Comparison of Th and Zr standards from John Hanchar

SX-51, UCB, by John Donovan

Probe for Windows Microanalysis

Database File: D:\UserData\Donovan\Atomic Number\Zr-Th-1.MDB

Database File Type: PROBE

DataFile Version Number:  5.35

Program Version Number:  5.35

Database File User Name: John Donovan

Database File Description: Hafnon-Zircon

Current Date and Time: 1/31/02 11:02:49 AM

Nominal Beam: 20 (nA)

St   14 Set   1 SiO2 synthetic

TakeOff =  40   KiloVolts =  15    Beam Current =  20   Beam Size =  5

Specimen from ESPI, 99.99%, EPMA (UCB): Al2O3 ~ 0.01%

Catalog #K4699M

Atomic Absorption (Chris Lewis): 

Al=15 ppm +/- 5

Fe=6 ppm +/- 3

Mn=1.5 ppm +/- 0.3

Na=5 ppm +/- 3

Li= 2.3 ppm +/- 0.2

Number of Data Lines:  5               Number of 'Good' Data Lines:  5

First/Last Date-Time: 01/30/2002 07:06:22 PM to 01/30/2002 07:09:42 PM

Average Total Oxygen:         .000     Average Total Weight%:  100.023

Average Calculated Oxygen:    .000     Average Atomic Number:   10.818

Average Excess Oxygen:        .000     Average Atomic Weight:   20.033

Average ZAF Iteration:        3.60     Average MAN Iteration:     2.00

Results in Elemental Weight Percents

SPEC:        O

TYPE:     SPEC

AVER:   53.255

SDEV:     .000

ELEM:       Si      Zr      Th

BGDS:      LIN     LIN     LIN

TIME:    10.00   10.00   10.00

ELEM:       Si      Zr      Th   SUM  

     1  46.532    .052    .000  99.839

     2  46.760    .026    .033 100.074

     3  46.850    .000    .000 100.105

     4  46.787    .000    .014 100.056

     5  46.761    .026    .000 100.042

AVER:   46.738    .021    .009 100.023

SDEV:     .121    .022    .015

SERR:     .054    .010    .006

%RSD:       .3   104.6   154.1

PUBL:   46.740   n.a.    n.a.   99.995

%VAR:      .00     .00     .00

DIFF:    -.002    .000    .000

STDS:       14     257      16

STKF:    .4101   .4201   .6746

STCT:  15067.2   733.1  1935.0

UNKF:    .4101   .0001   .0001

UNCT:  15067.1      .2     -.4

UNBG:    188.7     1.3     6.1

ZCOR:   1.1397  1.3988  1.3426

KRAW:   1.0000   .0003  -.0002

PKBG:    80.88    1.21     .94

St   16 Set   1 ThSiO4 (Thorite)

TakeOff =  40   KiloVolts =  15    Beam Current =  20   Beam Size =  5

Grown by John Hanchar (synthetic)

Assumed stoichiometric

Number of Data Lines:  5               Number of 'Good' Data Lines:  5

First/Last Date-Time: 01/30/2002 07:10:44 PM to 01/30/2002 07:14:02 PM

Average Total Oxygen:         .000     Average Total Weight%:  100.489

Average Calculated Oxygen:    .000     Average Atomic Number:   67.035

Average Excess Oxygen:        .000     Average Atomic Weight:   53.875

Average ZAF Iteration:        3.00     Average MAN Iteration:     2.00

Results in Elemental Weight Percents

SPEC:        O

TYPE:     SPEC

AVER:   19.746

SDEV:     .000

ELEM:       Si      Zr      Th

BGDS:      LIN     LIN     LIN

TIME:    10.00   10.00   10.00

ELEM:       Si      Zr      Th   SUM  

     6   9.032    .052  71.877 100.706

     7   9.020    .084  71.753 100.602

     8   9.135    .000  71.307 100.187

     9   9.049    .000  72.428 101.222

    10   8.975    .000  71.006  99.727

AVER:    9.042    .027  71.674 100.489

SDEV:     .058    .039    .547

SERR:     .026    .017    .245

%RSD:       .6   143.2      .8

PUBL:    8.665   n.a.   71.589 100.000

%VAR:     4.35     .00     .12

DIFF:     .377    .000    .085

STDS:       14     257      16

STKF:    .4101   .4201   .6746

STCT:  15068.1   733.1  1935.0

UNKF:    .0706   .0002   .6746

UNCT:   2594.1     -.2  1935.0

UNBG:     85.0     4.5    29.9

ZCOR:   1.2808  1.1206  1.0625

KRAW:    .1722  -.0002  1.0000

PKBG:    31.60    1.00   65.74

St   20 Set   1 ThSiO4 (Huttonite)

