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CALCULATED POWDER PATTERNS. PART II. SIX
POTASSIUM FELDSPARS AND BARIUM

FELDSPARI

I. Y. Bonc RNr D. K. Snrrrn,2 Lawrence Radiation Laboratory,
University of Colifornia, Liaermore, CaliJornia 94550.

ABSTRACT

Integrated (1rrqr) and peak (1p11) intensities are calculated from single-crystal structure
analyses fcr maximum microcline (granitic and authigenic), intermediate microcline, ortho-
clase, adularia, high sanidine and celsian. Graphical representation of the intensities dis-
tributed over Cauchy profiles results in plots which are very similar to comparable experi-
mental X-ray difiraction traces over the whole 20 range. Apparent difierences in peak
heights in the calculated and experimental patterns can be related to preferred orientations
of crystals in standard mounts because of cleavage production during grinding.

INrnooucrroN

Among the rock-forming minerals, the ubiquitous feldspars are most
important as indicators of the thermal history of a rock. Accurate deter-
mination of the chemical composition, cell size and crystal structure of
the feldspar is of some use in categorizing the mineral as to its tempera-
ture of formation.

Both single-crystal patterns and powder patterns can be used to obtain
the necessary information. Powder patterns are more readily obtainable
but suffer from problems of preferred orientation, coincidence and over-
Iap of reflections, and the difficulty of obtaining a single-phase sample.
Preferred orientation can be minimized by careful sample preparation.
Overlap can be compensated for by creating a complete set of standard
powder patterns which can then be used to define the sensitive regions
and distinguishing criteria for particular species. This set of standards
may be either experimental or calculated from known crystal structure
determinations. As accurate structure determinations of the calculated
standard increases because it yields an "ideal" pattern free of the defects
inherent in the experimental ones.

Part I (Borg and Smith, 1968) of this series presented the calculated
X-ray powder patterns {or f ive members of the plagioclases. This paper
contains comparable data for potassium and barium feldspars. These
patterns are shown to compare very well with experimental patterns and
serve as a guide to the indexing and interpretation of the experimental
patterns.

I Work performed under the auspices of the U. S. Atomic Energy Commission.
2 Present address: Department of Geochemistry and Mineralogy, Pennsylvania State

University, University Park, Pennsylvania.
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Computations are based on data from seven published structure analyses all based on

three-dimensional intensity data having R factors in range from 0.054 to 0.138. The six

potassium feldspars fcr which powder patterns have been calculated include maximum

microcline (igneous) (Brolvn and Bailey, 1964), maximum microcline (authigenic) (Finney

and Bailey, 1964), intermediate microcline (Bailey and Taylor, 1955), orthoclase (Colville

and Ribbe, 1968), sanidine (heat-treated orthoclase) (Ribbe, 1963), and adularia (Colville

and Ribbe, 1968). The barium feldspar (celsian) structure was determined by Newnham

and Megaw (1960). An of the potassium feldspars closely approach the composition of the

end member KAlSisOs (Table 1).

Minor Na, Ca and Ba were generally ignored in the structure refinements, and small

amounts of co-existing Na-feldspar in the microperthites did not interfere with the struc-

ture analyses (Bailey and Taylor, 1955; p. 622). Accordingiy, their efiects were also omitted

in the computations presented here. As far as possible, the exact site occupancies (or

weighted scattering factors) and temperature factors were used in the computations, as

were reported in the structure investigations. The temperature factors thus compensate for

the small contribution of minor constituents. If the state of ionization of the atomic scatter-

ing factors used was not given, a fully ionized state was assumed. When available, aniso-

tropic temperature factors were used for the large cations (K, Ba) and isotropic for the

remaining ions. The Si/Al distribution summarized in Table 1 derives from a consideration

cf the size of the tetrahedra. In some cases, they differ slightly from those given in the origi-

nal publications because the relationship between T-o distance and Al content has been

subject to review (Smith and Bailey, 1963; Ribbe and Gibbs, 1967; Stev'art and Ribbe,

1967) There is some indication that approximations of Al-content are only accurate to

t8 percent, and Appleman and Clark (1965) question the evidence for partial disorder in

maximum microcline.

Calculations for both orthoclase and adularia are based on C2/m symmetry although

the presence of weak, diffuse reflections /z*ft:odd indicate a lower symmetry (PZt/a) Ior

the unittell (Laves and Goldsmith, 1961; Colville and Ribbe, 1968)' These reflections,

which were ignored in the original strudtural study, probably have no expression in experi-

mental powder patterns. Similarly, the triclinic domains described most recently by

McConnell (1965), Gubser and Laves (1967), and Colville and Ribbe (1968) have not been

taken into account because the average structures are monoclinic.

PowlBn ParrenN Car-curatrous

The powder patterns listed in Tables 2-8 and shown in.Figures 1-6

were calculated using the POWD2 and XCHART programs described by

Smith (1967). An evaluation of the use of these programs to simulate

complicated patterns has been given by Smith (1968), and its specific
application to feldspar patterns was discussed by Borg and Smith (1968).

For completeness ol the present paper, a summary of the more important

characteristics follows :
Integrated intensities and their associated d-values are calculated

directly from the crystal structure. This integrated intensity is assumed

to be distributed over a Cauchy-shaped diffraction maximum. The width

of the peak at half-maximum is a function of the diffraction angle, 20,

and the values used were based on empirically determined relationships
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Tl.nt,n 2. Car,cur,lrr:o Poworn Dlra ron M.txruuu Mrcnocr,rNu (cnaNrrrc)-CuKa.
20{h  k t  )  20  {PK) hk ,  l0NT)  l (PK)  26  lnk r ) h K I  ( I N A )  I ( P K )2O {PK

1 3  1 3  1 3  1 4

1 3  6 2  
i  1 3 . 6 6

r 3 . 6 6  I
14  94  t {  95

l 5  2 6  1 5  2 8

19 26  r9 .2A

2t ,07  21  0A

22.29  22 .30

22 64  22 .66

23.0s  
I  23  20

23,20  \
24 00 24,02

24.35  24 .36

24 11  24 ,16

24.95 24.94

25.ss  
i  25  56

25-6a I

25  63  25_66

26 44  26 .44

2 1  t r  2 1  t 2

2 1 . 3 9  |

, .0 ,  
|  

27 .46

2 1 . 5 2  |

29  43  29  44

Jo. rs  I

30 .23  t

ro.oa I
3 0 . ? 3  |  3 0  ? 4

3 0 . 3 0  |
3o .s?  J
30.93  30 .92

J 2 . 1 5  3 2  t 6

3r .4 t  
|  32 .4e

32,17  |

34 . r4  
|

34 ,24  
|  

34 .26

14.23  |

34 .12  34  14

34 a3  34 ,42

. '  " I  3 5  1 4
3 5 . 1 s  I

35  36  35  3a

3s .48  /

35-5s  I

35 .01  35 .S2

36 e3  
i  36 .96

3C.94 I

3? ,0?  3?  06

x7.62  37 .62

3 3 . s 3  
|

3 3 . 5 6  I  3 3 . 6 0

," . . '  I
30,21  39 .22
40 4s 

i 4o.s2
40,52 |
4 1 . 5 3  

|
 r . ? e  

i  
{ r  8 0

4 1 . 3 r ,

42 .15  42  78

42 90  42  AA

43 2 \  43 .20

43 '48  
i  43  58

43.s6  |
43 .s€  I

44 .06  I

44 2A 44.24

44 69  44  ?O

45 49 45 .50

45 16 45.76

45.93  45 ,8a

46.23 46.24

46.38  46 .36

4?. r8  4? .18

4?.58  47 .58

48.04  48 .04

48.?6  48 , t8

48.92  48 .94

.8 .es l  4o .og
49.00 !

49 . rS  49 ,12

6  ? 3 6  1 1 0  6

6 .4e4 oor  3  j
6 .477 020 4  t

5  9 2 3  i i r  6

s  8 0 0  i 1 r  4

4  6 0 3  0 2 1  4

4r2Li to, ?6

3  9 3 4  l l t  L 1

3  9 2 4  r i 1  I

3 .S49 200 1

3  8 3 1  I 3 0  4 4

3.?04 130 46

3 . 6 5 2  l 3 r  1 5

3 . 5 9 5  | Z t  1 3

3 . 5 6 6  I 3 r  6

i .484 i i2  40  I
3 .471 22r  2  |
3 .466 i r2  20

3 368 220 6?

