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--------------------------------------------------------------
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           |---------------------------------------------------------|

           |              Program POWPREF Version MS-DOS             |

           | Prepares powder histograms for least-squares refinement |

           |         Distributed on 15/ 7/1999; 0:31:36              |

           |---------------------------------------------------------|

        |---------------------------------------------------------------|

        |            Allen C. Larson and Robert B. Von Dreele           |

        |      Manuel Lujan, Jr. Neutron Scattering Center, MS-H805     |

        |      Los Alamos National Laboratory, Los Alamos, NM  87545    |

        |                                                               |

        | Copyright, 1999, The Regents of the University of California. |

        |---------------------------------------------------------------|

 The last history record is :

     HSTRY328 EXPEDT  MS-DOS 2000-10-10T10:51:07                          D  C   

 Data for bank  1 read from file sc4012.dat

 The powder pattern has  5710 channels with   1 bins per channel

 No fixed background points for this powder pattern

 The  2 excluded regions are (in deg):

 Exclude    from:       to:     from:       to:     from:       to:     from:       to:   

            .0000     .0000  119.2000 1000.0000

 Incident spectrum type  0 can be used in the region     .000 deg to  180.000 deg

 The minimum possible weighted residual for this histogram is    .0333

 Histogram no.  1 on file SC4O12.P01

 updated with new excluded regions, background and incident spectrum data.

 CPU time =    .05 to update histogram

 Lattice parameters for phase 1 are:

  a,b,c  = 11.902100 11.902100  8.396251  angles =    90.000    90.000    90.000

  volume =  1189.413

 Lattice parameters for phase 2 are:

  a,b,c  =  4.049120  4.049120  4.049120  angles =    90.000    90.000    90.000

  volume =    66.387

 Profile function 3 for phase no. 1 has the coefficients p1-p19:

     .561905E+02   -.724267E+02    .471038E+01    .209305E+02

     .836506E+01    .910557E+00    .500000E-03    .500000E-03

    -.564865E+01   -.524510E+01    .183293E+02   -.488179E+01

     .000000E+00   -.253358E-03   -.106641E+00   -.176976E+00

     .000000E+00    .000000E+00    .000000E+00

 cutoff on the wings at  .010 of maximum

 Profile function 3 for phase no. 2 has the coefficients p1-p19:

     .867931E+03   -.128682E+04    .482162E+03    .000000E+00

     .000000E+00    .000000E+00    .500000E-03    .500000E-03

     .000000E+00    .000000E+00    .000000E+00    .000000E+00

     .000000E+00    .000000E+00    .000000E+00    .000000E+00

     .000000E+00    .000000E+00    .000000E+00

 cutoff on the wings at  .010 of maximum

 Minimum d-spacing used to generate reflections    .8872 for phase 1

 Minimum d-spacing used to generate reflections    .8821 for phase 2

 Minimum d-spacing used to generate reflections    .9926 for phase 1

 Minimum d-spacing used to generate reflections    .9886 for phase 2

 Minimum d-spacing for matching reflections    .8931

 Estimated number of reflections to be generated is   710

 Number of reflections generated for phase 1 is   532

 Number of reflections generated for phase 2 is    16

 Total number of reflections generated for all phases is   548

 CPU time =    .00 sec. to generate reflections.

 CPU time =    .39 sec. to locate reflection limits.

 CPU time =    .05 sec. to match reflection ranges to powder pattern

 The maximum number of reflections contributing to any profile point is   32

 CPU time =    .06 sec. to update file 
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             |----------------------------------------------------|

             |            Program GENLES Version MS-DOS           |

             |    General crystal structure refinement program    |

             | Magnetic structure refinement added by M. Yethiraj |

             |   Revised and corrected by Larson and Von Dreele   |

             |      Distributed on 15/ 7/1999; 0:28:26            |

             |----------------------------------------------------|

        |---------------------------------------------------------------|

        |            Allen C. Larson and Robert B. Von Dreele           |

        |      Manuel Lujan, Jr. Neutron Scattering Center, MS-H805     |

        |      Los Alamos National Laboratory, Los Alamos, NM  87545    |

        |                                                               |

        | Copyright, 1999, The Regents of the University of California. |

        |---------------------------------------------------------------|

 The experiment file is: SC4O12.EXP

 The last history record is :