TakeOff =  40   KiloVolts =  15    Beam Current =  20   Beam Size =  5

Grown by John Hanchar (synthetic)

Assumed stoichiometric

Number of Data Lines:  5               Number of 'Good' Data Lines:  5

First/Last Date-Time: 01/30/2002 07:15:04 PM to 01/30/2002 07:18:23 PM

Average Total Oxygen:         .000     Average Total Weight%:  100.463

Average Calculated Oxygen:    .000     Average Atomic Number:   66.970

Average Excess Oxygen:        .000     Average Atomic Weight:   53.783

Average ZAF Iteration:        3.00     Average MAN Iteration:     2.00

Results in Elemental Weight Percents

SPEC:        O

TYPE:     SPEC

AVER:   19.746

SDEV:     .000

ELEM:       Si      Zr      Th

BGDS:      LIN     LIN     LIN

TIME:    10.00   10.00   10.00

ELEM:       Si      Zr      Th   SUM  

    11   9.092    .000  72.589 101.427

    12   9.156    .000  71.351 100.252

    13   9.062    .000  71.822 100.629

    14   9.224    .000  71.103 100.072

    15   9.157    .000  71.033  99.935

AVER:    9.138    .000  71.579 100.463

SDEV:     .063    .000    .644

SERR:     .028    .000    .288

%RSD:       .7      .1      .9

PUBL:    8.665   n.a.   71.589 100.000

%VAR:     5.46     .00    -.01

DIFF:     .473    .000   -.010

STDS:       14     257      16

STKF:    .4101   .4201   .6746

STCT:  15069.2   733.1  1935.1

UNKF:    .0714   .0000   .6735

UNCT:   2622.3    -1.0  1931.9

UNBG:     85.9     5.0    30.1

ZCOR:   1.2805  1.1213  1.0628

KRAW:    .1740  -.0013   .9984

PKBG:    31.56     .81   65.64

St  256 Set   1 Zircon crystal (grown by J. Hanchar)

TakeOff =  40   KiloVolts =  15    Beam Current =  20   Beam Size =  5

Undoped, flux grown at GW University, 9/2001

Number of Data Lines:  5               Number of 'Good' Data Lines:  5

First/Last Date-Time: 01/30/2002 07:19:25 PM to 01/30/2002 07:22:44 PM

Average Total Oxygen:         .000     Average Total Weight%:   99.734

Average Calculated Oxygen:    .000     Average Atomic Number:   24.818

Average Excess Oxygen:        .000     Average Atomic Weight:   30.497

Average ZAF Iteration:        3.00     Average MAN Iteration:     2.00

Results in Elemental Weight Percents

SPEC:        O

TYPE:     SPEC

AVER:   34.914

SDEV:     .000

ELEM:       Si      Zr      Th

BGDS:      LIN     LIN     LIN

TIME:    10.00   10.00   10.00

ELEM:       Si      Zr      Th   SUM  

    16  15.299  49.335    .039  99.587

    17  15.443  48.703    .005  99.065

    18  15.292  50.228    .000 100.434

    19  15.281  50.247    .053 100.496

    20  15.325  48.769    .077  99.086

AVER:   15.328  49.456    .035  99.734

SDEV:     .066    .754    .033

SERR:     .030    .337    .015

%RSD:       .4     1.5    93.9

PUBL:   15.322  49.764   n.a.  100.000

%VAR:      .04    -.62     .00

DIFF:     .006   -.307    .000

STDS:       14     257      16

STKF:    .4101   .4201   .6746

STCT:  15070.3   733.1  1935.2

UNKF:    .1412   .4173   .0003

UNCT:   5190.2   728.3      .7

UNBG:     98.7    12.7     9.2

ZCOR:   1.0853  1.1851  1.3820

KRAW:    .3444   .9934   .0003

PKBG:    53.60   58.81    1.08

St  257 Set   1 Zircon crystal (synthetic)

TakeOff =  40   KiloVolts =  15    Beam Current =  20   Beam Size =  5

Specimen made by Lynn Boatner, ORNL, Solid State Div.