3.286 202 7X

3 . 2 5 3  2 2 0  . ' I

3 .247 002 r00  
I

3 .238 040 42  |

3 . 0 3 3  1 3 1  3 3

2.961 2 i2  6  
|

2 . 9 s 4  r 5 1  l s  I
2 .s t2  022 3  

|
2 .901 041 19  

I
2.900 222 3 |

2 .894 o22 6

2  3 3 9  0 4 1  1 3

2  1 8 2  i 5 2  1 1

2 . ? 5 8  3 r r  2  |
2 , 7 5 s  i s 2  r o  I

2 . 6 1 6  3 i 2  9  I
2 .616 24 t  z t  I
2 , 6 1 4  2 2 1  r  I

2 581 5r2 13

2 510 t t2  I

2-553 21r 3 I
2 .551 1r2  3  |
2 . 5 3 6  3 1 0  5

2.524 24O 2 |
2 .52 t  24r  ZAI

2 .499 310 6

2 .4s2 is t  7  
|

2 .431 24o 3  I
2  423 33r  11

2  3 a s  i b 1  4

2 . 3 3 4  5 3 r  6  
|

2 . 3 3 3  i i 3  a  
I

2 .130 i13  6  I
2  296 332 3

2.226 i32 2 I
2 .224 I 'L  2 \

2 .172 r51  3

2 .160 24 t  '2  
|

2 . 1 5 9  0 6 0  3 r l

2 .113 ; io1  s

2.106 402 1

2 092 24! 5

2 . 0 ? 9  3 1 1  '  
I

2 ,016 202 3  I
2 ,os1  3 I r  z l

2 . 0 5 3  0 6 1  3 l
2 044 06t 5

2.026 122 6

t .992 222 I

1 .981 122 13

1.9?4 533 3

r 962 222 j

1  956 55r  3

I  925 400 16

1.910 aoo 9

r  892 26 t  2

1 . 8 6 6  t r s  6

1 .860 3s0 3

1.858 t52 ' I
r . 8 5 ?  1 i 3  t l

l .S2  160 3

49.90  
I  49  s2

49.92  I
50 .49  i
50 .55  

/
50 .56  \  s0  56

so.sz  (

5 0 . ? 5  |
so .oB I
50  93  

I  50 ,90
5 1 . 0 3  

|
5 r . r 8  J
5 1 . 6 3  5 1  6 4

5 2 . 6 3  
I

52 .141 52 .68

52.91  |

54  0?  54 ,03

55 39  55 .40

s s  5 4 I  
s 5  5 6

55.59  I
56 .03  56 .02

56.81  56 .80

56.95  56 .94

s?.461 b? .44
5?.48  I
58  24  53  26

53 45  58 .44

54.68  58 .68

58 83  5a  8 t

5S 39 59 .40

59.67  59  63

59.94  59 .94

6 1 . 1 6 1  6 1 . 1 6
6 r . 2 ?  I
62  1  |  62 ,12

6 3  1 1  
i  6 3 . 1 2

6 s , r 3  |
63  26  63  28

6 3 . ? 3  l

r , .uu  
[  63 .e6

63.92  [
63 .e8  J
65 051 6s .22
6 s . 2 r !

6 5  4 9  6 5  4 8

66 32  66 .32

66.50  66  50

6? 05  67 .06

61.25  61 .24

64.47  68 .48

69.04  69 ,04

70.09  ?0 .10

?0.65  70 .64

t l  0 1  ? 1  0 0

? 1 . 5 3  
i  ? t . 5 8

? 1 . 5 9  |
1 2  1 5  7 2 . 1 6

12 291 72-32
1 2 , 4 0 \

? 3 . 1 1  7 3 . t 4

13.52

i 3 . 1 4 1  
1 3  j 6

? 3 . 7 8  |
74 ,51  ?4 .58

? A . e r l  ? s  o o
?5,02  I

?5 .3r  
I  i i .32

? 5 . 3 2 \

80 '18  
I  a0 .26

B o . 3 0 !

8 r , 1 3  8 1 . 1 2

82.4A 82.50

44.02 84.04

44.46 84.46

84 A2 A4.A2

es. re  I
r c , z s l  B s . l 6

a6.s?  86 .96

a7,24  51 .26

90.36

90.?9  00 .80

t .a26 262 2 l

1 , 6 2 5  4 2 O  2 \

1 . 8 0 6  0 4 3  5  
I

1 .a04 062 6  
I

1 .804 441 4  
|

r .803 
? !n  

2s  
l

r ?9? 442 2

1 ,?93 oa3 B 
I

r .?91 062 I  
I

r , ? 8 8  3 5 0  2 l

1  ?83 262 4

L .169 242 3

r : t3g  i {1  4  
I

r . ? 3 4  i i 4  2 \

|  121 242 2

1  694 353 3

I  6 5 8  3 5 t  5

r . 6 5 3  I i 2  3  i
1 .652 3s3 s  I

1 .640 h2  2

1 .619 080 3

r . 6 1 6  5 r 3  2

7-602 424 4l

r .602 35r  s i

| 'As 424 4

1  5?3 024 4

| 5i2 or4 b

1 .568 061 2

1  555 223 2

1 .548 553 6

L .542 461 6

1 . 5 1 4  2 a o  t 6 l

r . s r 2  5 3 3  4
r  480 461 5

r .412 2oo r r  
I

L . 4 7 2  5 r 4  4 l

r  469 530 2

r , 4 5 a  r 1 4  s  I
1 . 4 5 6  . 1 ? 3  2 l

1 . 4 5 5  2 4 3  ?  
|

r .4s4  463 2  )
r .432 530 2 l

r.42s 21t 5 I
L ,424 602 to

r 408 402 9

r .405 r90  2

1 .395 405 4

1 .39r  a ia  3

I  369 425 3

r .3ss  62L 3

r 341 i92 3

r .332 192 4

1 .326 504 4

1 . 3 1 8  i 3 s  3  i
1 . 3 1 ?  i 3 5  S  {
1 308 182 s

r .306 204 4  
|

1 . 3 0 4  5 r 5  2 l

t.293 2a2 7

L .2A7 6ar  2

1 . 2 8 4  5 9 2  2 l

1 .283 600 3  I
r .21L 445 3

r .267 535 3  I
1 .26s  55s  r  I

1.261 282 I i
r.261 1a2 s I
r . r s 6  3 1 6  3 l

1 . 1 9 5  A @  2 l

r .134 ?33 2

r .168 464 s

1 .151 084 3

r  1 4 6  5 t 6  2

t . t42  064 l

r .  r s g  i B 4  r  I
1 .138 443 3 t

r  r l 9  t s s  2

Lr16 { , l s  3

r ,o8d ts3  2

1 .082 155 3

2

3

0

2

3

2

2

2

I

I

2

2

2
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Taele 3. Car,cur-ltto Powonn Dlte lon Mexruuu MrcRocLrNE (lurnrcrNrc)-CuKa.

2 9 ( h  k r ) hk !  (NT)  (PK)  20(hkr ) hT,  (NT)  (PK)

t 3  1 3  1 3  1 4

r3 .se  I
1 3 . 6 3  

i  
1 3  6 6

1 3 . 6 6  '

1 4 . 9 4  t 4  9 4

t 5  2 4  t 5  2 6

1 9 , 2 6  1 9 . 2 8

21.03  21 .04

2 2 , 3 0  2 2 , 3 0

2 2  6 5  2 2  6 6
23 o t  

I  n .2o
23,2O1

24.00 24  00

24 35 24.36

2 4 1 3  2 4 1 4

24 93  24 .92

25 54  25 .56

2 5  6 0 1  2 5 . 6 6
2 5 . 6 6  |
26  43  26 ,44

21 0a  21  0A

2 1 , 1 1  |
z l ,as l  21  46

I
2 1  , 5 2  |

29  43  29  44

i o . ] 3 1  3 0 2 4
30.23  I
r0.tr I30 .?3  I  30  ?4
3 0 . ? 6  i

30 .8s  
|  30  e2

3 0 . 9 3  I

1 2 . 1 5  3 2  1 6

32 '331 32 .46
32.45 !

