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Mossbauer Spectroscopy and Determination of Debye Temperature
Using Isomer Shift and Resonance Absorption Area.

Hong Sung-rak

Summary

In this study, we have improved the methods determining the Debye temperature. From a fact that the

kinetic temperature proposed by Mazo and Kirwood simplize the Massbauer data we could compute the g,

using isomer shift variance about low temperature range. 50~300K. and linearizing temperature To

of data. Futhermore, we have tried automatic iteration process of log resonance absorption area

ratios about (x2)/% to determine the Debye temperature accurately. From each methods, we knew the 8,
of iron foil stands on 476~485 K.

The credible 8y from Mossbauer data can be determined by the careful measurement and fine computer
technique.
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Fig.1. Block diagram of Mdssbauer spectrometer

Table 1, Temperature dependance on resonance
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Fig.2. Mossbauer spectrum of Fe at low temperature
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Table 2. Absolute temperature T, kinetic
temperature U(N), and log A(T)=Q(N)

SAMPLE NAME IS:::FE _

EINSTEIN MODEL :T0=118.198094
DV/V#1E15=-4,05979087+-5.92078825E-C4+T+
EINSTEIN TEMP TE=234.3%5188
STD.DEV=6.31245623E-04

T UiN aN)

19 120.112028 -4,13002978
73 128.760174 -4.13642172
100 142,738333 -4, 14493221
125 160.20829 -4.13513524
150 179.832601 -4, 15647084
175 200.835343 -4,17843332
200 222.759901 -4.19128843
225 243.326418 -4,2043776
230 268.333904 -4,21809039
215 291.729333 -4,23185162
303 318.215711 -4, 24944169

Y-RANGE:::#-4.3 -4 .03
T-RANGE:::#0 330 S50
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Fig.6. Tamperature dependance on isomer shift variance of sample

Table 3. Absolute temperature T, kinetic

temperature U(N), and Q(N)="TS'><1015

SAMPLE NAME IS:::FE(30 NICRO METER PLATE)
EINSTEIN NODEL :T0=1B1.811041

DV/VHLEL5=519, 70557241, 4176743T4

EINSTEIN TEMP TE=343.422081 DEBYE TEMP= 484.84
ST0.DEV=1.88985101

T UiN} gt

49 182.024848 264.0754051
73 184.483008 237.371581
100 191.4652455 245.797198
125 202.783564 231.387592
159 217.139554 213.242162
175 233.852201 186.691128
200 232.277607 162.041361
225 271.943511 136.490994
230 292.594028 104, 104069
275 313.944006 71.2141428
303 378.320453 409272849

Y-RANGE:z:#-100 406 190
T-RANGE:::#0 3500 100

Fig.6& 7t £x 77kl 4 sample?] isomer shift§
plotat #olch "[O"+& el 2] isomer shift datao}] ™
SEEN PEEC PRI EER T
of &l A¥ss AL el Qo) wHA 9
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¥ 519.705572—1.417676T* & & 4 ot o
eb4 T.2 F&} A 4=l 8, & 484.80] 5, fitting¥
49} isomer shiftZx}e] 2B L T & Exapd-Fo| gl
2 o o 25| isomer shiftgte] slc},
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