Flux grown, may contain some Mo impurities

Number of Data Lines:  5               Number of 'Good' Data Lines:  5

First/Last Date-Time: 01/30/2002 07:23:47 PM to 01/30/2002 07:27:05 PM

Average Total Oxygen:         .000     Average Total Weight%:  100.110

Average Calculated Oxygen:    .000     Average Atomic Number:   24.880

Average Excess Oxygen:        .000     Average Atomic Weight:   30.568

Average ZAF Iteration:        3.00     Average MAN Iteration:     2.00

Results in Elemental Weight Percents

SPEC:        O

TYPE:     SPEC

AVER:   34.913

SDEV:     .000

ELEM:       Si      Zr      Th

BGDS:      LIN     LIN     LIN

TIME:    10.00   10.00   10.00

ELEM:       Si      Zr      Th   SUM  

    21  15.431  49.078    .053  99.476

    22  15.389  49.800    .063 100.165

    23  15.399  49.242    .015  99.569

    24  15.368  50.459    .126 100.865

    25  15.235  50.273    .053 100.474

AVER:   15.364  49.770    .062 100.110

SDEV:     .076    .609    .040

SERR:     .034    .273    .018

%RSD:       .5     1.2    65.0

PUBL:   15.323  49.764   n.a.  100.000

%VAR:      .27     .01     .00

DIFF:     .041    .006    .000

STDS:       14     257      16

STKF:    .4101   .4201   .6746

STCT:  15071.4   733.1  1935.3

UNKF:    .1416   .4202   .0004

UNCT:   5204.1   733.1     1.3

UNBG:     99.8    12.3     8.4

ZCOR:   1.0850  1.1846  1.3821

KRAW:    .3453  1.0001   .0007

PKBG:    53.18   61.65    1.16

Un    2 Zircon (256)