     HSTRY329 POWPREF MS-DOS 2000-10-10T10:51:12                                 

 Maximum number of cycles is    6

 I/SigI cut-off is  1.00

 Structure factors will be extracted from histogram  1

 using extraction method codes     0    0    0    0    0    0    0    0    0

 The atomic and magnetic scattering factors for  5 types of atoms are:

 Atom type   b-len   a(1)      b(1)      a(2)      b(2)      a(3)      b(3)      a(4)      b(4)      c

 BA           .525  20.33610   3.21600  19.29700    .27560  10.88800  20.20730   2.69590 167.20200   2.77310

 CU           .772  13.33800   3.58280   7.16760    .24700   5.61580  11.39660   1.67350  64.81260   1.19100

 SC          1.230   9.18900   9.02130   7.36790    .57290   1.64090 136.10800   1.46800  51.35310   1.33290

 AL           .345   6.42020   3.03870   1.90020    .74260   1.59360  31.54720   1.96460  85.08860   1.11510

 O-2          .581   3.76936  15.07970   2.53342   6.30430   1.91579  40.34450   1.55094    .31291    .22789

 Atom type  CrKa f'      f"   FeKa f'      f"   CuKa f'      f"   MoKa f'      f"   AgKa f'      f" 

 BA         -11.460    9.980   -4.830   12.160   -1.330    8.460    -.610    2.280    -.980    1.500

 CU           -.795    1.196   -1.129     .888   -2.019     .589     .263    1.266     .265     .826

 SC           -.717    2.968    -.038    2.256     .285    1.533     .226     .372     .156     .235

 AL            .318     .522     .269     .381     .204     .246     .056     .052     .032     .031

 O-2           .090     .073     .069     .052     .047     .032     .008     .006     .003     .004

 Space group   I 4/m c m         

 The lattice is centric  I-centered tetragonal    Laue symmetry 4/mmm 

  Multiplicity of a general site is  32

  The symmetry of the point 0,0,0 contains 1bar

 The equivalent positions are:

 ( 1)     X      Y      Z  ( 2)    -Y      X      Z 

 ( 3)    -X     -Y      Z  ( 4)     Y     -X      Z 

 ( 5)    -X      Y  1/2+Z  ( 6)    -Y     -X  1/2+Z 

 ( 7)     X     -Y  1/2+Z  ( 8)     Y      X  1/2+Z 
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 The atom positions read in are

 Type seq. At. name  mult   symm  frac   pn    X    pn    Y    pn    Z    pn  u11 pn  u22 pn  u33 pn  u12 pn  u13 pn  u23 pn

 BA      1 BA1         44/M(001) 1.0000   0  .0000   0  .0000   0  .0000   0  .6   1

 CU      2 CU2         4-42M 001 1.0000   0  .5000   0  .0000   0  .2500   0  .4   2

 SC      3 SC3        16  2(100) 1.0000   0  .2420   3  .0000   0  .2500   0  .0   4

 O-2     4 O4         16  M(+-0) 1.0000   0  .1201   5  .6201   6  .2315   7 1.2   8

 O-2     5 O5         16  2(110) 1.0000   0  .1269   9  .1269  10  .2500   0  .1  11

 O-2     6 O6         16  M(001) 1.0000   0  .2390  12  .5012  13  .0000   0 1.4  14

 CU      7 CU7         8MM2(110) 1.0000   0  .1048  15  .6048  16  .0000   0 1.1  17

 BA      8 BA8         8MM2(110) 1.0000   0  .2771  18  .7771  19  .0000   0  .5  20

 Space group   F m 3 m           

 The lattice is centric  F-centered cubic         Laue symmetry m3m   

  Multiplicity of a general site is 192

  The symmetry of the point 0,0,0 contains 1bar

 The equivalent positions are:

