MULTEX           Short description of the program by K. Helming, 1987,1997

MULTEX (1)      main menue

X, R, D – Laden
Miller

Faden

Phase


:  Material (XX)   ^Fon: 0.010
Auffrischen

Bunge

Stern

Komp (^K),FEst
:  peak NEU          I:

Niveaukorrektur
VGA-BLd
Werte

Orientierung

:  {   0.0,   0.0,   0.0}

IQF,  GHb  - Fit
RasTer
Quit

Halbwertbreite
:  15.0 Grad

+ , -  Komponente
Visual

Backup
Chi/RP-Wert

:  88.000(99.000)/100 ( 100)

X, R, D – Load
Miller

Fiber

Phase


:  material (XX)   ^Fon: 0.010
A=refresh

Bunge

Star

K=Comp (^K),E=fix
:  peak NEW         I:

Niveaucorrection
L=VGA-fig
W=values
Orientation

:  {   0.0,   0.0,   0.0}

IQF,  GHb  - Fit
T=grid

Quit

Halfwidth

:  15.0 degree

+ , -  Component
Visual

Backup
Chi/RP-value
:  88.000(99.000)/100 ( 100)

tab



tab   switches between left and right  display area

X, R, D – Load

X =   load of experimental, R = recalculated, D = difference pole figure 

Miller



M =   switches between Miller-indices of coincident peaks (start. table)

Fiber



F =   positioning of the pole Y of a maximum of a peak component

   



         or of the pole N of the fiber-axis of a fiber component 

Phase



P =   switches between different phases in the material (starting table)

material (XX)


        XX = cyrstal class : Oh, D6h, D3h .....  (starting table)

^Fon



^F = switch to turn on or off the determination of  the Fon =

        isotropic component of the texture, 0.010 = starting value

A=refresh


A =  refreshment of the pole figures after using W, T or U
Bunge



U =  initiation of a file with data in Bunge-notation

Star



S =  display and positioning of the poles of a peak component or the

        circles of a fiber component selected in the F-menue)

K=Comp (^K)


K =  switches forward and ^K backward between the different

        extracted fiber and peak components  and



        peak NEW expects searching for a peak component






        fiber  NEW expects searching for a fiber component






        I: indicates the fraction of the component 

E=fix



E =  switch to include or exclude components in the G-fitting process 

Niveaucorrection

N =  manually changes of contour-lines

L=VGA-fig


L =  presentation of the pole figures without the main menue

W=values


W = display of single density values within the pole figure 

Orientation


O = manually input of the coordinates of a peak – or fiber-component:

       peak: three Eulerian angles:  {(((((} = pole angle,azimuth,rotation

       fiber:  orientation of the fiber axis {(, ( | ((, ((} with respect to the  

       crystal coordinate system and the specimen coordinate system

IQF,  GHb  - Fit

I  =  starting a linear fit and optimization






G = starting a geometric fit and optimization

T=grid



T = puts the data grid into the pole figure 

Quit



Q = finishes the fitting procedure

Halfwidth


H = adjustment of the halfwidth of a component, starting value 15.0(
+ , -  



+ = component is accepted, -  = component is deleted

Visual



V = visualizes a 3-D figure of a component

Backup



B = saves the intermediate data of the fitting procedure

Chi/RP-value


       chi-square value and Rp-value (decreasing with increasing fit and






       increasing optimization)

MULTEX (2)       X, R, D-menue  (loading of pole figures)
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npf = number of the pole figure to display into the active display area.

npf = 0  return to the main menue, without displaying a (new) pole figure.

Enter initiates the display of the selected  pole figure.

Active display field is the framed area. TAB switches between the rigtht and left display fields.

X = exp = experimental pole figure

R = rec =  recalculated pole figure

D = diff =  difference between exp and rec pole figure

MULTEX (6)       N-menue  (manually change of contour-lines)
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   n  = 8 = maximum number of contour-lines, steps between min and max density.

   n  = line number (Linie Nr.) to be changed or added, after entering the number the density value 

          is requested.