TakeOff =  40   KiloVolts =  15    Beam Current =  20   Beam Size =  5

Number of Data Lines: 27               Number of 'Good' Data Lines: 27

First/Last Date-Time: 01/30/2002 07:28:09 PM to 01/30/2002 07:49:44 PM

Average Total Oxygen:       34.864     Average Total Weight%:   99.612

Average Calculated Oxygen:  34.864     Average Atomic Number:   24.786

Average Excess Oxygen:        .000     Average Atomic Weight:   30.476

Average ZAF Iteration:        3.00     Average MAN Iteration:     2.00

Oxygen Calculated by Cation Stoichiometry and Included in the Matrix Correction

Results in Elemental Weight Percents

SPEC:        O

TYPE:     CALC

AVER:   34.864

SDEV:     .213

ELEM:       Si      Zr      Th

BGDS:      LIN     LIN     LIN

TIME:    10.00   10.00   10.00

ELEM:       Si      Zr      Th   SUM  

    26  15.297  49.233    .010  99.242

    27  15.528  49.565    .000 100.172

    28  15.387  48.507    .063  98.514

    29  15.326  48.621    .000  98.466

    30  15.281  48.958    .000  98.823

    31  15.538  49.041    .039  99.530

    32  15.548  49.426    .000 100.027

    33  15.438  50.507    .000 101.253

    34  15.378  49.316    .000  99.516

    35  15.410  48.424    .073  98.460

    36  15.416  49.336    .000  99.625

    37  15.397  49.360    .131  99.763

    38  15.528  49.988    .068 100.822

    39  15.363  49.063    .044  99.191

    40  15.175  49.805    .063  99.813

    41  15.318  49.173    .000  99.194

    42  15.439  49.664    .015 100.132

    43  15.447  49.216    .000  99.529

    44  15.484  48.791    .000  99.033

    45  15.357  49.925    .000 100.294

    46  15.391  49.066    .015  99.221

    47  15.418  49.798    .000 100.251

    48  15.442  48.522    .000  98.580

    49  15.358  49.470    .000  99.681

    50  15.447  49.920    .010 100.489

    51  15.554  49.045    .000  99.525

    52  15.515  49.728    .000 100.364

AVER:   15.414  49.314    .020  99.612

SDEV:     .091    .510    .033

SERR:     .018    .098    .006

%RSD:       .6     1.0   169.6

STDS:       14     257      16

STKF:    .4101   .4201   .6746

STCT:  15074.8   731.9  1935.6

UNKF:    .1420   .4158   .0001

UNCT:   5221.0   724.4     -.1

UNBG:     97.3    13.1     9.5

ZCOR:   1.0853  1.1859  1.3821

KRAW:    .3463   .9898  -.0001

PKBG:    54.71   56.80     .99

Un    3 Thorite (16)

TakeOff =  40   KiloVolts =  15    Beam Current =  20   Beam Size =  5

Number of Data Lines: 20               Number of 'Good' Data Lines: 20

First/Last Date-Time: 01/30/2002 07:50:46 PM to 01/30/2002 08:06:34 PM

Average Total Oxygen:       20.213     Average Total Weight%:  100.826

Average Calculated Oxygen:  20.213     Average Atomic Number:   66.709

Average Excess Oxygen:        .000     Average Atomic Weight:   53.206

Average ZAF Iteration:        3.00     Average MAN Iteration:     2.00

Oxygen Calculated by Cation Stoichiometry and Included in the Matrix Correction

Results in Elemental Weight Percents

SPEC:        O

TYPE:     CALC

AVER:   20.213

SDEV:     .100

ELEM:       Si      Zr      Th

BGDS:      LIN     LIN     LIN

TIME:    10.00   10.00   10.00

ELEM:       Si      Zr      Th   SUM  

    53   8.996    .000  70.761  99.766

    54   9.108    .000  71.672 101.041

    55   9.086    .000  71.690 101.013

    56   9.108    .032  70.980 100.299

    57   9.024    .013  70.839  99.931

    58   9.062    .000  71.913 101.217

    59   9.030    .000  70.892  99.988

    60   9.021    .000  71.583 100.754

    61   9.066    .000  71.744 101.034

    62   9.164    .000  72.220 101.785

    63   9.096    .000  72.020 101.411

    64   9.056    .000  71.777 101.050

    65   9.010    .000  71.854 101.038

    66   9.128    .071  71.670 101.177

    67   9.096    .000  71.612 100.949

    68   9.054    .006  71.738 101.010

    69   9.062    .000  71.023 100.204

    70   9.193    .078  71.562 101.203

    71   9.134    .000  71.620 101.038

    72   9.106    .084  71.200 100.614

AVER:    9.080    .014  71.518 100.826

SDEV:     .052    .029    .419

SERR:     .012    .006    .094

%RSD:       .6   199.9      .6

STDS:       14     257      16

STKF:    .4101   .4201   .6746

STCT:  15079.7   730.0  1936.1

UNKF:    .0709   .0001   .6725

UNCT:   2607.5     -.4  1930.1

UNBG:     87.7     4.7    30.1

ZCOR:   1.2805  1.1210  1.0635

KRAW:    .1729  -.0006   .9969

PKBG:    30.77     .92   65.27

Un    4 Huttonite (20)