 ( 1)     X      Y      Z  ( 2)     Z      X      Y  ( 3)     Y      Z      X 

 ( 4)     X      Y     -Z  ( 5)    -Z      X      Y  ( 6)     Y     -Z      X 

 ( 7)    -Z      X     -Y  ( 8)    -Y     -Z      X  ( 9)     Y     -Z     -X 

 (10)    -X      Y     -Z  (11)    -Z     -X      Y  (12)     X     -Y     -Z 

 (13)     Y      X      Z  (14)     Z      Y      X  (15)     X      Z      Y 

 (16)     Y      X     -Z  (17)    -Z      Y      X  (18)     X     -Z      Y 

 (19)    -Z      Y     -X  (20)    -X     -Z      Y  (21)     X     -Z     -Y 

 (22)    -Y      X     -Z  (23)    -Z     -Y      X  (24)     Y     -X     -Z 

 The atom positions read in are

 Type seq. At. name  mult   symm  frac   pn    X    pn    Y    pn    Z    pn  u11 pn  u22 pn  u33 pn  u12 pn  u13 pn  u23 pn

 AL      1 AL1         4   M3M   1.0000   0  .0000   0  .0000   0  .0000   0 2.5   0

 Lattice parameters for phase 1 are:

    a         b         c          alpha      beta     gamma   

  11.902100 11.902100  8.396251   90.0000   90.0000   90.0000

 These cell parameters will be refined

 Reciprocal metric tensor elements:          damp= 0

 Element :          g11   pn          g22   pn          g33   pn        2*g12   pn        2*g13   pn        2*g23   pn

 Value   :   7.05916E-03  21   7.05916E-03  22   1.41850E-02  23  -1.71791E-10   0  -2.43522E-10   0  -2.43522E-10   0

 Constr. :          1.000  1          1.000  1          1.000  2           .000  0           .000  0           .000  0

 Lattice parameters for phase 2 are:

    a         b         c          alpha      beta     gamma   

   4.049120  4.049120  4.049120   90.0000   90.0000   90.0000

 These cell parameters will be refined

 Reciprocal metric tensor elements:          damp= 0

 Element :          g11   pn          g22   pn          g33   pn        2*g12   pn        2*g13   pn        2*g23   pn

 Value   :   6.09928E-02  24   6.09928E-02  25   6.09928E-02  26  -1.48432E-09   0  -1.48432E-09   0  -1.48432E-09   0

 Constr. :          1.000  3          1.000  3          1.000  3           .000  0           .000  0           .000  0

 Phase/element fractions for phase no.  1
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 Hist Elm:    PXC   1 1   nc

 Fraction:    1.5182      27

 Dmp/Cnst:    0     1.000  4

 Phase/element fractions for phase no.  2

 Hist Elm:    PXC   1 1   nc

 Fraction:    2.0232      28

 Dmp/Cnst:    0     1.000  5

 Histogram scale factors:

 Hist.   :        1  PXC  pn

 Scale   :    8.4503      29

 Dmp/Cnst:    0     1.000  6

 Absorption coefficients for powder data:

 Hist/Typ:    1  PXC    1 pn

 Absc 1. :    .00000       0

 Dmp/Cnst:    0      .000  0

 Absc 2. :    .00000       0

 Dmp/Cnst:    0      .000  0

 Diffractometer constants for powder data:

 No. Type    Lam 1        Lam 2      Polariz.  pn Cnstr cn type    Zero  pn Cnstr cn    Kratio  pn Cnstr cn Damp

  1  PXC  1.5405000    1.5443000       .50000   0  .000  0  0    -4.874  30 1.000  7     .5000   0  .000  0    0

 Extinction coefficients for phase no.  1:

 Hist.   :        1  PXC  pn

 Extinct.:    .00000       0

 Dmp/Cnst:    0      .000  0

 Extinction coefficients for phase no.  2:

 Hist.   :        1  PXC  pn

 Extinct.:    .00000       0

 Dmp/Cnst:    0      .000  0

 Orientation distribution coefficients for powder data:

 No ODF data for phase  1

 No ODF data for phase  2

 Preferred orientation coeffs. for phase no.  1 histogram no.  1:

 Axis    :        1       pn

 Dir./typ:     .0  .0  .0  0

 PO ratio:        1.0000   0

 Dmp/Cnst:    0      .000  0

 PO frac.:        1.0000   0

 Dmp/Cnst:    0      .000  0

 Preferred orientation coeffs. for phase no.  2 histogram no.  1:

