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Temperature Calibration of the High-Temperature Single-Crystal X-Ray

Diffractometer
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Temperature of the hot-gas crystal heater installed on the high-temperature single-crystal diffractometer with a charge-coupled

device type area detector has been calibrated, and the temperature distribution around the crystal position has been examined. Tasks

were accomplished by (1) the observation of melting of metal samples, and (2) the use of a fine-gage thermocouple. Both

experiments indicated that the actual temperature (Z,) at the crystal position on the diffractometer was slightly higher than the

setting temperature (f,) of the crystal heater and their difference (Af) increased with increasing temperature: for example, Af was

7 C at 300 C, 18 C at 600 C, and 30 C at 900 C. A conversion table from ¢

st 10 g 18 presented using a cubic polynomial.
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Fig. 1. Schematic diagram of the high-temperature single-
crystal X-ray diffractometer and the hot-gas stream type crystal

heater.
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Fig. 2. Cross section of the crystal heater near the gas outlet.
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Fig. 3. Fine-gage thermocouple at the crystal position

between the hot-gas outlet and the intake tube with water jackets
(left) and its magnification (right). The minimum division of the

reticle is 20 um.
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Fig. 4. Diffraction and scattering patterns of Sn metal sample

taken at different temperatures; (a) crystalline powder ring at
room temperature, (b) scattering pattern of melt at 230 C, and
(c) diffraction pattern of recrystalized particles at room

temperature after cooling.
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Fig. 5. Micrographs of Sn, Zn, Al and Ag metal samples on
the diffractometer before and after melting. The minimum

division of the reticle is 20 um.
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Fig. 6. Temperature distribution around the crystal on the x-y
o = 300C, F=5 L/min, S =5 L/min,
(b) t,, =300C, F=7.5 L/min, § = 8 L/min, (c) t,, = 500C, F
=6 L/min, S = 6 L/min.
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Fig. 7. Changes in ¢, as a function of distance (z) between

Cl’ySl
crystal and nozzle. The hot gas flaw (F) and the sheath gas flow
(S) for the solid black line at 7., = 200 are 5 and 6 L/min, those
for the solid black lines at 7, = 400 and 600 are 5 and 7.5

L/min, those for the dashed blue lines at 7, = 400 and 600 are

6 and 8 L/min, respectively.
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Fig. 8. Changes in At as a function of setting temperature (%)

of the crystal heater obtained by the fine-gage thermocouple
(open circles), and by the metlting of metals (open traiangles).
The solid blue line is a a result of curve fitting using a cubic
polynomial, where the thermocouple data at £, = 800 and 7, =

900 C are eliminated.
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Table 1. Conversion Table from 7, (C) to z,,, (C).

fset 0 10 20 30 40 50 60 70 80 90
0 — 8 18 28 38 49 59 69 80 90
100 100 110 121 131 141 152 162 172 183 193
200 203 213 224 234 244 255 265 276 286 296
300 307 317 327 338 348 358 369 379 389 400
400 410 421 431 441 452 462 473 483 493 504
500 514 525 535 545 556 566 576 587 597 608
600 618 628 639 649 660 670 680 691 701 712
700 722 732 743 753 764 774 784 795 805 816
800 826 836 847 857 867 878 888 899 909 919
900 930 940 950 961 971 981 992 1002 1012 1023
1000 1033 1043 1054 1064 1074 1085 1095 1105 1115 1126

Table 2. Conversion Table from ¢

set

(C) 10 Ziyq (K).

Let 0 10 20 30 40 50 60 70 80 90

0 271 281 291 301 311 322 332 342 353 363
100 373 383 394 404 414 425 435 445 456 466
200 476 486 497 507 517 528 538 549 559 569
300 580 590 600 611 621 631 642 652 662 673
400 683 694 704 714 725 735 746 756 766 77
500 787 798 808 818 829 839 849 860 870 881
600 891 901 912 922 933 943 953 964 974 985
700 995 1005 1016 1026 1037 1047 1057 1068 1078 1089
800 1099 1109 1120 1130 1140 1151 1161 1172 1182 1192
900 1203 1213 1223 1234 1244 1254 1265 1275 1285 1296
1000 1306 1316 1327 1337 1347 1358 1368 1378 1388 1399






