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TABLE 1. Description and composition of olivine thermal di! usivity samples
  Sample description Comments/source

Single crystals
Fo [001] Mg2SiO4 colorless, no fractures synthetic, donated by R. Boehler
FoCo [010] Mg1.99Co0.01SiO4 pale blue, no fractures synthetic, Morion Company
FoCo [001]   
Needles [100] Mg1.84Fe0.16SiO4 light green, no fractures Excalibur Mineral Company
Needles [010] 250 ppm H2O  
Needles [001]   
Needles [001]*   
Sumput [010] Mg1.87Fe0.13SiO4 light green, no fractures,  Excalibur Mineral Company
 60 ppm H2O minor small inclusions 
sinhalite [010] MgAlBO4, 2.1 wt% FeO light brown, gem quality Sri Lanka, eBay purchase
chrysoberyl [100] BeAl2O4, 0.5 wt% Cr2O3 yellow-green, no fractures synthetic, Morion Company
chrysoberyl [010]  strong pleochroism 
chrysoberyl [001]   
   

Polycrystalline samples
   
dunite 1 ~Mg1.8Fe0.2SiO4 >95% ol, rest opx and cpx Jackson County, NC (WUC)
dunite 2 ~Mg1.8Fe0.2SiO4 >95% ol, rest opx and cpx Jackson County, NC (WUC)
Mn2GeO4 Mn2GeO4  synthetic, T. Young (UC Davis)
monticellite-bearing rock Ca1.15Mg0.79Mn0.06SiO4 60% monticellite 40% epidote (?) Excalibur Mineral Company
hortonolite-bearing rock Mg1.2Fe0.8SiO4 50% hortonolite 50% ilmenite Harvard Collection, C. Francis
fayalite-bearing slag ~Fe1.98Mn0.02SiO4 ~85% Fa, <5% FeS, synthetic, Bu! alo, NY (WUC)
  ~10% Pb-bearing " ux 
fayalite-bearing rock ~Fe1.84Mn0.02Mg0.14SiO4 70% Fa, 15% Fe2O3/Fe3O4,  Forsythe Mine, Quebec, Canada (WUC)

  ~15% Ca, Fe-rich silicate  
Notes: Fo is forsterite and FoCo is Co-doped forsterite. The Needles and Sumput olivines developed small fractures after repeated heating and some inclusions in 
the Sumput olivine became more visible, but all other samples showed no discernable changes, even after repeated heating episodes. The synthetic Fo [001] was 
grown after the method of Shankland and Hemmenway (1965), sample courtesy of R. Boehler. Mn2GeO4 prepared from regent grade oxides and hot-pressed to 
reduce pore space. WUC denotes samples from the Washington University mineral and rock collection.
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TABLE 2. Thermal di! usivity values of olivine
 Room temperature High temperature Max. temperature
Sample T (°C) D (mm2/s) n T (°C) D (mm2/s) n T (°C) D (mm2/s) n
Fo [001] 18(1) 5.14(4) 5 790(4) 1.13(1) 2 985(3) 0.98(1) 3
FoCo [001] 21(2) 4.17(11) 6 1280(1) 0.72(1) 2 1477(1) 0.65(1) 2
FoCo [010] 19(3) 2.60(14) 4 986(1) 0.44(2) 3 1181(1) 0.40(1) 2
Needles [100] 20(1) 3.25(12) 7 788(2) 0.93(1) 3 985(2) 0.87(1) 3
Needles [010] 21(2) 1.66(4) 6 591(1) 0.54(1) 3 739(1) 0.51(1) 2
Needles [001] 20(1) 2.60(3) 6 738(1) 0.83(1) 3 886(1) 0.79(1) 3
Needles [001]* 18(1) 2.69(7) 8 1184(1) 0.79(3) 4 1379(1) 0.79(7) 6
Sumput [010] 20(1) 1.59(3) 6 588(1) 0.56(1) 6 983(1) 0.47(1) 3
sinhalite [010] 19(4) 5.30(22) 6 544(2) 1.05(1) 3 741(3) 0.82(2) 3
chrysoberyl [100] 21(1) 8.99(10) 5 817(1) 1.51(1) 3 990(2) 1.32(2) 3
chrysoberyl [010] 20(1) 6.22(12) 4 792(1) 1.10(3) 3 989(1) 0.92(3) 3
chrysoberyl [001] 20(1) 8.42(13) 5 816(1) 1.50(3) 3 990(2) 1.32(3) 3
         