 - n = line number to be deleted

R    = (Re-init) reinitialization of the original contour-lines

U    = (Uebernahme) takes over the contour-lines of the neighbouring non-active display

Esc    closes the N-menue and returns to the main menue
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MULTEX (7)       W-menue  (display of single-density values within the pole-figure)

Pole figure values (PF-Wert) at the position of the cursor (pole angle, azimuth) are displayed below the pole figure.

Positioning of the cursor: 

( / ( : for the pole angle Theta                   ( /  ( :  for the azimuth Phi 

Home / End / PgDn / PgUp for Phi + Theta

Enter = display of the value (Zahleneintrag) at the cursor position within the pole figure

· deletes the indicated value within the data set (using - again reactivates the deleted value)

Esc    closes the W-menue and returns to the main menue

MULTEX (5)       H-menue  (adjustment of the halfwidth of a component)

The starting value of the halfwidth of 15.0 degrees of a selected component can be adjusted to a new appropriate starting value for the assigned position. 

Change of the halfwidth (Halbwertsbreite)

------------------------------------------------------------------------------

 Stepsize
0.01

0.1

1.0

10. 

------------------------------------------------------------------------------

 Increase
F2

F4

F6

F8  

 Decrease
F1

F3

F5

F7  

------------------------------------------------------------------------------

Enter = displays the halfwidth for the assigned position

Esc    closes the H-menue and returns to the main menue

MULTEX (3 a)       F-menue  a) peak component

       positioning the pole Y of a peak component
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The position of the pole-cursor (pole angle, azimuth) is displayed below the pole figure.

Positioning of the pole-cursor: 

( / ( : for the pole angle Theta                   ( /  ( :  for the azimuth Phi 

Home / End / PgDn / PgUp for Phi + Theta

Enter = saves the assigned position Y (Faden) pole of the peak

Z =       (Zeichnen =draw) indicates the small/great circles of the equivalent crystallographic planes
Esc      closes the F-menue and returns to the main menue

MULTEX (4 a)       S-menue  a) peak component

       display and positioning of the poles of a peak component  

       selected in the F-menue
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The positions of equivalent crystallographic poles are indicated by points/stars (Stern). The stars are rotated around the pole  Y  selected in the F-menue until they are all situated in areas of high densities.

Rotatation

-----------------------------------------------------------------------------------------------------------

 Rotation steps
0.01(

0.10(

1.00(

10.0(

100.( 

-----------------------------------------------------------------------------------------------------------

 Increase

F2

F4

F6

F8

F10   

 Decrease

F1

F3

F5

F7

F9     

-----------------------------------------------------------------------------------------------------------

F =        (Fadenparameter) indicates the angle of rotation with reference to the original position

Y =       (Vorzeichen) switches the pole position to the reverse orientation 

Esc      closes the S-menue and  returns to the main menue

The final save and registration of the component is performed by entering  +  in the main menue.

MULTEX (3 b)       F-menue  b) fiber component

                  positioning of the pole N of the axis of a fiber component
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The position of the pole-cursor (pole angle, azimuth) is displayed below the pole figure.

Positioning of the pole-cursor: 

( / ( : for the pole angle Theta                   ( /  ( :  for the azimuth Phi 

Home / End / PgDn / PgUp for Phi + Theta

Enter = saves the assigned position N (Faden) of the fiber axis

R =       (Radius) F1 to F8  position a circle on a girdle of high densities in the pole figure to

determine the angle between the coordinate system of the fiber axis and the 

crystallographic coordinate system
Esc      closes the F-menue and returns to the main menue

MULTEX (4 b)       S-menue  b) fiber component

       display and positioning of the (hkl)-circles of a fiber 

       component selected in the F-menue)
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The positions of equivalent crystallographic poles are indicated by circles. The circles are rotated around the pole  N selected in the F-menue until they all situated in girdles of high densities.

Rotatation

-----------------------------------------------------------------------------------------------------------

 Rotation steps
0.01(

0.10(

1.00(

10.0(

100.( 

-----------------------------------------------------------------------------------------------------------

 Increase

F2

F4

F6

F8

F10   

 Decrease

F1

F3

F5

F7

F9     

-----------------------------------------------------------------------------------------------------------

F =        (Fadenparameter) indicates the angle of rotation with reference to the original position

Y =       (Vorzeichen) switches the pole position to the reverse orientation 

Esc      closes the S-menue and returns to the main menue

The final save and registration of the component is performed by entering  +  in the main menue.

