 224w, 314w, 391w,
477vw  550vs em ') ,
s . 1338
1 589cm ! [3] (1 325vs 1580

vsem ) o s

[ 2(H) ],
120, 150, 218, 313 548 cm ! [7] (Red
Lead, Pb;O,) (122vs, 148m, 224w, 314w
550vs cm™ ') . , 180, 668, 1 015 1132

—1
cm ° ’

L 2( 7,
103, 121, 352, 445, 513, 915 973 em ™! [8]
(Atacamite, Cu, (OH);CD (106w, 121s,
361m, 446w, 511s, 912s  975s cm ') ,
( Do
[ 2(h ],
1227, 1248, 1330, 1434, 1 594 1634 cm™! [7]
(Gamboge, Css Hyy Og) (1 224w, 1 249m,
1333w, 1 437m, 1 594s 1634m cm ') ,
o 180~1 132 cm™! s
180, 417, 499, 610, 628, 676, 1017 1132 cm ™!
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Fig 2 Raman spectra of pigments and dyes
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L 2(1) ],
255, 546, 600, 1 170, 1 310, 1372, 1 462, 1584, 1621 s N
1706 ecm™!, .01, (indi- . . )
go, Cis HiyN,O,) (253m, 546m, 599m, 1 191
vw, 1 310m, 1 363w, 1 461w, 1 584s, 1 626w 1 701w
cm ™ Y) s o
} ’ ’ << *
, ( ) Y Feeen , ”
s . . » 7,
103,
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Abstract The Turpan District is characterized by a typical dry climate, so that many organic relics have been well preserved. A
piece of wooden artifact with 9 colors was unearthed from Astana graveyard which is rich in cultural connotations. In the present
paper, Raman microscopy was employed for in-situ, nondestructive analysis of pigments that remained on this artifact, and many
mineral pigments (gypsum, red lead, carbon black, haematite, atacamite) and vegetable dyes (gamboges and indigo) were iden-
tified. It is noteworthy that this is the earliest example that gamboges were used as yellow dye in China at present. The results
show that the Gaochang people had mastered skills proficiently, including the preparation, deployment and usage of pigment.
The investigation of pigments could provide a basis for the restoration and conservation of relics, and more evidence for pigments

trade business and cultural exchanges.
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