TakeOff =  40   KiloVolts =  15    Beam Current =  20   Beam Size =  5

Number of Data Lines: 17               Number of 'Good' Data Lines: 17

First/Last Date-Time: 01/30/2002 08:07:36 PM to 01/30/2002 08:20:54 PM

Average Total Oxygen:       20.197     Average Total Weight%:  100.590

Average Calculated Oxygen:  20.197     Average Atomic Number:   66.659

Average Excess Oxygen:        .000     Average Atomic Weight:   53.125

Average ZAF Iteration:        3.00     Average MAN Iteration:     2.00

Oxygen Calculated by Cation Stoichiometry and Included in the Matrix Correction

Results in Elemental Weight Percents

SPEC:        O

TYPE:     CALC

AVER:   20.197

SDEV:     .102

ELEM:       Si      Zr      Th

BGDS:      LIN     LIN     LIN

TIME:    10.00   10.00   10.00

ELEM:       Si      Zr      Th   SUM  

    73   9.140    .013  71.049 100.417

    74   9.092    .032  71.469 100.820

    75   9.102    .026  71.554 100.929

    76   9.082    .000  71.053 100.281

    77   9.036    .007  71.839 101.086

    78   9.054    .007  70.783  99.924

    79   9.169    .020  70.868 100.285

    80   9.082    .000  71.938 101.290

    81   9.228    .013  71.906 101.584

    82   9.080    .000  71.622 100.926

    83   8.971    .020  70.889  99.884

    84   9.188    .000  71.418 100.924

    85   9.144    .000  71.265 100.655

    86   9.080    .000  71.322 100.584

    87   9.120    .000  70.605  99.853

    88   9.022    .020  70.903 100.010

    89   9.021    .000  71.430 100.579

AVER:    9.095    .009  71.289 100.590

SDEV:     .066    .011    .409

SERR:     .016    .003    .099

%RSD:       .7   117.6      .6

STDS:       14     257      16

STKF:    .4101   .4201   .6746

STCT:  15083.5   728.5  1936.5

UNKF:    .0710   .0001   .6702

UNCT:   2612.7     -.1  1924.0

UNBG:     86.5     4.5    29.8

ZCOR:   1.2803  1.1213  1.0637

KRAW:    .1732  -.0001   .9935

PKBG:    31.25     .99   65.74

Un    5 SiO2 (914)

TakeOff =  40   KiloVolts =  15    Beam Current =  20   Beam Size =  5

Number of Data Lines: 17               Number of 'Good' Data Lines: 17

First/Last Date-Time: 01/30/2002 08:21:56 PM to 01/30/2002 08:35:14 PM

Average Total Oxygen:       53.517     Average Total Weight%:  100.520

Average Calculated Oxygen:  53.517     Average Atomic Number:   10.826

Average Excess Oxygen:        .000     Average Atomic Weight:   20.035

Average ZAF Iteration:        1.82     Average MAN Iteration:     2.00

Oxygen Calculated by Cation Stoichiometry and Included in the Matrix Correction

Results in Elemental Weight Percents

SPEC:        O

TYPE:     CALC

AVER:   53.517

SDEV:     .076

ELEM:       Si      Zr      Th

BGDS:      LIN     LIN     LIN

TIME:    10.00   10.00   10.00

ELEM:       Si      Zr      Th   SUM  

    90  46.912    .043    .000 100.420

    91  47.102    .000    .000 100.768

    92  47.006    .000    .000 100.562

    93  47.005    .017    .014 100.601

    94  46.975    .017    .099 100.631

    95  47.023    .017    .000 100.623

    96  46.960    .009    .047 100.529

    97  46.928    .026    .000 100.432

    98  46.969    .017    .005 100.513

    99  46.839    .000    .056 100.270

   100  46.878    .035    .000 100.336

   101  47.058    .009    .000 100.685

   102  46.907    .070    .000 100.444

   103  47.044    .000    .061 100.713

   104  46.946    .009    .014 100.461

   105  46.895    .000    .033 100.363

   106  46.940    .017    .033 100.482

AVER:   46.964    .017    .021 100.520

SDEV:     .069    .019    .029

SERR:     .017    .005    .007

%RSD:       .1   110.0   137.7

STDS:       14     257      16

STKF:    .4101   .4201   .6746

STCT:  15087.1   727.2  1936.9

UNKF:    .4121   .0001   .0002

UNCT:  15159.6      .1      .0

UNBG:    187.1     1.3     5.5

ZCOR:   1.1397  1.4985  1.3425

KRAW:   1.0048   .0001   .0000

PKBG:    82.10    1.12    1.01

Un    6 Zircon (257)