dunite 1 19(1) 2.31(4) 12 692(2) 0.62(1) 3 888(3) 0.55(1) 3
dunite 2 20(2) 2.05(4) 11 888(3) 0.58(1) 3 1083(2) 0.56(1) 3
Mn2GeO4 18(3) 1.24(4) 4 497(7) 0.46(1) 3 699(1) 0.42(1) 3
         
monticellite-bearing rock 19(1) 1.17(1) 3 699(3) 0.56(1) 5 895(2) 0.54(1) 6
hortonolite-bearing rock 19(2) 1.47(2) 12 500(8) 0.67(1) 3 695(6) 0.61(1) 3
fayalite-bearing slag 20(2) 0.80(1) 6 692(3) 0.38(1) 3 886(1) 0.35(1) 3
fayalite-bearing rock 20(3) 1.27(2) 10 692(4) 0.47(1) 3 887(3) 0.43(1) 3
Notes: Samples with orientations indicate single crystals; other samples are polycrystalline. n indicates number of individual measurements used to obtain reported 
averages. Uncertainties in T and D should be read as follows: Fo[001] has D = 5.14 ± 0.04 mm2/s at 18 ± 1 °C. Needles [001]* max. T data averaged from three 
measurements at indicated T and three interpolated data points derived from data taken at higher and lower temperatures; note the much larger uncertainty 
compared to FoCo[001] at similar T.
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Forsterite & Co-doped forsterite
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TABLE 3. Coe#  cients for $ ts of thermal di! usivity vs. 1/T (K)
Sample  Coe#  cients
 a b c R2 max. T (°C)

Single crystals
Fo [001] 0.3081 679.6 213492 0.9999 985
FoCo [001] 0.2347 587.8 172482 0.9986 1477
FoCo [010] 0.2415 115.4 165515 0.9967 1181
Needles [100] 0.7088 57.7 202533 0.9964 985
Needles [010] 0.3100 100.6 86470 0.9979 739
Needles [001] 0.3805 381.3 79703 0.9992 886
Needles[001]* 0.5701 248.43 108238 0.9974 1379
Sumput [010] 0.3135 127.2 73824 0.9987 983
sinhalite [010] 0.5546 –128.1 432571 0.9973 741
chrysoberyl [100] 0.5366 551.7 566872 0.9996 990
chrysoberyl [010] 0.3516 415.2 388978 0.9992 989
chrysoberyl [001] 0.6371 428.2 543382 0.9996 990
     

Polycrystalline samples
dunite 1 0.2291 290.0 92938 0.9991 888
dunite 2 0.3563 178.4 93356 0.9988 1083
Mn2GeO4* 1.4099 –2520.3 2161696 0.9962 699
monticellite-bearing rock 0.3816 153.0 23706 0.9956 985
hortonolite-bearing rock 0.2826 301.2 12638 0.9979 705
fayalite-bearing slag 0.2637 83.9 21216 0.9990 886
fayalite-bearing rock 0.1798 265.3 15688 0.9993 887
Notes: Thermal di! usivity D = a + b/T + c/T2 ...; T in K. R2 indicates goodness of 
$ t. Max. T: highest T included in $ t; extrapolation beyond may be inaccurate if 
trend is not " at enough.
* Fit is 4th order polynomial with d = –7.165·108 and e = 8.622·1010.
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TABLE 4. Comparison with thermal di! usivity data from the literature
D This study Kobayashi Chai et al. Osako et al. Gibert et al.
[100] 3.25(12) 2.18 2.16 2.5 2.73(4)
[010] 1.66(4) 1.07 1.25 1.5 1.70(12)
[001] 2.59(3) 1.71 1.87 2.2 2.49(14)
     
D-ratios     
[100]/[010] 1.96 2.04 1.73 1.67 1.61
[100]/[001] 1.25 1.27 1.16 1.14 1.10
[010]/[001] 0.64 0.63 0.67 0.68 0.68
     
Composition Fo92 Fo92 Fo89 Fo93 Fo91

Method LFA mod. angstrom PTGS Angstrom FHTM
Notes: All data at room temperature. Methods as follows: LFA = Laser Flash 
Analysis; mod. angstrom = modi$ ed angstrom method; PTGS = Picosecond 
Transient Grating Spectroscopy; FHTM = Filament Heating and Thermocouple 
Method. Complete references are Kobayashi (1974), Chai et al. (1996), Osako et 
al. (2004), and Gibert et al. (2003a, 2005). 
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