 Axis    :        1       pn

 Dir./typ:     .0  .0 1.0  0

 PO ratio:        1.0000   0

 Dmp/Cnst:    0      .000  0

 PO frac.:        1.0000   0

 Dmp/Cnst:    0      .000  0
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 Profile coeff. for function type  3, phase no.  1 and histogram no.  1; aniso. axis   0.   0.   1.; damp= 0:

 Coeff.  :      GU    pn      GV    pn      GW    pn      GP    pn      LX    pn      LY    pn     S/L    pn     H/L    pn

 Value   : 5.619E+01  31-7.243E+01  33 4.710E+00  35 2.093E+01  37 8.365E+00  38 9.106E-01  39 5.000E-04   0 5.000E-04   0

 Constr. :      1.000  8      1.000 10      1.000 12      1.000 14      1.000 15      1.000 16       .000  0       .000  0

 Coeff.  :     trns   pn     shft   pn     stec   pn     ptec   pn     sfec   pn     L11    pn     L22    pn     L33    pn

 Value   :-5.649E+00  40-5.245E+00  41 1.833E+01  42-4.882E+00  43 0.000E+00   0-2.534E-04   0-1.066E-01   0-1.770E-01   0

 Constr. :      1.000 17      1.000 18      1.000 19      1.000 20       .000  0       .000  0       .000  0       .000  0

 Coeff.  :     L12    pn     L13    pn     L23    pn

 Value   : 0.000E+00   0 0.000E+00   0 0.000E+00   0

 Constr. :       .000  0       .000  0       .000  0

 Profile coeff. for function type  3, phase no.  2 and histogram no.  1; aniso. axis   0.   0.   1.; damp= 0:

 Coeff.  :      GU    pn      GV    pn      GW    pn      GP    pn      LX    pn      LY    pn     S/L    pn     H/L    pn

 Value   : 8.679E+02  32-1.287E+03  34 4.822E+02  36 0.000E+00   0 0.000E+00   0 0.000E+00   0 5.000E-04   0 5.000E-04   0

 Constr. :      1.000  9      1.000 11      1.000 13       .000  0       .000  0       .000  0       .000  0       .000  0

 Coeff.  :     trns   pn     shft   pn     stec   pn     ptec   pn     sfec   pn     L11    pn     L22    pn     L33    pn

 Value   : 0.000E+00   0 0.000E+00   0 0.000E+00   0 0.000E+00   0 0.000E+00   0 0.000E+00   0 0.000E+00   0 0.000E+00   0

 Constr. :       .000  0       .000  0       .000  0       .000  0       .000  0       .000  0       .000  0       .000  0

 Coeff.  :     L12    pn     L13    pn     L23    pn

 Value   : 0.000E+00   0 0.000E+00   0 0.000E+00   0

 Constr. :       .000  0       .000  0       .000  0

 Diffuse scattering coefficients for powder data:

 No diffuse scattering coefficients for histogram    1

 Background coefficients for powder data:

 Histogram no.:    1 Damping factor:    0 Use all points: Y

 Power series in Q**2n/n! and n!/Q**2n

 Param.  :          1   pn          2   pn          3   pn          4   pn          5   pn          6   pn

 Coeff.  :  .63336E+03  44 -.78069E+00  45  .63053E+01  46  .15471E-01  47  .18150E+01  48  .78078E-03  49

 The constraint matrix has   49 terms
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 Restraint data statistics:

 Powder data statistics                Fitted         All               Average

              Bank Ndata Sum(w*d**2)  wRp     Rp    wRp     Rp     DWd  Integral

 Hstgm  1 PXC   1  5710  15300.      .0544  .0406  .0544  .0406    .847    .930

 Powder totals     5710  15300.      .0544  .0406  .0544  .0406    .847

 No serial correlation in fit at 90% confidence for 1.932 < DWd < 2.068

 Cycle 482 There were  5710 observations. Total before-cycle CHI**2 = 1.5300E+04

 Reduced CHI**2 =  2.699     for   42 variables                                 

 Reflection data statistics

 Histogram  1  Type PXC   Nobs=  547 R(F**2) =   .0465

    1 Columns of the    42 Column matrix are 0.0

         Variable 1  1PF 4 was not refined

 The value of the determinant is   .4146*10.0**(   -32)