MULTEX (8 a)   General strategy of the decomposition of n (minimum 2) pole figures of one

   crystalographic phase of the same sample measured in the same  orienta-

   tion in its components.

a) peak component        (K,F,S,H,I,G,E)

1.Selecting in the main menue a new component K: peak NEW (peak NEU) 

2.  Inspecting the pole figures for the most prominent maximum by loading the exp. pole figures from the main menue.

3. Determination of the pole Y of this most prominent maximum from the F-menue

4. Searching the best fit of all crystallographic poles to maxima or areas of high densities in all pole figures from the S-menue

5. Adjusting (if possible) the halfwidth value from the H-menue according to the shape of the peaks

6. Saving this component entering  +  from the main menue

7. I-fit. A linear least squares fit is performed for the selected component including the peak intensity (I), the isotropic intensity Fon (F), the normalizing factors (Ni), weight (q)

8. G-fit. Orientationparameters and halfwidth of the selected component are optimized. The number of fitting steps (Zahl der Schritte ?) is requested and an option (Kontrollrueckfrage J/N) to indicate the change in orientation and halfwidth (Y,N). Usually  5 steps without  indication of the changes is a good selection.

The performance of the fitting can be controlled because the Chi-squared sum and the RP-value should decrease. 

9. By means of the switch E the selected orientation and halfwidth are fixed: peak/f.

10.Selecting in the main menue a new component K: peak NEW (peak NEU) 

11. Inspecting the difference pole figures for the next prominent maximum.

12. Repeating the steps 3 to 9 for the next newly selected component

13. Repeating the steps 10 and 11 in order to end the search or to continue.

14. Finally using the E-switch to release all fixed components and running the fit processes with all components together.

MULTEX (8 b)   General strategy of the decomposition of pole figures

b) Fiber components

1.Selecting in the main menue a new component K: fiber NEW (fiber NEU) 

2.  Inspecting the pole figures for the most prominent indication of a girdle by loading the exp. pole figures from the main menue.

3. Determination of the pole N of this most prominent girdle from the F-menue

4. Searching the best fit of all crystallographic circles to the girdlesof high densities in all pole figures from the S-menue

5. Adjusting (if possible) the halfwidth value from the H-menue according to the shape of the girdles

6. Saving this component entering  +  from the main menue

7. I-fit. A linear least squares fit is performed for the seleccted component including the intensity (I), the isotropic intensity Fon (F), the normalizing factors (Ni), weight (q)

8. G-fit. Orientationparameters and halfwidth of the selected component are optimized. The number of fitting steps (Zahl der Schritte ?) is requested and an option (Kontrollrueckfrage J/N) to indicate the change in orientation and halfwidth (Y,N). Usually  5 steps without  indication of the change is a good selection.

The performance of the fitting can be controlled because the Chi-squared sum and the RP-value should decrease. 

9. By means of the switch E the selected orientation and halfwidth are fixed: peak/f.

10.Selecting in the main menue a new component K: fiber NEW (fiber NEU) 

11. Inspecting the difference pole figures for the next prominent girdle.

12. Repeating the steps 3 to 9 for the next newly selected component

13. Repeating the steps 10 and 11 in order to end the search or to continue.

14. Finally using the E-switch to release all fixed components and running the fit processes with all components together.

c) peak and fiber components 

Usually first the peak component(s) are extracted and then the fiber component(s)

MULTEX (9 a)   Input data

All the nesssary input data for a sample should be stored in a directory only for this data set.

a) The starting table:  start.tab   (*.tab)

In the following example the italic numbers written in brackets are put into the table for explanation purposes.

c:\multex\b1\start.tab:

