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





TABLE 1. Experimental conditions for selected samples
Sample Starting  T (°C) * Duration (h) Crystalline
 material   phases†
SF10-1 Silbond H-5 880 4 Fe, ol

SF10-3 Silbond H-5 720–750 3 Fe, qtz, ol
  600 3 
  910 2 

SF10-4 Silbond H-5 870 2 Fe, ol

SF20-1 Silbond H-5 930  1  Fe, qtz, ol
  970  1  
  910  1.5
  970 1.5

SF20-6 Silbond H-5 810  1.3  Fe, ol
  940  1.7 
  810 1.5 
  810 2 
  850 1 

SF20-12 Silbond H-5 840  1.5  Fe, qtz, ol
  930 2  
  890 1.5 
  850 17 

SF40 Silbond H-5 860  4  Fe, qtz, ol
  870 4 

SAMCF-1 Silbond H-5 705 3 Fe, ol

SAMCF-2 TEOS 705  2  Fe, ol
  715 3 

SAMCF-10 TEOS 700 3 Fe, ol
    
   
SF10-4a‡  ! rst 870 2 Fe, ol
 2nd 865 4 
 3rd 865 5 
 4th 870 3.5 Fe, ol
 5th 850 3 Fe, ol
 6th 860 3 Fe, ol
* Temperature variations in experiments were usually ~20 °C.
† ol indicates olivine, qtz indicates quartz.
‡ SF10-4a is part of SF10-4 (1.4 g) that was used to study reduction rates. Between 
each heating, the sample was ground to breakup the annealed silica matrix.
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TABLE 2. Compositions of samples
 SF10-3 SF10-4 SF20-1 SF40 SAMCF-2
Oxides target* EMPA† target* EMPA† target* EMPA† target* EMPA†  target* EMPA†
SiO2 89 88 (4) 87 88 (5) 80 82 (8) 60 61(4) SiO2 55 66 (3)
FeOT ‡ 11 11 (4) 13 12 (5) 20 19 (8) 40 34(5) Al2O3 10 7.1(6)
     Total  99  100  101  94 MgO 12 8.0 (6)
Fe0 §  2.3  1.8  n.a.   CaO 15 10.8 (7)
  N = 120  N = 78  N = 72  N = 32 FeOT 8 7.7 (7)
              Total  99.2
           N= 30
         Fe0 ‡  1.3
Notes: N is the total number of analyses. Numbers in parentheses are the standard deviation of N analyses as expresses in terms of the last signi! cant digit. Total 
of the EMPA analyses is the average original total. 
* Target composition is calculated from starting materials used in preparation.
† Electron microprobe analyses (EMPA) were conducted on fused beads of SF10-3, SF10-4, SAMCF-2 and on individual grains of SF20-1 and SF40. 
‡ FeOT is the total Fe including both FeO and Fe expressed as FeO.
§ Fe0 is calculated from the saturation magnetization obtained from the magnetic measurements (Table 3). n.a. indicates that Fe0 was not analyzed.
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TABLE 3. Parameters de! ning the hysteresis loop
 Weight Ms,290K* Mr,290K* Hc,290K χ0,290K* χpm,290K* FM† Aloop‡ Ms,5K Mr,5K Hc,5K Hc,5K Mr/Ms,5K

Sample (mg) emu/g emu/g (Oe) 10–5 emu/g/Oe 10–5 emu/g/Oe wt% 10–5J/g/cycle emu/g emu/g (Oe) Hc,290K Mr/Ms,290K

SF10-3 59 5.090 0.436 42 1123 0.6064 2.31 5.70 5.361 1.231 154 3.7 2.7
SF10-4 58 3.993 0.398 37 1034 0.7986 1.81 4.98 4.139 1.260 174 4.7 3.1
SAMCF-2 61 2.866 0.469 242 148 1.59 1.30  17.9 3.393 0.670 351.8 1.5 1.2
             
70051 50 1.705 0.067 27 280 1.024 0.77 3.15 2.883 0.521 152 5.6 4.6
             
JSC-1Af 65 0.591 0.215 313 32 0.7820 0.91 8.43 1.229 0.293 439 1.4 0.6
* Saturation magnetization Ms, remanent magnetization Mr, and observed initial magnetic susceptibility χ

0 are based on magnetic moment (in emu = erg/G) 
divided by sample weight. 
† The fraction of ferro-/ferri-magnetic materials in the sample. It can be estimated using Ms290K and the mass magnetization of the bulk materials. For Apollo 17 soil 
70051, synthetic SF10-3 and SF10-4, the content of Fe0 was calculated using a mass magnetization of 220 emu/g at 290 K for bulk Fe. For the simulant JSC-1Af, the 
content of Ti-magnetite was estimated using a mass magnetization of 90 emu/g for bulk Ti-magnetite.
‡ Area of the hysteresis loop for a maximum H of 15 000 Oersted was divided by sample weight. This area corresponds to the maximum possible work per cycle 
that can be done by an alternating magnetic ! eld, thereby generating heat. 
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




















     




        


      















        
       
    




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