TakeOff =  40   KiloVolts =  15    Beam Current =  20   Beam Size =  5

Number of Data Lines: 19               Number of 'Good' Data Lines: 19

First/Last Date-Time: 01/30/2002 08:36:16 PM to 01/30/2002 08:51:14 PM

Average Total Oxygen:       34.921     Average Total Weight%:   99.927

Average Calculated Oxygen:  34.921     Average Atomic Number:   24.828

Average Excess Oxygen:        .000     Average Atomic Weight:   30.523

Average ZAF Iteration:        3.00     Average MAN Iteration:     2.00

Oxygen Calculated by Cation Stoichiometry and Included in the Matrix Correction

Results in Elemental Weight Percents

SPEC:        O

TYPE:     CALC

AVER:   34.921

SDEV:     .172

ELEM:       Si      Zr      Th

BGDS:      LIN     LIN     LIN

TIME:    10.00   10.00   10.00

ELEM:       Si      Zr      Th   SUM  

   107  15.426  50.266    .000 100.901

   108  15.429  49.734    .063 100.261

   109  15.334  50.135    .005 100.534

   110  15.278  49.470    .000  99.509

   111  15.297  50.363    .024 100.783

   112  15.460  49.676    .000 100.176

   113  15.341  49.544    .000  99.745

   114  15.471  48.604    .000  98.752

   115  15.264  49.256    .000  99.190

   116  15.264  49.378    .053  99.415

   117  15.304  49.620    .063  99.839

   118  15.405  49.582    .092 100.037

   119  15.322  49.023    .000  98.999

   120  15.355  50.051    .000 100.459

   121  15.462  49.753    .000 100.285

   122  15.383  49.718    .024 100.097

   123  15.337  49.458    .039  99.664

   124  15.488  49.815    .053 100.487

   125  15.434  49.200    .000  99.478

AVER:   15.371  49.613    .022  99.927

SDEV:     .074    .429    .029

SERR:     .017    .098    .007

%RSD:       .5      .9   134.5

STDS:       14     257      16

STKF:    .4101   .4201   .6746

STCT:  15090.9   725.7  1937.2

UNKF:    .1417   .4186   .0002

UNCT:   5212.9   723.2     -.3

UNBG:     99.1    13.4     9.6

ZCOR:   1.0851  1.1851  1.3822

KRAW:    .3454   .9965  -.0002

PKBG:    53.71   55.56     .98

St   14 Set   2 SiO2 synthetic

TakeOff =  40   KiloVolts =  15    Beam Current =  20   Beam Size =  5

Specimen from ESPI, 99.99%, EPMA (UCB): Al2O3 ~ 0.01%

Catalog #K4699M

Atomic Absorption (Chris Lewis): 

Al=15 ppm +/- 5

Fe=6 ppm +/- 3

Mn=1.5 ppm +/- 0.3

Na=5 ppm +/- 3

Li= 2.3 ppm +/- 0.2

Number of Data Lines:  5               Number of 'Good' Data Lines:  5

First/Last Date-Time: 01/30/2002 08:52:17 PM to 01/30/2002 08:55:36 PM

Average Total Oxygen:         .000     Average Total Weight%:  100.060

Average Calculated Oxygen:    .000     Average Atomic Number:   10.834

Average Excess Oxygen:        .000     Average Atomic Weight:   20.039

Average ZAF Iteration:        3.60     Average MAN Iteration:     2.00

Results in Elemental Weight Percents

SPEC:        O

TYPE:     SPEC

AVER:   53.255

SDEV:     .000

ELEM:       Si      Zr      Th

BGDS:      LIN     LIN     LIN

TIME:    10.00   10.00   10.00

ELEM:       Si      Zr      Th   SUM  

   126  46.761    .079    .000 100.094

   127  46.666    .000    .023  99.945

   128  46.899    .087    .075 100.317

   129  46.584    .000    .000  99.839

   130  46.781    .070    .000 100.106

AVER:   46.738    .047    .020 100.060

SDEV:     .120    .043    .033

SERR:     .054    .019    .015

%RSD:       .3    92.2   165.3

PUBL:   46.740   n.a.    n.a.   99.995

%VAR:      .00     .00     .00

DIFF:    -.002    .000    .000

STDS:       14     257      16

STKF:    .4101   .4201   .6746

STCT:  15093.3   724.8  1937.5

UNKF:    .4101   .0003   .0001

UNCT:  15093.4      .4     -.1

UNBG:    183.7     1.3     5.6

ZCOR:   1.1397  1.4983  1.3426

KRAW:   1.0000   .0006  -.0001

PKBG:    83.16    1.58     .99

St   16 Set   2 ThSiO4 (Thorite)