 Atom parameters for phase no. 1

                      frac       x         y         z     100*Uiso  100*U11  100*U22  100*U33  100*U12  100*U13  100*U23

 BA    (  1) Values  : 1.000   .000000   .000000   .000000     .594

             Sigmas  :                                         .054

             Shft/esd:                                          .00

 BA1      moved   .00A     sum(shift/e.s.d)**2 :     .00

 CU    (  2) Values  : 1.000   .500000   .000000   .250000     .414

             Sigmas  :                                         .157

             Shft/esd:                                         -.01

 CU2      moved   .00A     sum(shift/e.s.d)**2 :     .00

 SC    (  3) Values  : 1.000   .242025   .000000   .250000     .040

             Sigmas  :         .000187                         .063

             Shft/esd:             .00                          .00

 SC3      moved   .00A     sum(shift/e.s.d)**2 :     .00

 O-2   (  4) Values  : 1.000   .120107   .620107   .231505    1.198

             Sigmas  :         .000672   .000672   .000998     .273

             Shft/esd:            -.02      -.02       .01      .00

 O4       moved   .00A     sum(shift/e.s.d)**2 :     .00

 O-2   (  5) Values  : 1.000   .126867   .126867   .250000     .113

             Sigmas  :         .000668   .000668               .249

             Shft/esd:             .01       .01                .01

 O5       moved   .00A     sum(shift/e.s.d)**2 :     .00

1Ba3cu3sc4o12                                                       GENLES   Version MS-DOS 2000-10-10T10:51:35  Page   6

 O-2   (  6) Values  : 1.000   .238995   .501218   .000000    1.444

             Sigmas  :         .001261   .000546               .439

             Shft/esd:             .02       .00               -.01

 O6       moved   .00A     sum(shift/e.s.d)**2 :     .00

 CU    (  7) Values  : 1.000   .104788   .604788   .000000    1.098

             Sigmas  :         .000167   .000167               .110

             Shft/esd:             .00       .00                .00

 CU7      moved   .00A     sum(shift/e.s.d)**2 :     .00

 BA    (  8) Values  : 1.000   .277091   .777091   .000000     .503

             Sigmas  :         .000075   .000075               .039

             Shft/esd:             .00       .00                .00

 BA8      moved   .00A     sum(shift/e.s.d)**2 :     .00

 Maximum atom shift:    .00

 Atomic parameter sum(shift/error)**2 for phase 1 :       .00

 Calculated unit cell formula weight:  3897.808, density:  5.442gm/cm**3

 Atom parameters for phase no. 2

                      frac       x         y         z     100*Uiso  100*U11  100*U22  100*U33  100*U12  100*U13  100*U23

 Calculated unit cell formula weight:   107.928, density:  2.700gm/cm**3

 Phase/element fractions for phase no.  1

 Hist Elem:      1 1 PXC                                                                                                     

 Fraction :    1.51812                                                                                                       

 Sigmas   :    1.12012                                                                                                       

 Shift/esd:        .00                                                                                                       

 Wt. Frac.:     .96442                                                                                                       

 Sigmas   :    .253210E-01                                                                                                   

 Phase/element fractions for phase no.  2

 Hist Elem:      1 1 PXC                                                                                                     

 Fraction :    2.02298                                                                                                       

 Sigmas   :    1.49516                                                                                                       

 Shift/esd:        .00                                                                                                       

 Wt. Frac.:     .35585E-01                                                                                                   

 Sigmas   :    .253643E-01                                                                                                   

 Phase/element fraction sum(shift/error)**2 :       .00

 Histogram scale factors:

 Histogram:    1  PXC                                                                                                        

 Scale    :    8.45290                                                                                                       

 Sigmas   :    6.23457                                                                                                       

 Shift/esd:        .00                                                                                                       

 Histogram scale factor sum(shift/error)**2 :       .00

 Lattice parameters for powder data:

