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4)
#200, #500,

#800, #1200, #1500, #2000, #2400, #4000

, diamond cutter 3mm
. 24

#200, #500, #800, #1200, #1500, #2000, #2400,
#4000 0.03mm (Polarization
Microscope, Carl Zeiss, Axioplan 2/Progress 3012, Germany)

HI
1x
i
H
¥o
kI
e
[

@

8 9 19 15.7%, 11, 15,

| r .
IE IR - MLEL (R RN Pl
T S [ ‘ I i, L b S . _ [
& 'y - " [
i g SRR o 3
i § Linef ¥
1 " -
............................ g e e e e e
TR | Ik ¥ w8 SR 97 1B 2

W
Ol
(@)}



2>

1 2 3 (%)
1 | 16861 | 19359 | 12.90 | 168.38 | 19500 | 1365 | 16854 | 194.25 | 1324 | 13.26
2 | 8300 | 97.61 | 1497 | 8290 | 9890 | 1618 | 8297 | 9875 | 1598 | 1571
3 | 1377 | 1526 | 976 | 1375 | 1551 | 11.35 | 1385 | 1586 | 1267 | 11.26
4 | 2023 | 2360 | 1428 | 2020 | 2398 | 1576 | 2056 | 2356 | 12.73 | 14.26
5 | 2220 | 2563 | 1338 | 2013 | 2595 | 2243 | 2234 | 2563 | 1284 | 1622
6 | 1947 | 2273 | 1434 | 1935 | 2298 | 1580 | 19.18 | 2255 | 14.94 | 1503
7 | 2808 | 3069 | 850 | 2801 | 3113 | 1002 | 2815 | 3123 | 9.86 9.46
8 | 12059 | 144.76 | 16.70 | 120.36 | 146.40 | 17.79 | 120.76 | 146.35 | 1749 | 17.32
9 | 3477 | 4176 | 1674 | 3453 | 4245 | 1866 | 3425 | 4225 | 1893 | 1811
10 | 4897 | 4954 | 115 | 4897 | 4979 | 165 | 4897 | 4952 | 1.11 1.30
11 | 4896 | 5615 | 12.80 | 48.90 | 56.77 | 1386 | 48.02 | 56.87 | 1556 | 14.08
12 | 2445 | 27.37 | 1067 | 2418 | 2767 | 1261 | 2409 | 27.63 | 1281 | 12.03
13 | 4064 | 4727 | 1403 | 4060 | 47.92 | 1528 | 4062 | 47.25 | 1403 | 14.44
14 | 17333 | 17926 | 331 | 17326 | 180.77 | 4.15 | 17352 | 180.01 | 3.61 3.69
15 | 1936 | 21.76 | 11.03 | 1911 | 21.94 | 1290 | 1912 | 21.12 | 947 | 1113
16 | 2059 | 21.02 | 205 | 2058 | 2122 | 302 | 2023 | 21.20 | 458 321
17 | 2601 | 2920 | 1092 | 2597 | 3021 | 1404 | 2568 | 3021 | 1500 | 13.32
18 | 1750 | 19.86 | 11.88 | 17.13 | 1967 | 1291 | 17.15 | 1955 | 1228 | 1236
19 | 51.08 | 57.64 | 11.38 | 50.34 | 57.64 | 1266 | 50.89 | 57.14 | 1094 | 1166
20 | 100.86 | 111.63 | 9.65 | 100.68 | 112.67 | 10.64 | 10056 | 112.20 | 10.37 | 10.22
21 | 1701 | 1948 | 1268 | 1687 | 1966 | 1419 | 1688 | 1953 | 1357 | 1348
22 | 3085 | 3646 | 1539 | 30.80 | 36.92 | 1658 | 30.68 | 3685 | 1674 | 16.24
23 | 6682 | 7910 | 1552 | 6671 | 79.79 | 1639 | 66.87 | 79.78 | 1618 | 16.03
24 | 1294 | 1481 | 1263 | 1285 | 14.89 | 1370 | 12.80 | 1456 | 1209 | 12.80
25 | 5019 | 59.33 | 1541 | 5011 | 59.86 | 1629 | 50.12 | 5899 | 1504 | 1558
26 | 2986 | 3511 | 1495 | 29.83 | 3554 | 1607 | 2959 | 3529 | 1615 | 15.72
27 | 8620 | 9890 | 1284 | 8613 | 99.81 | 1371 | 8612 | 9956 | 1350 | 13.35
28 | 4732 | 5025 | 583 | 4728 | 5210 | 925 | 4765 | 5212 | 858 7.89
29 | 80.04 | 9924 | 1028 | 8896 |100.37 | 11.37 | 89.01 | 10012 | 11.10 | 1091
30 | 6466 | 7465 | 1338 | 6462 | 75.75 | 14.69 | 6464 | 7545 | 1433 | 1413
31 | 3285 | 3801 | 1358 | 3275 | 3855 | 1505 | 32.90 | 3868 | 1494 | 1452
32 | 3923 | 4327 | 934 | 3921 | 4377 | 1042 | 39.35 | 4355 | 9.64 9.80
33 | 1231 | 1470 | 1626 | 1230 | 1499 | 17.95 | 1232 | 1469 | 1613 | 16.78
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< 3>
o ; ) ) Feldspar
ngrtz Trld}/mﬁe Crlstgballte Mu!llte (NaK)AISi;05) Raw Material elc.
(Si0y) | (Si0y) (Si0) | (AIBSi120) 3 -
Albite | Microcline
1 o ¢} 0
2 [} 0
3 0 0
4 o o] o
5 0 o o
6 o o Muscovite
7 o ¢} o
8 o o Muscovite
9 o 0
10 o o Feldspar
11 o o o
12 o o Orthoclase
13 0 [¢} 0
14 o o Anorthite
15 o Anorthite
16 o o 0 o
17 0 [¢} 0
18 o o Sanidine, Muscovite
19 o o o Muscovite
20 o o Anorthite
21 o o Montmorillonite
22 o lllite, Orthoclase
23 o o Orthoclase
24 o o Muscovite
25 o o Muscovite
26 o o llite
27 o o Labradorite
Montmorillonite,