3 4 . 1 9 1

,o.rnl s4 24
34.241

34 66  34 .66

34 8S 34.S0

3 5  1 2  
I  3 5 . 1 6

3 5 . r 6  )
35  33  35 .34

3 s . 4 s l  3 5  s 4
3 5 . 5 4  I

35  88  35 .88

3 6 . 9 2  r

,u .n ,  |  3? .04

3 ? . 0 5  |

3?  60  3?  60

33.43  
I

38 ,ss  
|  

38 .58

34.60  |

6 . ? 3 8  r r o  6

6 . s r r  1 1 0  i  I
6 .493 oo1 s  I

I
6 .4?6 020 4  |

5 9 2 1  t l t  5

5 . 8 0 8  1 1 r  4

4 604 02t 4

4 220 Z,or 74

3 , 9 8 3  l l t  1 7

B 923 r i l  7

3  852 200 1

3 .830 130 44

3  ? 0 5  i 3 o  4 4

3 , 6 5 2  i s r  1 4

3 59? 221 t2

3 , 5 6 9  l 3 t  7

3 .485 i i2  3?

J .417 Z2L 2  
|

3 .468 i r2  3 r  i
3  369 220 6?

3 290 2o2 i2

3 ,256 22o G2 I
3 .246 002 100 

i
3 . 2 3 8  0 4 0  3 8  |

3  0 3 2  r 3 1  3 2

2.s63 222 6  
i

2 . 9 t 4  r 3 r  a r  I

2 ,912 022 ?  
l

2 . 9 0 1  o 4 r  t n  
I

2 ,904 i22  3  I

2 .a93 oZ2 1  I
2 . 4 3 3  0 4 1  1 3  |
2 ,18r  i32  11

2 . 1 6 3  
: r r  

r i

2 . 1 5 6  t 3 2  l 6 t

2 . 6 2 0  a i 2  t o l

2 . 6 1 6  2 1 1  2 o l

2 -6 t4  22 \  r l

2 ,586 312 1r

2 .569 112 3

2 .553 z i l  3  I

2 , 5 5 0  r r 2  4  I

2  538 3r0  5

2.521 2_4o 
" I

2 , s 2 4  2 4 1  2 5 \

2  501 310 5

2.433 240 3 
I

2 .431 i5 r  7  
|

2 -424 i51  l l  I

2  390 i5 r  4

2 . 3 3 8  3 3 r  5  
I

2 . s 3 3  i i 3  4  I
2 . 3 3 1  l t 3  6  '

2  291 332 3

2.230 332 2

2 . 2 2 4  1 5 1  2

2  ! 7 2  1 5 1  3

2 .164 003 r  
l

2 ,160 241 t ' i

2 . 1 5 9  0 6 0  3 0 1

2  1 t 6  a o l  5

2 . 1 1 0  4 0 2  6

2.092 24r 5

2 . 0 8 0  3 1 1  2  
|

2.075 2O2 3 I
2 .051 3r l  2  

|
2 .053 061 3  |
2  043 06r  s

2 o2a 122 6

1 . S 9 2  2 2 2  S

r .944 422 !2

1 . 9 ? 6  3 4 3  3

L.962 222 7

1 . 9 5 ?  3 5 r  3

1 .926 400 15

1 . 9 1 3  4 0 3  I

r  s93  261 2

1 . 3 8 1  3 5 1  2

I  3 6 5  l L 3  6

r .860 350 3

4e.00  
|

{s .02  
I  

4s ,02

4 9 . 1 3  i

49  g7  49 .90

i o . { e l

50 .53  |
so .s r  I  

50 '54
I

50 .s4  
I

50 .?r  j

50 .90  I
I

50 .s5  
I  50  92

s 0 . e e  
I

5 r .  r 4  J
5 1 , 6 4  5 1 . 6 4

52 56  52  53

5 2 1 3  t 2 1 2

52 S8 52  9a

54 06  54  06

55.40  |

t r . .  
|  

5 s  5 4

5 5 . 5 6  '

56  0 l  56  00

56 €2  56  82

s ? . 4 0 i  5 7  4 4
5?.46  |

5 3  l 5  5 8  1 6

58 {6  58  46

53 ?0  58 .?0

59.60  59 .60

59 93  59  92

6 1  1 5  
I  6 r . 1 8

6 1 . 1 3  |

6 2 . 6 5  6 2  6 6

6 3 . 0 1  
i  6 3  t O

63.091

6 3  2 3  6 3  2 4

e s , e o  I
63 ,36  I

u . . r u j

6 4  9 9

6 5  2 3

65 38

6 6 . 3 r

66  50

66 98

67 26

63 4 l

68 .96

7 0  t 2

?0.63

70.88

1r .s2 l

1 2  t 4

12.23  
|

? 2 . 3 1  I
? 2 . 9 9  I
z r . r r  I

13  46

? 3 . 7 5  I

14 .41

7 4  8 3

7 5 . 0 1

75,24  I
?5 .32  |
8 0 , t 3

ao.2?

8 t  0 1

82 41

44.02

84 34

84.86  
I

B5.04 l

45.21

86.8?

a7 29

90.13

s0 83

1 . 8 5 ?  1 1 '  ' |

r . 8 5 7  1 1 3  4  
I

r . o s 3  2 6 0  3  |

I a27 120 2

r .806 043 s  I

1 .305 aar  4  I
r . 8 0 4  2 0 4  r n  

I
r .80 ,  062 5  |
r 199 442 2

1 , ? 9 3  0 4 3  ?  
I

r . ? 9 r  0 6 2  1  \

l - ? a g  3 5 0  , l

1 .744 262 4

I  169 242 3

r , 7 4 0  4 4 1  4

|  7 3 4  l t 4  2

|  121 242 2

t  6 9 5  3 5 3  3

r . 6 s 7  
: r ,  

.  
I

1 . 6 5 4  3 s 3  s  
I

r . 6 5 3  1 i 2  3  |

I  640 172 2

r 6 1 9  0 8 0  3 .

r .604 124 4  
|

r . 6 0 2  3 5 r  5  I

1  585 424 4

|  511 024 4

r .5?1 024 5

r  550 533 6

1 .542 461 6

r . i r 4  5 3 3  4 l
I

r . 5 1 4  2 8 0  1 6  |
|  4a2 a6 t  5

r , 4 7 4  5 r 4  4  |
r . 4 7 2  2 B O  t 2  \
r  469 530 2

r . 4 s 8  r l 4  4  
I

1 . 4 i 6  i 7 3  ,  
I

1 ,435 24J  ?  
|

r .4s4  463 2  )
! , 4 3 4  s s o  2

r.429 24s 5

1 . 4 2 6  6 0 2  I

1 .403 402 9

r  4ob igo  2

r .3s6  ao5 4

r  391 264 2

r  3?o 425 3

1 361 62L 2

l  34r  i02  3

r 332 192 4

r .s2a 6oa 4

r . 3 r o  i 3 5  3  
i

r . 3 l ?  i i s  a \

1 3oB 482 5

1 . 3 0 6  s r s  2 l

r .306 204 a  !
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I

r .2s i  2a2 6 l
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|
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r.262 4a2 8 I
1 .261 242 7  \
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1 .19s  Zr@ 2
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1 . 1 5 1  0 8 4  3
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1 .13? 443 3

r L2o tsr 2
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1 .oo l  155 s

3

3
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t 2

6
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3 1

6
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a0.24

I  1 . 0 2

32.46
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47 L4

4?.50

48.02

48.36

48 ?8

4A.92
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T,cBE 4, Clr,cur-.q.rro Pownrn D.lr,t ron lNrnnllrorern MrcnoclrNn-CuKo

2 d ( h k r )
1 3 , 2  6

I  3 . 4 3

1 3 .  C  5 l

r 3 . 6 5  j

1 5 . 0 2  1 5 . 0 4

1 5 . 1 5  1 5 . 1 6

1 9 . 3 4  t 9  3 6

2 1 . 0 1  2 t  0 2

22.43 
|  22.44

2 2 . 5 5  |
2 3 . 0 5  2 3 . 0 6

23.44 23.44

23.7 3 23,7 4

2 4 . 5 1  2 1  5 2

2 4 . 7 5  2 4 . 7 6

24.9' , t  24.9a

25.3t 25.34

2 5  5 s 1  2 s . 6 6
2  5 . 6 6  I
26.7 L 26.12

2 ?  0 6  
i  z t . o a

2 7 . O 8 \

2 7  ' 4 e  
|  2 7 . s 0

2 ? . 5 r  I
29.7 0 29.7 2
2 < J . 9 7  2 9 . 9 8

3 0 . 3 1  3 0 . 3 2

: o . s g  I
I

3 0 . 8 0  
|

3 0 . 8 r  
I  

3 0 . 8 4

3 0 . 8 4  
|

30.85 -,
3 2 . 2 4  3 2 . 2 4

32.40 32.40

3 4 . 3 0  3 4 . 3 2

3 4 . 4 9  1
I

34 '5s  
[  34  60

3 4 . 6 r  
I

34 .8s  J
s5 .02  I
:s . r r  |  35 .12

I
3 5 _ 1 2  |

3 5  4 ?  3 5 . 4 8

3 5 . 6 8  3 5  6 8

3 6 . 4 5  3 6 . 4 6

3 ? . t I  3 7  t 2

3?'40 
I  37.44

s z . + s  l

3 8 . 0 0  3 8 . 0 0

3 8 ' 6 I  
I  3 8 . 6 3

3 8 . 6 4  !