TakeOff =  40   KiloVolts =  15    Beam Current =  20   Beam Size =  5

Grown by John Hanchar (synthetic)

Assumed stoichiometric

Number of Data Lines:  5               Number of 'Good' Data Lines:  5

First/Last Date-Time: 01/30/2002 08:56:38 PM to 01/30/2002 08:59:58 PM

Average Total Oxygen:         .000     Average Total Weight%:  100.484

Average Calculated Oxygen:    .000     Average Atomic Number:   67.041

Average Excess Oxygen:        .000     Average Atomic Weight:   53.886

Average ZAF Iteration:        3.00     Average MAN Iteration:     2.00

Results in Elemental Weight Percents

SPEC:        O

TYPE:     SPEC

AVER:   19.746

SDEV:     .000

ELEM:       Si      Zr      Th

BGDS:      LIN     LIN     LIN

TIME:    10.00   10.00   10.00

ELEM:       Si      Zr      Th   SUM  

   131   8.977    .124  71.523 100.370

   132   9.060    .000  71.309 100.115

   133   9.094    .000  72.220 101.060

   134   9.019    .000  71.692 100.456

   135   8.974    .072  71.627 100.418

AVER:    9.025    .039  71.674 100.484

SDEV:     .052    .057    .338

SERR:     .023    .025    .151

%RSD:       .6   144.8      .5

PUBL:    8.665   n.a.   71.589 100.000

%VAR:     4.15     .00     .12

DIFF:     .360    .000    .085

STDS:       14     257      16

STKF:    .4101   .4201   .6746

STCT:  15093.4   724.3  1937.6

UNKF:    .0705   .0003   .6746

UNCT:   2593.4      .2  1937.6

UNBG:     86.0     4.2    29.2

ZCOR:   1.2808  1.1205  1.0625

KRAW:    .1718   .0002  1.0000

PKBG:    31.18    1.08   67.46

St   20 Set   2 ThSiO4 (Huttonite)

TakeOff =  40   KiloVolts =  15    Beam Current =  20   Beam Size =  5

Grown by John Hanchar (synthetic)

Assumed stoichiometric

Number of Data Lines:  5               Number of 'Good' Data Lines:  5

First/Last Date-Time: 01/30/2002 09:01:00 PM to 01/30/2002 09:04:18 PM

Average Total Oxygen:         .000     Average Total Weight%:   99.476

Average Calculated Oxygen:    .000     Average Atomic Number:   66.778

Average Excess Oxygen:        .000     Average Atomic Weight:   53.428

Average ZAF Iteration:        3.00     Average MAN Iteration:     2.00

Results in Elemental Weight Percents

SPEC:        O

TYPE:     SPEC

AVER:   19.746

SDEV:     .000

ELEM:       Si      Zr      Th

BGDS:      LIN     LIN     LIN

TIME:    10.00   10.00   10.00

ELEM:       Si      Zr      Th   SUM  

   136   9.033    .033  70.204  99.015

   137   9.017    .052  70.399  99.214

   138   9.112    .000  71.266 100.124

   139   9.056    .000  70.260  99.062

   140   9.153    .033  71.034  99.965

AVER:    9.074    .024  70.633  99.476

SDEV:     .057    .023    .485

SERR:     .025    .010    .217

%RSD:       .6    97.4      .7

PUBL:    8.665   n.a.   71.589 100.000

%VAR:     4.72     .00   -1.34

DIFF:     .409    .000   -.957

STDS:       14     257      16

STKF:    .4101   .4201   .6746

STCT:  15093.4   723.9  1937.6

UNKF:    .0709   .0002   .6641

UNCT:   2608.9      .2  1907.6

UNBG:     84.5     4.4    29.8

ZCOR:   1.2802  1.1216  1.0635

KRAW:    .1728   .0003   .9845

PKBG:    31.93    1.06   65.19

St  256 Set   2 Zircon crystal (grown by J. Hanchar)