& ° Labradorite
29 o o Labradorite
30 o o Labradorite
31 0 0 0 lllite
32 o 0 0
33 o o Anorthoclase
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No. 8, 9, 19 Muscovite Microcline, Albite

, No. 11, 15 Albite, Microcline,
Anorthite , 21, 25 Albite, Microcline
, Montmorillonite, Muscovite . 16
Albite, Microcline Mullite

, Mullite, Tridymite, Cristobalite
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4>

ppm

Ta | Nd | Sm | Eu Ce |Lu| Cr | Yb | Hf | La | Ba | Cs | Sc Rb | Co
1(16| 38 | 84 | 18 | 111 |06 | 105 | 32| 71 | 55 | 623 | 51 | 18 | 138 | 16
2 (14| 41 | 74 | 13 | 104 |06 | 73 | 25|108 | 48 | 403 | 59 | 14 | 138 | 16
3[13| 29 |67 | 16 | 115 |06 | 94 [ 30| 69 | 56 | 563 | 80 | 18 | 156 | 20
4112| 49 |90 | 17 | 118 |06 | 95 |38 | 90 | 56 | 474 | 83 | 16 | 157 | 22
5(12| 42 | 83 | 47 | 113 |06 | 84 |27 | 104 | 55 (429 | 71| 14 | 136 | 13
6|11 39 |79 |16 | 119 |06 | 100 |32 | 93 | 50 | 601 | 83 | 20 | 173 | 13
7|114| 50 | 84 |19 | 117 |06 | 84 |29 | 81 | 54 | 546 | 75| 17 | 196 | 18
8 (16| 5 |113| 17 | 168 |05 | 78 |32 | 90 | 78 | 627 | 59 | 15 | 170 | 14
9(18| 5 |89 | 17 | 152 |04 | 60 |21 108 | 64 | 945 |48 | 12 | 173 | 15
1013 | 47 | 89 | 15| 128 |05| 9 | 25| 93 | 55 | 659 | 6.2 | 17 | 155 | 17
11113 37 | 81 | 1.7 | 117 |06 | 87 | 29| 95 | 53 | 476 | 84 | 15 | 146 | 13
121 10| 32 | 58 | 14 90 (05| 8 (26| 74 | 37 | 635 | 55| 15 | 114 | 14
13|16 | 5 |101| 19 | 150 |06 | 75 | 27 | 7.7 | 63 | 615 |140| 16 | 173 | 14
14|17 | 57 |103| 20 | 159 |06 | 8 |28 | 85 | 67 | 683 | 7.0 | 16 | 195 | 12
15|17 | 37 | 72 | 14 | 119 |05 | 8 |23 | 73 | 47 | 631 |105| 16 | 146 | 14
16| 15| 51 | 91 | 18 | 138 |05 | 73 |24 | 71 | 57 | 734 |96 | 15 | 200 | 14
17|115| 5 | 97 | 19 | 156 |06 | 83 |29 | 93 | 65 | 614 | 59 | 16 | 160 | 16
18|/ 15| 33 ([ 53 | 12 | 107 |04 | 72 | 21 |110| 35 | 645 |97 | 14 | 135 | 16
19|09 | 32 | 44 | 12 86 | 04| 75 | 15118 | 28 | 649 | 50 | 13 | 165 | 12
20116 | 34 | 56 | 15 9% | 06| 8 |23 |84 |33 |48 |72 | 17 | 172 | 16
21111 43 | 61| 16 | 121 |05 | 76 |22 | 74 | 38 | 640 | 74 | 16 | 158 | 13
22|15| 41 | 66 | 16 | 122 |06 | 77 |26 | 70 | 42 | 568 | 73 | 15 | 15 | 13
23113 37 | 61| 16 | 116 |05 | 92 | 24 |105| 38 | 544 | 58 | 18 | 148 | 24
24115| 38 | 51 | 15 93 | 05| 8 |24 |115| 37 | 55 | 63| 14 | 129 | 18
25|13 4 | 57| 15| 116 |05 | 80 |24 |118| 35 | 440 | 85| 15 | 147 | 20
26|07 34 | 12 | 15 9 (04| 79 | 25| 91 6 | 432 | 65| 16 | 106 | 26
27110| 30 [ 12 | 15| 99 |03 | 8 |08 |89 | 6 |324 |80 | 15 | 168 | 23
28|16| 38 | 14 | 18 | 130 |03 | 71 |12 | 72 | 7 | 620 |137| 16 | 152 | 14
29(13| 34 |11 |16 | 94 |04 |102 |11 | 76 | 5 | 393 |95 | 17 | 132 | 16
30(16| 34 | 13 | 19| 130 |04 | 9 |11 |82 | 7 | 438 |93 | 18 | 153 | 23
31|{15| 30 |11 | 16 | 107 |03 | 65 |10 | 99 | 6 | 495 | 58| 13 | 164 | 16
32|15| 30 |12 | 16 | 107 |03 | 76 |09 | 95 | 6 | 564 | 65| 15 | 127 | 20
33|16| 33 |12 |13 | 119 |03 | 8 |13 |93 | 6 |[378|81| 15 | 130 | 23
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Ta |Nd | Sm | Eu | Ce Lu Cr [ Yb| Hf |La| Ba [|Cs| Sc | Rb | Co
14|39 |56[17|116 | 05 | 8 |23|88| 35 (536 |77 | 16 | 150 | 18
02|84|33|06| 18 | 01 | 10 08| 13|22 | 100 |22 |16| 22 |40
02/02|/06[04|02| 03 |01|04|02|06|02|03[01]|02]02
14|47 |82[15|135| 04 | 71 | 23|11 |57 | 741 |52 | 13 | 169 | 14
05|13 |35(03| 44 | 01 |94 |09(14|26|177|06|18| 42 |11
0303|0402/ 03| 02 |01|04(01/05|02|01|01]|00]01
14|42 | 7216|122 | 05 | 80 | 25|86 | 46 | 584 |89 | 15 | 160 | 15
02|56|14(01|89|004|58|03[20/93|123|12|03| 23 |28
02/01/02(01/01| 01 |01|01[{02|02|02|01|00]02]0.2
Ronald Fisher , D
X1, X2, X3, ...
()
9
) : )
D = B0 + BuXa + BoXo + BaXs +.... + BpXp
D: , Bo: , B1.....Bp: )
1 0.815, 2 0473
1 0.8
Wilks
9 1
, Wilks ,
, 1, 2 6