39.52 39-52

40.02 40-02

40'48 
I  4o-sz

4 0 . 5 4  |
4 0 . 8 0  4 0 . 8 6

4 r ' o 8 l  + r . 2 0
4 r . 2 0  )

4 1 . ? 9  4 I . 8 0

4 2 - 2 5  4 2 . 2 6

42.64 |
nz.rnl  42.76

I
42-11 |

4 3 . 6 0

4 3 . 6  3

43 80 43.72

44'14 
I  44.16

4 4 . r 8  !
44.90 44.CO

45.31 45.32

45.18 45-74

46.03 46.02

4 6 . 1 ?  4 6 . 1 6

4 6 . 6 0  4 6 . 6 0

46.54 I
)  r  r . 1 v

4 ? . 1 0  I
41.46 47.4A

4 8 . 9 3  I
)  

: J . v u

4 9 . 0 0  l
49.38 49.52

49.54 49.52

50.24l |

5 0 , 3 r  I  5 0 . 6 2

s o . o o  I

5 0 - ? 0  |
. " " , 1^ " ' l
50.77 ) 50.14

so. ts I
I

5 0 . ? 9  J

5 1 . 1 0  5 r , l o

5 1 . 8 8  s r . 8 8

5 2 . t 1  5 2 . 0 2

54.4? 54.46

5 5 . 0 9  5 5 . 1 0

5 5 . 6 5  5 5 . 6 6

s 5 . 9 0  5 5 . 9 0

5 6 . 0 4  5 6 . 0 4

5 6 . ? 8  I
I  ' o . , d
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5 7 . 6  1  5 7 . 4 2

5 ? . 9 3  5 7 . 9 4

s 8 . 6 i  )
)  c o . o d

5 8 . 6 9  !

60,00 60 00
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,  o u . o o

6 0 . ? r  I
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62.45 62 46
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64.43 64.42
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70.48 70.44
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7  r . L 4  I
)  

.  t . " "

?  1 . 6 9 1

1 2 . 4 1  7 2 . 4 0
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7 3 . 8 5  7 3 . 8 6

74-24 14.22

? 4 . 5 9  ? 4 . 5 8

2 . O 7  4

2 . O 7  3

2 . 0 6 5  3 1 1  3  3
2 . 0 5 0  o 6 t  3 1  4
z . o 4 a  0 6 r  q l

2.077 422 r 4

2 - O O O  4 2 2  1 0  5

1 . 9 8 0  2 2 2  8  5
1 . 9 7 0  2 2 2  ?  5

r , 9 6 4  3 3 3  3  4

1 . 9 4 ?  3 3 3  2  2

1 . 9 3 4  3 5 1  2  0

1 . 9 2 8  4 0 0  t 2  7

1 . 9 1 4  4 0 3  7  5
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r . 2 9 5  4 8 2  3  2
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5

5

58

I 1

7

3 6

3 ?

l 2

I

I

7

4 7
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5

5
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2
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Tanro 5. Cncur,eron Powonn Dlre lon Alulanrl,-CuKa.

2 e ( h  k r  ) 20(PK) ze(hkr l  2e(PK) h  k rh k , (PK) t ( INT)  I (PK)

1 3 . 3 8  1 3 . 3 8

] 3 . 6 4  I
l  r o . o o

1 3 . 6 6  I
1 5 . 1 0  1 5 . 1 0

1 9 . 3 5  1 9 . 3 6
2 1 . 0 6  2 1 . 0 6

22.53 22.54

23.12 23.12

2 3 . 5 9  2 3 . 6 0

24-62 24.64

2 5 . 1 8  2 5 . 1 8

25.64 25.64

26.94 26.94
2 7 . 1 1  2 7 . t O

zz.4a I
I  . t . r .

27 -52 |

2 9 . 8 6  2 9 . 8 6

30.4? 30.48

3 0 ' 8 1  I  3 0 . 8 2
ro.a: i
32.15

32.32 32.32

34.46 34.46

34'77 
|  34.88

3 4 . 8 8  l
3 5 . 1 2  3 5 . 1 0

35.68 35.68

36.21 36.22

37.23 37.24

37.79 3?,80

3 8 . 6 5  3 8 . 6 6

39.42 39,82
40.33 )

)  +u .Jo
40.40  I

ao'eo i 4L.o2
+r .o r  I
4 r .7  5 l

l  + r , , o
4 1 . 8 0  '

42-54 42.54

4 2 . 7 7  4 2 . 7 4

42.44 42.44

4 3 . 5 ?

43-70 43 .70

43-44 43 .84

44. t3  44 .14

45.20 45.20

45 99  46 .00

46.42 46.42

47.25  47 .26

47.36  47 .36

47.55  41 .54

4C.20 I
I  

_ - ' - -

4 8 . s 3  )

49 .03  49 .04

49.42 49.42

4 9 . 5 6  4 9 . 5 6

49.70  49 .68

4 9 . 9 9  4 9 . 9 8

5o '4s l  50 .64
5 0 . 6 3 1

5 0 . ? 3  I

5 0 . ? 6  I

5 l ' 5 e l  
b 1 . 6 0

5 1 . 6  I  I

52 .40  52 .40

5 3 . 1 9  5 3 . 1 8

54.06  54 .08

6 . 6 1 3  r 1 0  5
6.485 O2O 4 I

I
6-477 001 2 t
5 . 8 6 3  1 1 1  7

4.583 o?t 2

4.215 201 59
3 . 9 4 3  1 1 1  1 8

3.844 200 5

3 . ? 6 8  1 3 0  1 2

3 . 6 1 2  1 3 1  1 5
3 . 5 3 4  2 z r  r o

3.47 |  112 52
3.307 220 r00

3.286 202 60

3.243 o4o 30 )
I

3.239 002 ?8 l
2 . 9 9 0  1 3 1  5 7

2.932 222 8
2 . 8 9 9  0 4 1  2 5  I

t
2.497 O22 r0 I
2 . 1 8 2  3 r 1  1
2.768 132 22
2.600 3r2 18
2,51A 221 al

t
2.570 24r 3? I
2 . 5 5 3  1 t 2  8
2 . 5 7 4  3 1 0  8

2.478 240 3
2 . 4 t 3  1 5 1  I
2 . 3 1 8  3 3 1  1 2

2 . 3 2 8  l r 3  7
2.262 332 3
2.234 223 r I
2.231 132 1 I
2.204 330 1 I
2 . 1 9 8  1 5 1  5  I
2,L62 060 25 lt
2 . 1 s 9  0 0 3  1  I
2.123 24r 11

z . ! 7 2  4 0 1  3

z.tol 402 5
z  0 ? 6  i 3 3  I
2.0?0 202 2

2 . 0 6 3  3 1 1  3
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2.OO4 422 t4

t . 9 7 2  2 2 2  t 2

1 . 9 5 4  3 3 3  3

1.922 400 l l

1 . 9 1 8  3 5 1  3

1 . 9 1 1  4 0 3  6
1.884 260 3 |

I
1 . 8 8 2  3 3 1  z  I

1 , 8 5 6  1 1 3  7

1.843 420 Z

1 . 8 3 8  1 5 2  2

1 . 8 3 3  4 2 3  I

1 . 8 2 3  3 5 0  4

1 . 8 0 6  2 6 2  5

1.801 204 23

1,?98 062 r0 I
I

l -797 043 lO !

r .r1o 44r i  I
r ,767 442 s {
7.745 242 4

1 . 7 2 1  1 3 3  2

1 . 6 9 5  5 1 2  2

s4,80 54.80

55.74 55-74

5 6 . 3 s  I
56.50 t
5 6 ' 6 4 1  s 6 , 6 4
5 6 . ? 3  I
5 ? . 8 3  5 ? . 8 4

58.12 54.72

59.23 59.24

60.43 60.44

60.56 60.58

6 1 . 3 0  6 1 . 3 0
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62.84 62.44

6 3 , ? 4  6 3 . 7 4
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|  64,24