TakeOff =  40   KiloVolts =  15    Beam Current =  20   Beam Size =  5

Undoped, flux grown at GW University, 9/2001

Number of Data Lines:  5               Number of 'Good' Data Lines:  5

First/Last Date-Time: 01/30/2002 09:05:20 PM to 01/30/2002 09:08:38 PM

Average Total Oxygen:         .000     Average Total Weight%:   99.689

Average Calculated Oxygen:    .000     Average Atomic Number:   24.793

Average Excess Oxygen:        .000     Average Atomic Weight:   30.484

Average ZAF Iteration:        3.00     Average MAN Iteration:     2.00

Results in Elemental Weight Percents

SPEC:        O

TYPE:     SPEC

AVER:   34.914

SDEV:     .000

ELEM:       Si      Zr      Th

BGDS:      LIN     LIN     LIN

TIME:    10.00   10.00   10.00

ELEM:       Si      Zr      Th   SUM  

   141  15.239  48.842    .005  99.000

   142  15.394  50.706    .000 101.014

   143  15.428  49.529    .000  99.872

   144  15.321  49.303    .000  99.539

   145  15.296  48.810    .000  99.020

AVER:   15.336  49.438    .001  99.689

SDEV:     .076    .772    .002

SERR:     .034    .345    .001

%RSD:       .5     1.6   223.6

PUBL:   15.322  49.764   n.a.  100.000

%VAR:      .09    -.65     .00

DIFF:     .014   -.326    .000

STDS:       14     257      16

STKF:    .4101   .4201   .6746

STCT:  15093.4   723.5  1937.6

UNKF:    .1413   .4171   .0000

UNCT:   5201.0   718.4     -.4

UNBG:     97.0    13.7    10.5

ZCOR:   1.0852  1.1852  1.3058

KRAW:    .3446   .9929  -.0002

PKBG:    54.61   53.61     .96

St  257 Set   2 Zircon crystal (synthetic)

TakeOff =  40   KiloVolts =  15    Beam Current =  20   Beam Size =  5

Specimen made by Lynn Boatner, ORNL, Solid State Div.

Flux grown, may contain some Mo impurities

Number of Data Lines:  5               Number of 'Good' Data Lines:  5

First/Last Date-Time: 01/30/2002 09:09:41 PM to 01/30/2002 09:12:59 PM

Average Total Oxygen:         .000     Average Total Weight%:  100.025

Average Calculated Oxygen:    .000     Average Atomic Number:   24.861

Average Excess Oxygen:        .000     Average Atomic Weight:   30.558

Average ZAF Iteration:        3.00     Average MAN Iteration:     2.00

Results in Elemental Weight Percents

SPEC:        O

TYPE:     SPEC

AVER:   34.913

SDEV:     .000

ELEM:       Si      Zr      Th

BGDS:      LIN     LIN     LIN

TIME:    10.00   10.00   10.00

ELEM:       Si      Zr      Th   SUM  

   146  15.350  49.426    .010  99.698

   147  15.279  50.627    .024 100.843

   148  15.331  49.464    .073  99.780

   149  15.317  49.310    .039  99.579

   150  15.348  49.963    .000 100.224

AVER:   15.325  49.758    .029 100.025

SDEV:     .029    .547    .028

SERR:     .013    .244    .013

%RSD:       .2     1.1    97.9

PUBL:   15.323  49.764   n.a.  100.000

%VAR:      .01    -.01     .00

DIFF:     .002   -.006    .000

STDS:       14     257      16

STKF:    .4101   .4201   .6746

STCT:  15093.4   723.2  1937.6

UNKF:    .1412   .4201   .0002

UNCT:   5198.6   723.1      .4

UNBG:     97.9    13.4     9.7

ZCOR:   1.0850  1.1844  1.3823

KRAW:    .3444   .9999   .0002

PKBG:    54.12   55.20    1.05