6>

Wilks
1.981 0.815 0.260 32.284 30 0.354
0.288 0.473 0.776 6.073 14 0.965
7> , ;
507 -4.270 -7.31E-02
.208 .250 -1.234
< 8>
(%)
1 2 3
26 20(76.90) 0 6(23.1)
0 3(100) 0
5 1(20) 0 4(80)
* (Hit Ratio) = 79.4%
Hit Ratio 79.4%
26 20 1 6 3 ,
4 3
3
100%
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Abstract I

Related to Cheonwangsa Temple of Hanam City
Hong, Jong-Ouk

Today, in the cultural properties research, there are several methods for knowing
the culture of the past through a lot of information that remains and relics contain.
Especially, statistical method like presumption of producing center were introduced

368



from computer development at the early 20th century.

This study showed the characteristic about firing historic sites presumed as a
tile-kiln in the remains of Cheonwang temple sites, Hanam, Gyeonggi province.
Also, | used nature scientific methods for correlation between tiles excavated at
historic sites and circumference building and obtained there results as follows.

First, soft tile parts showed similar water suction ratio(over 10%) like another
tiles, except hard tile parts.

Second, identification about mineral crystallization in a sample showing low water
suction ratio confirmed a result that Mullite, Tridymite, Cristobalite as high
temperature crystal form were presented. | know that firing temperature was higher
than the other tile parts from this resuit.

Third, statistical analysis from micro-component resulted that tiles excavated at
firing historic sites and Cheonwang temple sites were closely connected.

As the results, | knew that the tiles got a supply after the establishment of
tile—kiln, not at a long distance at the period of Cheonwang temple construction.

keyword :

1. Applied the statistical method like presumption of producing center were introduced from computer
development

2. characteristic about firing historic sites presumed as a tile-kiln in the remains

3. soft tile parts showed similar water suction ratio(over 10%) like another tiles, except
hard tile parts.

4. Mullite, Tridymite, Cristobalite as high temperature crystal form were presented.

5. tiles got a supply after the establishment of tile—kiln