64.24 |
64.73 64.74

64.86 64.88
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65.32 65.32

6 5 . 4 9  6 5 . 4 8

6 5 . 8 8  6 5 . 8 8

6 6 . 5 2  6 6 . 5 2

67.07 67.06

6 7 . 6 3 1

6 7 . 6 4 1  6 7 . 6 4

67.65 |
68.81 68.82

6 9 . ? 5  6 9 . ? 6

7 0 . 2 9  ? 0 , 3 0

7 0 . 9 6  ? 0 , 9 6

? 1 . ? 1  1 7 . 1 2

72.02 11.92

72.16 12.16

12.43 72.44

1 2 . 5 4  7 2 . 5 4

?2'86 I  72.so
?2.90 |
? 3 . 6 6  ? 3 . 6 6

? 3 . 9 0  i  ? 3 . 8 8
z r . g :  I
74.24 74.24

? 4 . 8 4  I
I  , q . 6 o

7 4-921

75.521

7 5 . 5 6  |
? 9 . 3 5  ? 9 . 3 6

80.20 40.22

a2.12 a2.r2

8 3 . ? 3  8 3 . ? 4

84'27 | 84.b0
a+.+s I

8 6 , 5 2  8 6 . 5 2

87.73 87.72

8 8 . 6 1  8 8 . 6 4

a9.47 85.44

90.46 90.46

93.01 93.02

9 3 . 2 6  9 3 . 2 8

94.0? I
i  

J : i I :

94.20  t

1 0 9 . 4 3  1 0 9 . 4 6

1t3-21

1 1 4 . 9 9  1 1 5 . 0 2

1 1 7 , 6 8  1 1 ? . 6 6

1 1 8 . 4 2  1 1 8 . 0 6

i . 6 ? 4  3 5 3  6

1 . 6 4 8  1 7 2  4

r . 6 3 1  3 3 4  I  i
r . 6 2 z  3 5 r  z  I
r . 6 2 4  5 1 3  1  I
1 . 6 2 1  0 8 0  2  |
1,s93 424 6

1 . 5 7 1  0 2 4  6

r . 5 5 9  2 2 3  I

r . 5 3 r  5 3 3  8

1.528 063 2

1 , 5 1 1  4 6 1  I

1 . 4 9 4  z a g  2 2

1 . 4 ? 8  5 1 4  4

r . 4 5 9  \ 7 3  3

1 . 4 5 1  1 r 4  4  I
1.449 s3o s I
1.439 243 I

1 . 4 3 6  4 6 0  2

1.432 463 2

7.427 552 2

7.424 602 7

1 . 4 1 6  r 9 0  2

1.404 402 7
1.394 405 3

r . 3 8 4  5 5 3  2  |
r .384 264 n 

I
1 . 3 8 4  1 3 4  2  |

1.363 425 2

r.34? 62t 2

1 . 3 3 8  l g z  6

!.327 604 z

1 . 3 1 5  1 3 5  6

1.310 245 2

1 . 3 0 8  s r 5  2

1.304 531 2

1.302 204 3

r , 2 9 ?  O r m  2 l

1 . 2 9 6  0 8 3  2 \

1 . 2 8 5  4 4 2  l r

l . ? 8 1  6 0 0  2 l

1.281 445 3 l
r . 2 7 6  2 A Z  1  I

1 . s 6 8  6 4 1  3  I
r . 2 6 6  1 s z  z \

r . z s 8  s 3 b  3  )
- l

1.257 355 4 )
1.206 ^o2 2

1 . 1 9 6  3 1 6  3

1 . 1 ? 3  1 3 3  2

1.154 444 4

r . 1 4 8  5 1 6  z  II
l - 1 4 6  0 8 4  5  '

t . r24 443 3

t.712 t94 2
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1 , 0 9 4  ? 1 0  2

1 . 0 8 5  1 5 5  3

1 . 0 6 2  6 8 3  2

r . 0 6 0  6 6 5  2

1 . 0 s 3  - M  2  |
r . o 5 l  5 9 0  z l

0.944 55? 2

0 . 9 2 3  3 9 6  2

0 . 9 1 3  i g a  2

0.900 596 2

0 . 8 9 ?  ! B  2

6
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8

3

t 9
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5 l

8

3 l

0
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I
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3
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l o
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3

3

3
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I
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5
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Tmr,r 6. C,tr,cur,ernn Pomnn Dere ron Onrnocr,asn-CuKa

20(h k 1t h k , 2 0 ( h  k ,  ) h k r (INT) (PK)

1 3 , 3 6  1 3  3 8
1 3 , 6 2  I
rs.os I
1 5 . 1 0  1 5  1 2

1 9 . 3 5  1 9  3 6

2 I . 0 5  2 1  0 6
2 2 . 5 4  2 2 . 5 4

2 3 . 1 0  2 3 - 1 2

2 3 . 5 5  2 3 . 5 6

24 60 24.60

2 5 . 1 5  2 5 . 1 5
2 5 . 6 9  2 5 . 6 9
2 6  9 1  2 6 . 9 1

2 7 . 1 4  Z ?  - t 4

27.43 I
2 7 , 5 8 \

29.84 29.84

3 0 . 4 8  3 0 , 4 8

30-77 30.78

3 0 . 8 ?  3 0 . 8 4

32.12

32.33 32.34

34.46 34 46

34'77 | 34-s4
: a . a :  I
3 5 . r ?  3 5 . 1 6

3 5 . 6 5  3 5 . 6 6

3 6 . 1 6  3 6 . 1 6
3 7 . ! 7  3 ? . 1 8

37.74 37.74

3 8 . 7 3  3 8 . ? 4
3 3 . 8 0  3 9 . 8 0

4 0 . 3 9 1
) 4u.{u

40.42 |
40.85 )

I  { v . u o

4 0 . 9 8  I
4 r . 6 6  4 L 6 6

4  r . 8 9

42.51 42.52

42.73 42.72
42.45 42.84

43.62

43'74 .  43.s4
4 3 . 8 3  !
44.05 44.06

45.17 45.18

46.02 46.02

46.44 46.44

47,2r I
I  r t . z .

47 .29' j

4 ? . 5 6  4 ? . 5 6

4 8 , r ?  4 8 . 1 8

48.30 48.30

49.12 49.12

49.37

49.54 49.52

49.71 49.70

49.91 49.92

50.43 50,46

5 0 . 6 9  |
50.74 I  50.?6

ro.uo I
51.52 51.54

5 1 . 6 3  5 1 , 6 4

52.40 52.40
5 3 . 2 5  5 3 , 2 6

6 . 6 2 1  l t o  5
6 . 4 9 8  0 2 0  5  )!
6 . 4 6 4  0 0 1  2 \

5 . 8 6 1  1 1 1  6
4 . 5 8 3  0 2 1  2

4.2t7 2or 57

3 . 9 4 1  1 1 1  t 7

3 847 200 5

3 , 7 1 5  I 3 0  7 4

3 , 6 1 6  r  3 1  l 5

3 . 5 3 ?  2 2 t  1 0

3.465 112 52
3 . 3 1 0  2 2 0  1 0 0

3 . 2 8 3  Z o 2  5 9
3.249 040 29

3 232 002 78
2 . 9 9 1  r 3 1  5 9
2 . 9 3 0  2 2 2  7
2  9 0 3  0 4 t  2 5

2.894 022 11
2  7 8 4  5 r 1  1

2 767 732 22

2.600 3r2 18

2.57a 22r 4 I
2 . 5 7 4  , 4 1  J 7  |
2.550 L72 I
2  5 1 6  3 1 0  8
2.442 240 4
2 . 4 \ 1  I 5 r  9
2 . 3 8 1  5 3 r  t 2
2 . 3 2 3  i 1 3  7
2.263 332 4

2 . 2 3 1  2 n  1  I
2-2Jo tz2 r I

2.201 330 1 I
I

2.2Ot 151 4 I
2 . 1 6 6  0 6 0  2 5
2 . 1 5 5  0 0 3  I
2 . 1 2 5  2 4 t  1 1
2  t 1 4  4 0 1  4
2 . 1 0 8  V o 2  5
2 , 0 1 3  1 3 3  l

2 . 0 6 8  2 o 2  2  I
2 , 0 6 4  3 1 1  :  I
2.054 061 5

2 . 0 0 6  4 2 2  1 3
1 . 9 ? 0  2 2 2  7 2

1 , 9 5 4  3 3 3  3
1 . 9 2 s  4 o o  r r  I

_ l
1 . 9 2 0  3 5 1  3  I
1 . 9 1 0  4 0 3  6

1,88? 260 2
r . 8 8 3  3 3 1  2

1 . 8 5 3  l l 3  1
1.844 420 2

1 . 8 3 8  1 5 2  2
r.833 423 I
1 . 8 2 6  3 5 0  3

1,808 262 4
1.?99 062 I  I
1.?98 2o4 zzl
1 . ? 9 6  0 4 3  t O  I
7.772 4a1 z
l .?69 442 3
r . 7 4 5  2 4 2  4

