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Abstract

Archaeologically, analytical research of chemical elements on ancient objects gives important
information on the raw materials and the production techniques. PIXE analysis is one of the
non-destructive methods which is common for analytical researches on archaeological objects,
especially on ceramics. Archaeological investigation at the ancient underground complex of
Tappeh Ghaleh Aghaj in the Khomein county led to discovering some pieces of so-called luster
ware. In the present study, a collection of luster potteries were selected to be analyzed to
identify the nature, components and especially their provenance. To achieve our aims, a total
number of twenty-five pieces of luster ware recovered from the site were analyzed by using
PIXE method. Van De Graaf accelerator with 2MeV proton beam used to sample bombardment
and High precision Si(Li) detector with 170KeV energy resolution chose to collected proton
back scattered in 135 degree form incident beam. The sample, proton beam and detector were
placed in 10°Torr vacuum chamber. The analysis results were compared with the studied
samples from other regions such as Kashan, Rey in central Iran and Takht-e Soleyman in
North-West of Iran. The study showed that our samples present most similarity with the Kashan
wares so it is evident that they were produced locally.
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Sample Na20 | MgO | AI203 | SiO2 Cl K20 | CaO | Ti203 | MnO
Al(Cream) 2.97 1.63 |1.99 84.69 | 0.37 1.86 | 4.85 | 0.07 0.06
A2-1(Brown) 3.99 1.57 | 3.40 60.78 | 0.25 2.06 | 3.75 [ 0.22 0.04
A2-2(QOlive) 1.65 142 | 148 52.35 | 0.36 214 | 4.15 | 0.16 0.04
A3(Azure-Back) | 8.65 278 |2.13 76.44 042 2.32 | 3.72 [ 0.14 0.04
B1-1(Gray) 2.43 135 | 137 60.82 | 0.41 2.76 | 2.59 | 0.08 0.04
B1-2(Brown) 0.70 0.83 | 0.93 5291 | 0.46 1.83 | 2.68 | 0.06 0.06
B1-3(Blue-Back) | 1.79 0.61 | 253 83.33 | 0.67 2.02 | 4.28 [ 0.14 0.06
B2-1(Cream) 3.69 1.29 | 253 59.90 | 0.57 1.39 |3.72 | 0.10 0.03
B2-2(QOlive) 1.91 154 |1.70 58.56 | 0.40 143 386 |0.11 0.05
B2-3(Azure) 1.09 050 |4.33 69.78 | 0.56 1.93 |4.80 |0.19 0.06
C1-1(Azure) 4.56 1.17 | 1.16 66.59 | 0.31 1.63 |5.86 | 0.19 0.07
C1-2(Brown) 1.87 0.84 |217 68.77 |0.29 181 |3.85 |031 0.05
C2-1(Cream) 4.25 1.26 | 159 59.28 | 0.39 146 |4.02 |0.12 0.04
C2-2(Olive) 1.74 131 | 152 58.70 | 0.35 152 |3.97 | 012 0.04

C3(Azure-Back) | 4.78 126 | 2.48 7141 ] 0.55 1.84 | 5.75 | 0.18 0.07

D1-1(Cream) 4.93 1.25 |1.02 59.33 | 0.57 1.19 | 3.33 | 0.08 0.03

D1-2(Brown) 1.46 117 | 1.49 59.28 | 0.53 1.61 | 4.65 | 0.14 0.05

D1-3(Azure-Back) | 4.75 127 | 147 67.27 |0.27 1.81 |6.13 [0.18 0.07

D2-1(Cream) 2.49 0.88 | 1.52 59.39 |0.59 135 |3.19 | 011 0.03

D2-2(Qlive) 1.33 119 | 153 56.04 | 0.56 143 1292 [0.11 0.03

E1-1(Brown) 3.63 137 |1.97 7649 |031 2.23 | 4.56 | 0.18 0.06

E1-2(turquoise) | 6.13 1.87 | 2.46 76.02 | 0.31 197 [4.72 [ 0.14 0.05

E2(Azure-Back) | 5.25 122 | 1.45 79.01 |0.16 203 401 |0.11 0.05

E3-1(Brown) 1.65 - 1.11 7524 1031 251 | 514 |0.18 0.06
E3-2(Azure) 5.37 151 |1.62 75.28 | 0.27 218 | 4.79 | 0.15 0.06
E4-1(Olive) 2.34 0.62 |1.16 76.71 | 0.84 156 |3.29 | 011 0.04

E4-2(turquoise) | 4.02 098 |1.29 7753 | 054 1.73 |3.19 | 0.08 0.04

E5(Olive-edge) 3.52 133 | 1.16 73.1 0.51 199 | 357 [0.11 0.04
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Sample Fe203 | CoO | Cu20 | ZnO SrO | Ag20 | SnO PbO | Other
SOa3:
Al(Cream) 1.08 - 0.04 - 0.17 | - - - 0.22
A2-1(Brown) 1.65 - 0.53 - - - 3.61 18.15 | -
A2-2(Olive) 1.74 - 2.37 0.04 - 198 |518 24.94 | -
A3(Azure-Back) | 1.57 0.08 | 0.14 - - - - 157 |-
B1-1(Gray) 0.76 - 0.27 - - - 3.74 23.38 | -
V203:
B1-2(Brown) 0.87 - 1.72 - - 138 | 317 32.39 | 0.01
B1-3(Blue-
Back) 2.08 0.09 | 047 - 0.22 | - 0.49 122 |-
B2-1(Cream) 0.91 - 0.26 - - - 4.47 21.14 | -
B2-2(Olive) 1.02 232 | - 0.13 128 | 452 |2117 |-
B2-3(Azure) 292 045|041 [0.04 |- - 1.74 1180 |-
C1-1(Azure) 2.71 0.22 | 0.47 0.02 - - 1.34 13.72 | -
V203:
C1-2(Brown) 1.01 0.03 | 2.98 0.03 - 039 |3.73 11.89 | 0.01
C2-1(Cream) 0.99 - 0.31 - - - 4.38 2192 | -
C2-2(Olive) 095 |- 256|003 |- 147 | 447 | 2155 | -
C3(Azure-Back) | 2.63 0.20 | 0.21 0.03 - - 1.14 748 |-
D1-1(Cream) 0.81 - 0.3 - - - 4.33 22.84 | -
D1-2(Brown) 1.08 - 3.37 - - 071 |4.01 20.47 | -
D1-3(Azure-
Back) 3.05 0.23 | 0.26 0.02 - - 1.27 11.95 | -
D2-1(Cream) 0.77 - 0.34 0.01 - - 3.79 2554 | -
D2-2(Olive) 0.74 - 2.99 - - 072 |3.14 27.27 | -
E1-1(Brown) 1.65 - 5.05 - 0.15 |- - 235 |-
E1-2(turquoise) | 1.82 - 1.92 0.04 - - - 2.56 -
E2(Azure-Back) | 2.91 035 | 111 - 0.16 | - - 222 |-
E3-1(Brown) 2.34 - 7.11 0.05 - 021 | 0.69 341 -
E3-2(Azure) 2.31 0.21 | 3.28 - - - 0.41 257 |-
E4-1(Olive) 0.96 - 2.98 0.03 - 034 [0.71 7.81 | SO3:0.5
E4-2(turquoise) | 0.81 - 1.72 0.02 - - 0.73 7.32 -
E5(Olive-edge) | 0.89 - 2.01 0.03 - 043 |0.98 10.36 | -
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