   +--------------------------------------------------------------------+

   ¦              Probe: feza1 eisenzylinder (1); d2 (2)                ¦

   ¦---------+-----------------------------+----------------------------¦

   ¦ Phases  ¦ Fe  (3)                     ¦   eisen.r01  (4)           ¦

   +---------+-----------------------------+----------------------------+

   ¦         ¦       oh(5)                 ¦   lazy thinned (6) : c1(7) ¦

   ¦         ¦     a=   1.                 ¦ (min =   0                 ¦

   ¦         ¦     b=                      ¦ (max =  90                 ¦

   ¦         ¦     c=         (8)          ¦ (num =  16        (9)      ¦

   ¦         ¦     a12=                    ¦ (min = -4                  ¦

   ¦         ¦     a23=                    ¦ (max = 356                 ¦

   ¦         ¦     a13=                    ¦ (num =  84                 ¦

   ¦---------+-----------------------------+----------------------------¦

   ¦         ¦        (hkl) :spf-part      ¦ file: weight/norm          ¦

   ¦----+----+-----------------------------+----------------------------¦

   ¦    ¦ 1  ¦  ( 2 2 2) = 1.00000   (10)  ¦   eisen.x01 : 1.0/ 1000(11)¦

   ¦ pf +----+-----------------------------+----------------------------+

   ¦    ¦ 2  ¦  ( 2 2 0) = 1.00000         ¦   eisen.x02 : 1.0/ 1000    ¦

   ¦    +----+-----------------------------+----------------------------+

   ¦    ¦ 3  ¦  ( 2 0 0) = 1.00000         ¦   eisen.x03 : 1.0/ 1000    ¦

   +----+----+-----------------------------+----------------------------+

(1)   sample descriptor 

(2)   sample symmetry  (C1 = triclinic, C2 = monoclinic, D2 = orthorhombic)

(3)   name of the crystalline phase

(4)   grid-file *.r01 containing the structure of the data grid

(5)   crystal symmetry (32 classes: C1 ...... Oh)

(6)   type of the data grid: lazy regular for a regular grid, which needs no grid-file





     lazy thinned  for non regular grid, which needs a grid–file

(7)   size of the data set: C1 = full sphere, C2 = half sphere, D2 = quarter of the sphere

(8)   crystallographic lattice data, not used data can be omitted

(9)   Description of the data grid: (min = radius of the first small circle,(max = radius of the last small circle , (num = number of small circles; (min = first latitude angle,(max = last latitude angle, (num = number of grid points on the largest small circle

(10) Miller indices of the reflecting plane. Usually the weight q is set to one. In the case of coincidences the equal sighn = must be replaced by : in order to initiate a optimization by the program.

(11) File with the experimental pole figure data  *.x01 and the weight for the pole figure and a normalization factor. 

MULTEX (9 b)   Input data

b) Example of a lazy thinned data grid

File eisen.X01:

   4041.33

   4247   2712   2216   3875   3378   2773

   3652   2252   1221   1036   1104   1532   3298   2993   1536   1175

   1281   1902

   3127   2072   1068    808    786    789    824    892   1243   2761

   2662   1237    919    828    823    796    944   1486

   2736   1808    937    820    763    733    764    729    758    761

    894   1056   2404   2377   1097    847    762    719    765    754

    794    834    934   1277   .....

data g   grid projection:


[image: image7.wmf]
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c:\multex\b1\eisen.r01:

 0.002   1

 5.402   6

10.822  12

16.262  18

21.742  24

27.272  30

32.862  36

38.542  42

44.313  48

50.212  54

56.252  60

62.473  66

68.902  72

75.593  78

82.593  84

90.002  90

c) Example of a lazy regular 5(( 5( data grid (19 x 72 values)

    324    284    278    313    297    296    253    291    263    295

    304    298    292    314    289    286    266    293    267    276

    318    290    304    285    274    299    307    285    313    284

    265    302    290    312    317    282    263    327    275    307

    271    301    305    311    298    310    274    313    307    329

    275    263    280    299    275    308    298    315    281    317

    316    308    297    276    305    286    296    291    299    296

    309    294

    311    287    299    321    313    300    313    301    319    305

    305    320    294    273    297    289    283    311    263    273

    338    309    289    314    311    288    303    335    275    294

    282    326    313    297    283    294    274    305    303    292

    296    311    284    317    283    307    254    323    291    293

    284    306    292    301    292    287    274    338    309    297

    313    285    284    269    277    291    294    288    257    283

    309    278   

    ...