1 . ? 1 9  r 3 3  2

6

7

7

3

6 l

1 8

6

1 5

l t

5 1

1 0 0

67

0

a 2

5 3

8

2 5

2 4

0

2 0

3 4

I

8

3

1

1 0
6

3

I

4

1 9

0

I

6

6

0

5

10

9

3

l 0

5

2

3

6

0

2

3

5

6

5

3

I

54.02 b4.oz 1.696 Et2 2 2

b 4 . 7 a  5 4 . ? B  1 . 6 ? 4  5 b 3  6  4
5 5 . 6 ?  5 5  6 8  1 . 6 5 0  i z z  4  3
b 6 , 4 2 1  r . 6 2 9  3 3 4  r  )
5 6 . 4 4  |  1 , 6 2 9  3 s l  z  I
5 6 , 6 r  

I  s 6 . 6 0  1 , 6 2 s  o 8 o  ,  |  ,
s 6 . 6 2 1  1 . 6 2 4  5 1 3  I  I
5 ? . 8 9  5 ? , 9 0  1 , 5 9 2  4 2 4  6  4
58,84 58 84 1.568 024 6 5
s 9  3 0  5 9 . 3 0  1 . 5 5 ?  2 2 3  2  2
6 0 . 4 0  6 0 . 4 0  1 . 5 3 1  5 3 3  8  6
6 0 . 5 6  6 0 . s 6  1 . 5 2 8  0 6 3  2  5
6 1 . 2 1  6 r . 2 0  r . 5 1 3  a 6 r  8  b
6 1 . 9 5  6 r . 9 6  7 . 4 9 7  2 A O  2 2  t 3
62.a7 62.88 1.471 514 J 3
6 3 . ? 1  6 3  7 2  1 . 4 5 9  i ? 3  3  2
o r . r z i  t . 4 5 0  5 3 0  3 t  .
6 4 . 2 3 t  1 . 4 4 9  1 1 4  4 !
6 a . ? 6  I  6 4 . 2 s  1 . 4 3 8  4 6 0  z  |  1
e + . z z  I  r . 4 3 8  2 4 3  g  f
65.05 64.94 1.433 463 2 b
65.23 65,24 1.429 552 2 4
65.42 65,42 t .42, 602 7 6
6 5 . ? 4  6 5 . 6 0  1 . 4 1 9  1 9 0  2  3
66.53 66 s4 1,404 402 7 4
6 ? , 1 8  6 ? . 1 8  1 . i 9 2  a o s  2  2
6 ? . 5 ?  I  1 . 3 8 5  5 s 3  2  |
u r . u t  |  6 ? . 6 8  r . 3 8 3  2 6 4  r  I  4
a z . z s l  r . 3 8 2  1 3 4  z  I
6 8 . 9 2  6 8 . 9 2  1 . 3 6 1  4 z s  2  z
69.62 69.69 1 348 621 3 z
z o . r 8  z o . r 8  1 . 3 4 0  i 9 2  6  4
2 0 . 9 6  ? 0 . 9 6  t . 3 2 7  6 0 4  J  z
? 1 . 8 6  ? 1 . 8 6  1 . 3 1 3  i 3 s  6  4
1 2 . t 4 1  1 . 3 0 8  2 4 s  2 l  

"
7 2 . 2 4 1  1 . 3 0 ?  5 1 5  2 \
72.34 72.36 1.304 53r 2 3
? 2 . 6 6  

|  7 2 . 6 6  l , s o o  2 o 4  t  
l  ,

1 2 . 1 0 1  t . 3 0 0  o l o 0  2 t
72.46 72.Aa L291 083 2 3
? 3 . 5 3  ? 3 . 5 4  r . 2 8 7  4 B z  l o  ?
73.84 73.74 1.2A2 600 2 5
z 4 . o z l  l . z 8 o  4 4 s  B l  ,
z + . r s  I  r . 2 7 7  2 a z  r o i
2 4 , 7 4 1  1 . 2 6 9  6 4 1  S l  .' )  

J

7 4 . 7 4 t  1 . 2 6 8  3 9 2  2 l
? 5 . 6 0 1  7 s . 6 2  r . 2 s 7  5 3 s  3  |  I
? b . 6 5 1  1 . 2 s 6  3 s 5  n  I
79.20 79.22 t .z ia zte 2 2
8 0 . 4 0  a o . 4 z  1 . 1 9 3  5 1 6  3  3
82.04 az.o4 1.114 1s3 2 |
8 3 . 6 8  8 3 . 6 8  l . r s 5  4 8 4  4  2
8 4 . 4 2 1  8 4 . 4 s  1 . 1 4 6  5 1 6  , l  ,
8 4 . 4 9 )  1 . 1 4 6  0 8 4  4 l

86.55 86.56 \ . t24 443 3 I
a 7 . 7 o  a 7 . 7 o  t . t t 2  i 9 4  2  |
8 8 . 5 1  8 8 . s 2  r , 1 0 4  i s 3  3  z

8 9 . 3 8  8 9 . 3 6  1 . 0 9 5  ? 1 0  2  1
9 0 . 5 9  9 0 . 6 0  1 . 0 8 4  1 5 5  3  I
9 2 . 8 8  9 2 . 9 0  1 , 0 6 3  6 8 3  2  l
9 3 . 2 s  9 3 . 2 4  r . 0 6 0  6 6 s  z  t
9 4 . 0 0  I  r , 0 5 3  Z r o i  2  I

I  r : . v v  I  z

9 4 . 0 2  )  1 . 0 5 3  5 1 0  2  t
1 0 9 . 6 3  1 0 9 . 6 2  o . g 4 z  a i ?  z  l
1 1 4 . 8 2  r r 4 , 8 o  0 . 9 1 4  1 9 4  z  r
r l z . i o  r 1 ? . ? g  o . 9 o o  5 9 6  2  |



CALCULATED POII/DER PATTERNS OF FELDSPARS

TeBr-n 7. Car.curn:rBn Pownnn Derl lon Hrcr SexrlrNn-CuKa.

t71

2 6 ( b L r )  2 e { P K ) d h  k ,  I ( I \T )  (P l i ) 2 0 ( l r  k  ? )  2 r ( P K ) d  h  k ,  I G N T )

r  3 . 3 5

I  3 . 5 8

1 5 . 1 1

r t . 3 5

2 1 . 0  5

2 2 . 5 6

2 3 , 0 C

2  3 . 5 0

2  4 . 5 6

2 5 . t 3

25.7 4

2  6 , 8 8

2 7  t B

2 7 . 3 5

29.82

3 0 . 5 0

30. i  2

3 0 . 0 2

3 2 .  r 0

32 i3+

34.41

3 4 . ? 6  l

3 s . 6  3

3 6 . 0 9

3 ? . 0 9

3 7 . 7 0

3 8 . 8 2

3 9 . 7 8

ao.aa I
+o-ae I

a 0 . 8 1  |
a o . s r  I

4 1 . 5 5

4 1 . 9 9

42.47

4 2 . i  O

42.85

4 3 . 6 8

4 3 . ? 8 1'
4 3 . 8 3  )
4 3 . 9  6

4 5 . 1  6

4 6 . 0 5

46.47

4 7 , r 9 1

4 1  . 2 0  \
4 7 . 6 0

4 8 . 0 6

48.24

49.20
4 9 . 3  3

49.52

49.7 4l
q s , g t  I

5 0 . 3 6

1 3 . 3 6

1 3 . 5 8

1 5 . r 2

1 9 . 3  6

2 r . 0 6

2 2 . 5 6

2  3 . 1 0

2  3 . 5 0

24.58

2  5 . 1 4

25. i  4

2 6 . 8 8

2 ? . t 8

2 7  , 3 5

27.64

29.42

3 0 . 5 2

30.7 2

3 0 . c 0

32.34

34.48

3 4 , ? 8

35.22

3  5 . 6 4

3  6 . 1 0

3 7 . 1 0

3 ? . ? O

3 8 .  S 2

3 9 . ? 8

4 0 . 4 6

4 0 . 9 0

4 1 . 5 6

42.44

4 2 . 7 0

42.84

4 3 . 8 4

4  3 . 9 4

4  5 . 1 6

4 6 . 0 6

4 6 . 4 8

47.20

47 .60

4 8 . 0 6

44.28

49.22
49.32

4 9 . 8 4

s 0 . 3 6

6 6 2 8  1 r 0  5

6 . 5 1 5  0 2 0  6

6 . 4 4 9  0 0 1  I

5 . 8 5 7  1 r 1  6

4  5 8 3  0 2 1  2

4 . 2 t 1  2 0 1  5 7

3 . 9 3 9  r 1 I  1 ?