 Phase  1

                 a         b         c       alpha     beta      gamma     volume

 Value    :  11.90210  11.90210   8.39625    90.000    90.000    90.000    1189.412

 Sigmas   :    .00060    .00060    .00044      .000      .000      .000        .180

 Recprocal metric tensor shift factor = 100%

 Phase  2

                 a         b         c       alpha     beta      gamma     volume

 Value    :   4.04912   4.04912   4.04912    90.000    90.000    90.000      66.387

 Sigmas   :    .00063    .00063    .00063      .000      .000      .000        .031

 Recprocal metric tensor shift factor = 100%

 Recprocal metric tensor sum(shift/error)**2 :       .00
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 Diffractometer coefficients for powder data:

 Hist.    :   1  PXC 

 Zero       :     -4.88

 Sigmas     :      1.20

 Shift/esd  :       .00

 Dif. Cons. Sum(shift/error)**2 :       .00

 Profile coefficients for histogram no.  1 and for phase no.  1:

 Coeff.   :     GU         GV         GW         GP         LX         LY        S/L        H/L        trns       shft

 Value    :  5.618E+01 -7.244E+01  4.713E+00  2.093E+01  8.363E+00  9.150E-01  5.000E-04  5.000E-04 -5.650E+00 -5.248E+00

 Sigmas   :  4.905E+00  5.153E+00  1.363E+00  0.000E+00  3.254E-01  8.901E-01                        3.365E-01  1.163E+00

 Shift/esd:        .00        .00        .00        .00       -.01        .00                             -.01        .00

 Coeff.   :    stec       ptec       sfec       L11        L22        L33        L12        L13        L23 

 Value    :  1.833E+01 -4.881E+00  0.000E+00 -2.534E-04 -1.066E-01 -1.770E-01  0.000E+00  0.000E+00  0.000E+00

 Sigmas   :  1.187E+00  4.763E-01                                                                             

 Shift/esd:        .00        .00                                                                             

 Profile coefficients for histogram no.  1 and for phase no.  2:

 Coeff.   :     GU         GV         GW         GP         LX         LY        S/L        H/L        trns       shft

 Value    :  8.682E+02 -1.287E+03  4.823E+02  0.000E+00  0.000E+00  0.000E+00  5.000E-04  5.000E-04  0.000E+00  0.000E+00

 Sigmas   :  1.364E+02  1.868E+02  6.351E+01                                                                             

 Shift/esd:        .00        .00        .00                                                                             

 Coeff.   :    stec       ptec       sfec       L11        L22        L33        L12        L13        L23 

 Value    :  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Sigmas   :                                                                                                   

 Shift/esd:                                                                                                   

 Profile coef. sum(shift/error)**2 :       .00

 Background coefficients for histogram no.  1:

 Param.   :           1              2              3              4              5              6

 Coeff.   :   6.333606E+02  -7.808476E-01   6.305418E+00   1.546070E-02   1.814985E+00   7.819885E-04

 Sigmas   :   3.226108E+00   5.180310E-01   2.897269E+00   4.699878E-02   2.227280E-01   1.847778E-03

 Shift/esd:            .00            .00            .00            .00            .00            .00

 Background coef. sum(shift/error)**2 :       .00

 Final variable sum((shift/esd)**2) for cycle 482:        .00 Time:    2.64 sec

 Convergence was achieved
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                   |-----------------------------------------|

                   |     Program PUBTABLES Version MS-DOS    |

                   |  Generate crystal structure data tables |

                   | Distributed on 15/ 7/1999; 0:32:10      |

                   |-----------------------------------------|

        |---------------------------------------------------------------|

        |            Allen C. Larson and Robert B. Von Dreele           |

        |      Manuel Lujan, Jr. Neutron Scattering Center, MS-H805     |

        |      Los Alamos National Laboratory, Los Alamos, NM  87545    |

        |                                                               |

        | Copyright, 1999, The Regents of the University of California. |

        |---------------------------------------------------------------|

 The last history record is :

     HSTRY330 GENLES  MS-DOS 2000-10-10T10:51:32  Sdsq=  .153E+05 S/E=  .103E-02 