MULTEX (10)   Output data

All output data are stored in the input-data directory.

a) The final table:  end.tab   (*.tab)

The first part of the final table has the same structure and contains the same information with the exception that the weights and normalizing factors are changed. The lower part of the table contains the extracted components. In the following example the italic numbers written in brackets are put into the table for explanation purposes.

  +-----------------------------------------------------------------------------------------+

  ¦              sample: Recalculated PF ;  c1                                              ¦

  ¦-----------------------------------------------------------------------------------------¦

  ¦ phases: ¦  Gamma                 ¦  Alpha_2               ¦                             ¦

  ¦---------+------------------------+------------------------+-----------------------------¦

  ¦         ¦  D4h                   ¦  D6h                   ¦    lazy regular : c1        ¦

  ¦         ¦  a= 4.015              ¦  a= 5.77               ¦    (min=   0                ¦

  ¦         ¦  b=                    ¦  b=                    ¦    (max=  90                ¦

  ¦ lattice ¦  c= 4.062              ¦  c= 4.62               ¦    (num=  19                ¦

  ¦         ¦  a12=                  ¦  a12=                  ¦    (min=   0                ¦

  ¦         ¦  a23=                  ¦  a23=                  ¦    (max= 360                ¦

  ¦         ¦  a13=                  ¦  a13=                  ¦    (num=  72                ¦

  ¦---------+-------------------------------------------------+-----------------------------¦

  ¦         ¦                             (hkl) = spf-part    ¦      file = weight/norm     ¦

  ¦---------+-------------------------------------------------+-----------------------------¦

  ¦    ¦  1 ¦   ( 2 0 0) = 1.00      ¦                        ¦  dummy.dat   : 1.0/ 1.00    ¦

  ¦ pf +----+------------------------+------------------------+-----------------------------¦

  ¦    ¦  2 ¦   ( 1 1 1) = 1.00      ¦                        ¦  dummy.dat   : 1.0/ 1.00    ¦

  ¦    +----+------------------------+------------------------+-----------------------------¦

  ¦    ¦  3 ¦                        ¦   ( 0 0 2) = 1.00      ¦  dummy.dat   : 1.0/ 1.00    ¦

  ¦    +----+------------------------+------------------------+-----------------------------¦

  ¦    ¦  4 ¦                        ¦   ( 2 0 0) = 1.00      ¦  dummy.dat   : 1.0/ 1.00    ¦

  ¦---------+------------------------+------------------------+-----------------------------¦

  ¦         ¦                   components:                   ¦       ssqr=   88.0000       ¦

  ¦---------+-------------------------------------------------+-----------------------------¦

  ¦   fon   ¦          0.1510        ¦          0.3890        ¦                             ¦

  ¦---------+------------------------+------------------------¦                             ¦

  ¦    ¦    ¦      peak :  26.21     ¦      peak :  32.87     ¦                             ¦

  ¦  c ¦  1 ¦         0.09139        ¦         0.36351        ¦                             ¦

  ¦    ¦    ¦ {174.87, 69.95, 64.70} ¦ {192.73,  5.47,322.54} ¦                             ¦

  ¦    ¦    ¦                        ¦                        ¦                             ¦

(1)   Squared error sum: Chi 

(2)   Fraction of the isotropic component Fon

(3) Halfwidth of the fiber (faser)component

(4) Fraction of the extracted fiber (faser) component

(5) Orientation parameters of the fiber component

(6) Orientation parameters of the peak component

b) Calculated pole figure data

The calculated pole figures can be stored in the course of the quit-process in files which are distinguished from the input files by a preceeding #, e.g. #eisen.X01

To calculate pole figures which were not input pole figures it is necessary to introduce into the end.tab a dummy.data file (containing only ones), which has the same structure and number of data points as the regular input data files and then use the end.tab as start.tab. The calculated pole figures are loaded entering  R  (recalculated pole figure) from the main menue.
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