3 . 8 4 C  2 0 0  5

3 . ? B 3  r 3 0  ? 6

3 . 6  2 l  r  3 1  l 5

3 . 5 4 0  2 2 1  I  r

3 . 4 5 8  1  t 2  { 9

3 , 3 1 4  2 2 0  1 0 0

3 . 2 1 4  2 0 2  5 9

3  2 5 8  0 4 0  2 8

3-225 002 77

2 . C C 4  I  3 1  5 7

2 . 9 2 8  2 2 2  7

2 , 9 0 8  0 4 1  2 4

2 , 8 9 0  0 2 2  1 1

2 . 7 8 6  3 I l  I

2 . 7 6 6  r 3 2  2 3

2 . 5 9 9  3 1 2  1 6

2 . 5 7 a  2 2 r  4 l
. I

2 . 5 7 8  2 4 1  3 5 )

2 . 5 4 6  1 7 2  8

2 . 5 1 8  3 1 0  I

2.497 240 3

2 . 4 2 2  1 5 1  8

2 . 3 8 4  3 3 1  1 2

2 . 3 t 4  r 1 3  7

2 . 2 6 4  3 3 2  4 ,

2.228 t32 I  i
I

2.224 223 r t

2.209 330 2 It
2 . 2 0 4  1 5 1  3  I
2 . 7 7 2  0 6 0  2 5

2 . 1 5 0  0 0 3  I

2 . 1 2 7  2 4 t  I  I

2 . 1  1 6  4 0 r  4

2 , l o s  4 o z  5

2 . 0 7 0  1 3 3  I

2 . 0 6 6  2 o 2  2 l)
2 . D 6 4  3 1 1  3 l

2  0 5 8  0 6 1  5

2 . 0 0 6  4 2 2  1 3

r . 9 6 9  2 2 2  1 1

1 . 9 5 2  5 3 3  3

t . 9 2 4  4 0 0  r 0  )
- !

1 . 9 2 4  3 5 1  3 l

1 , 9 0 9  a o 3  6

r . 8 9 1  2 6 0  2

1 . 8 8 3  3 3 1  2

1 . 8 5 0  1 1 3  1
1,846 420 2

1 , 8 3 9  l s 2  2

1 . 8 3 2  1 %  r  l

r . 9 2 8  3 s o  s  I

1 . 8 1 0  2 6 2  4

5 0 . 0 3  5 0 . 0 4

5 0 . 8 5  I
5 0 . 8 ?  I
5 1 . 4 6  5 r . 4 6

5 1 . 5 !  5 1 . 5 8

52 40 52.10

5 3 . 3 1  5 3 . 3 0

5 4 . 0 0  5 4 . 0 0

5 4 . 7 7  5 4 . 7 9

5 5  5 3  5 5 . 5 8

5 6 . 3 8  |
5 6 . 4 s  I  s 6 . 4 0

5 6 . 5 1  |

5 ? . 9 7  5 7 . ! 8

5 B . 9 6  5 8 . 9 6

5 9 , 3 ?  5 9 . 3 6

6 0 . 4 0  6 0 . 4 0

6 0 . 5 5  6 0 . 5 6

6 1 . 1 0  6 1 , I  O

6 1 . 8 0  6 r . 8 0

62.94 62.94

6 3 . 6 7  6 3 . 6 4

64.12 54.12

6 4 . 3 6  6 4 . 3 6

6 4 . 6 6  l
I  o r . o z

6 4 . 8 r  I
6 5 . 0 0  6 4 . 9 9

6 5 . 1 6  6 5 . 1 6

6 5 . 3 9  6 5 . 4 0

6 6 . 5 5  6 6 . 5 6

6 ? . 3 3  6 7 . 3 4

6 7 . 5 3  6 ? . 5 4

67.10 67.70

6 9 . 0 6  6 9 . 0 6

6 9 . 6 1  6 9 . 6 2

70.02 70.02

7 1 . 0 1  7 1 . 0 2

1 2 . 0 3  7 2 . 0 4

' " ' "  
|  7 2 . s O

72-35 t

1 2 . 1 9  7 2 - 7 8

? 3 . 3 9  7 3 . 4 0

? 3 . ? 9  7 3 . 7 8

? 4 . 0 6  I  ? 4 . 0 6
z  t . t z l

7 4 . 6 2  7 4 . 6 4

74.66 74.64

? 5 . ? 0  |
I  '  " . ' '

? 5 , ? 5 )

7 9 . 0 1  ? 9 . 0 0

8 0 . 6 3  8 0 . 6 0

8 2 . 0 0  8 2 . 0 0

a3.62 83.62
84.48 84.48

8 6 . 5 8  8 6 . 5 8

88.44 98.42

9 0 . 7 3  9 0 . ? 6

93.28 93.24

1 . 8 0 1  0 6 2  8

1 . ? 9 4  0 4 3  9 l

r . ? c 3  , o q  z t l

1 . 7 7 4  4 { t  6

1 . 7 ? 0  4 1 2  2

1 . ? 4 5  2 4 2  4

1 . 7 1 ?  r 3 3  I

r . 6 ! ?  5 t 2  2

1 . 6 7 5  3 5 3  5

1 . 6 5 2  r 7 2  3

1 . 6 3 1  3 5 1  ? l

1 . 6 2 9  0 8 0  2  
I

1 . 6 2 ?  3 3 {  r  I

1 . 5 9 0  4 2 4  5

1 . 5 6 5  0 2 4  6

1 . 5 5 5  2 2 3  I

1 . 5 3 1  5 3 3  7

1 . 5 2 8  0 6 3  2

1 . 5 1 5  4 6 1  1

r . 5 0 0  2 8 0  1 9

1 . 4 ? 5  5 1 4  3

1 . 4 6 0  1 7 3  3

1 . 4 5 1  5 3 0  3

7 . 4 4 6  I  1 4  3

1 - 4 4 0  4 6 0  2 l
I

1 . 4 3 7  2 4 3  ? l

1 . 4 3 4  4 6 3  2

1 . 4 3 0  5 5 2  2

1.426 602 6

1 . 4 2 3  1 9 0  2

1.404 402 6

r , s 8 g  4 0 5  2

r . 3 8 6  5 5 3  2

1 . 3 8 3  2 6 4  3

1.ss9 428 2

1.349 
-62t 

2

I . 3 4 3  \ 9 2  5

1 . 3 2 6  6 0 4  2

l . 3 r o  1 3 5  4

1.306 24s z I
I

1 . 3 0 5  5 3 1  2  t

1.298 204 2

1,289 442 8

1 . 2 8 3  6 0 0  2

r.27e 282 I  I
t . z l a  4 4 s  z l

t .2z r  ?t92 2

r . 2 7 0  6 4 1  2

1 . 2 b s  5 3 s  2  |
r . 2 5 s  3 5 5  z  I

l .ztr  ^oz 2

1 . 1 9 1  3 1 6  2

1 . 1 7 4  ? 3 3  2

1 , 1 5 5  4 4 4  3
1 . 1 4 6  0 8 4  3

1 . 1 2 3  4 4 3  3

r . r o 4  7 5 3  2

1 . 0 8 2  1 5 5  2

r , 0 5 9  6 6 5  2

{i

0

7

2

6 2

t 8

7

7 C

1 5

1 2

4 9

1 0 0

6 6

4 l

7 1

5 3

I

2 3

l 4

0

2 l

I 5

8

7

3

7

l o

6

3

2

8

22

5

5

3

I

2

4

2

4

2 0

0

I

6

7

0

5

4

1

2

5

4

5

I 2

2

2

3

3

6

5

3

5

4

3

2

3

3

I

2

3

1

3

4

6

1 0

8

3

t 0

5

2

2

5
5

0

4

4



Tesr-n 8. Celculernn Poworn Dlr,r lon Cnr,srex-CuKa.

2 e ( h k r ) 2 0 ( P K ) hK,  I ( INT)  I (PK) 2 0 ( h k r )  2 o ( P K ) I ( INT)  (PK)

13.21  13 .24
r  3 .s6  )

,  r r . r d
I  3 . 5 7  l
1 5 . 1 0  1 5 . 1 0

79.24 19.24

2 2 . 2 2  2 2 . 2 2

22.17 22.78

23.40 23.40

24.53 24.54

25.04 25.04

25.64 25.64

2 6 . 5 9  2 6 . 6 0

2 7 . 7 5  2 7 . 1 6

2 7 . 3 4  2 7 . 3 4

3 0 . 6 3  I
l  r u . o {

3 0 , 6 4  I

32.24 32.26

34'26 I  34.40
3 a . 3 s  I
3 4 . 6 8  I

)  o a .  r u

3 4 . 7 1  !

3 5 . 1 4  3 5 . 1 4

3 5 . 8 5  3 5 . 8 6

36.21 36.28

3 ? . 0 5  3 ? . 0 6

37.47 27.48

3 8 . 5 8  3 8 . 5 8

3 9 . 6 9  3 9 . ? 0

39.98 39.98

t o . : o  I
l  + u . r D

4 0 . 3 6  I

4 0 , 6 8  4 0 . 6 8

4 r . 5 0  4 1 . 5 0

47.A2 41.a2

42.03 42.02

42,24 42.24

42.64 42.66

42.76 42.76
q r . o s  I

I  T J . I U

4 3 . 1 0  t

43.45 43.46

a 3 . s 6  |
I  a r . o o

4 3 . 8 9  I

44.60 44.60

44.95 44.96

45.34 45.34

46.42 I
'  r o , J U

4 6 . 5 0  l
4 6 , 9 3  i

)  + o . u {
4 6 . 9 9  I
- '  ' - '  

I  4 ? . 6 0
4 ? . 5 9  )

48.51 4a.52

4 8 , 8 6  4 8 . 8 6

4 9 . 1 0  4 9 , 1 0

49.43 49.44

s 0 , 3 0  |
5 0 . 4 1  

I  
5 0 . 4 4

50-43 |

50.64 50.64

5 1 . 0 7  5 t . 0 8

5 2 . 0 9  5 2 . 1 0

6 . 6 9 8  1 1 0  1

6 . 5 2 3  0 2 0  4 4 1

6 . 5 1 ?  0 0 2  2 2 1

5 . 8 6 4  i t z  2 0

4 . 6 1 0  0 2 2  3 4

3 . 9 9 7  1 r 2  6

3 . 9 0 2  2 0 0  2 3

3 . ? 9 9  1 3 0  3 4

3 . 6 2 5  1 3 2  2 4

3 . 5 5 3  2 2 2  4 2

3 . 4 1 2  1 1 4  ? 6

3.349 220 100

3 . 2 8 2  i o a  3 4

3 . 2 5 9  0 0 4  2 8

3 . 0 2 !  r 3 2  5 9

2.917 o42 291
I

2.915 024 3 I
2 . 7 7 4  1 3 4  4 2

2 . 6 r s  2 2 2  6  I
2 . 6 0 6  3 r 4  2 z l

2.ssq 242 43 |
2 . s a z  n 4  n t

2 . 5 5 1  3 1 0  1 2

2.502 240 3

2 . 4 7 4  1 5 0  1

2.425 152 72

2 . s 9 8  3 3 2  6

2 . 3 3 2  1  1 6  1 4

2 . 2 6 9  3 3 4  t 2

2 . 2 5 3  r 3 4  l 0

2.233 226 4 i
2 . 2 3 s  3 3 0  n l

2.216 752 15

2 . 1 7 4  0 6 0  2 t

2 . 1 5 8  3 1 6  5

2.148 242 I

2.136 402 8

2 . 1 1 8  4 o 4  7

2 . 1 1 3  i 5 4  8

2 . 1 0 0  2 o 4  3  )
I

2 , 0 9 7  3 1 2  t 2 l

2 . 0 8 1  i g 6  6

2,062 062 8 I
I

2 . 0 6 1  0 2 6  4  l
2,030 422 6

2 . 0 1 5  4 2 4  t s

1 . 9 9 9  2 2 4  I

1 . 9 5 s  3 3 6  I  )t
1 . 9 5 1  4 0 0  9  |
r . 9 3 4  2 6 2  6  I)
1 . 9 3 2  3 5 2  2 \

1 . 9 1 2  a o 6  3  )

r . 9 0 9  3 2 2  9 t
r . 8 ? 5  1 1 6  7
r . 8 6 2  5 5 4  6
1 . 8 5 4  1 5 4  8
r . 4 4 2  3 5 0  4
r , 8 r 3  2 6 4  4
1 . 8 0 s  0 6 4  3  I
1 , 8 0 8  0 4 6  r r  I
l . 8 o r  , 0 8  l B
r . ? 8 7  4 4 2  1 2

l . ? 5 4  1 5 6  2

5 2 . 6 8  5 2 . 6 8

5 3 . 6 2  5 3 . 6 4

54.08 54.08

5 4  7 0  5 4 . ? 0

55.47 55.48

5 5 . ? 5  5 5 . 7 4

s 6 . 3 8  |
l  r o . { u

5 6 - 3 9  |

5 ? . 8 s  I  s ? . e o
5 ? . 9 3  I
5 8 . 3 2  5 8 . 3 4

5 8 . 4 3  5 8 . 4 4

5 9 . 6 0  5 9 . 6 0

60' 16 
I  60.20

6 0 . 2 0  !

6 0 . 6 2  |
6 0 . 7 3  I  6 0 , 7 4

6 0 . 8 3  |
6 1 . 5 9  6 1 . 5 8

62.83 62.A4

63.24 63.24

6 3 , 4 4  l
)  o r . r {

6  3 , 4 4  |
6 3 . 9 1  6 3 . 9 2

64.0? 64,06

64.82 64.82

6 5 . 3 2  6 5 . 3 2

6 6 . 7 1  6 6 . 7 2

6 ? . 3 3  6 7 . 3 6

67.47 6?.48

6 7 . 7 4  6 ? . 6 6

68.77 68,78

6 8 . 9 2  6 8 . 9 4

6 9 . 8 9  6 9 . 9 0

? L l 6  7 1 . 1 6

7  7 . 4 t  7  1 . 4 0

1 1 . 5 1  ? 1 . 5 8

? 1 . 8 8  7 1 . 8 8

7  2 . 3 8  I
7  2 . 5 2 t

? 3 . 1 8  7 3 . 1 8

73.47 73.44

? 3 . 8 3  ? 3 . 8 4

7 3 , S 8  7 4 . O O

7 4.49 1 4.4A

7 7 . 4 0  7 7 . A 0

7 9 . 1 7  ? 9 . 1 8

? 9 . 9 5  |
8 0 . 1 3  I  8 0 . 1 8

a o . 2 z t

8 1 . 4 4  8 1 . 4 6

8 3 . 5 0  8 3 . 5 0
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measured on a Norelco diffractometer. Two curves relating half-width to
20 were established from measured traces of well-crystallized Si and
0.03pm AlrOr.t A proportionality constant was found by measuring the
half-width, on experimental feldspar patterns. For computation of /pn in
the tables, we have used a value of 0.13o at 40" 20 on the assumption that
it is a good approximation of the half-width in &aerage patterns. Half-
widths at other values oI 20 were obtained by interpolation or extrapola-
tion from the two experimentally determined curves. The patterns dis-
played in Figures 1-6 are computed on the basis of the smaller half-
width (0.11' at40" 20) and are slightly better resolved especially at high
diffraction angles than those based on 0.13o.

An absolute scale factor (,4SF) is listed for each feldspar in Table 1.
It is a conversion factor by which the tabulated, relative lrnr can be
placed on an absolute scale, e.g. for use in quantitative analysis. As used
in this paper,4SF: Itf V2 Ie1nr where 11 is the actual calculated value of
the intensity which takes into account multiplicity, lFl 

'z, temperature
factors, the Lorentz-polarization correction and the portion of the ab-
sorption correction that is angularly dependent; Ino1:1rxr, ;,c is the
Iinear absorption coefficient; I/ is cell volume.

Peak height intensities are determined from the simulated traces.
Where overlap of adjacent peaks occurs, the reported peak height in-
tensity reflects the sum of all individual contributions at that 20pr<.
Both K", and Ko2 components of the intensity contribute to the simu-
lated trace. With their increased separation with increasing 20, the K"2
components overlap Ko, of other hkl, reflections and commonly produces
higher peak maxima than would otherwise be expected. Because ol the
rapid increase of the half-widths and the density of peaks in the back-
reflection region, individual peaks are rarely identifiable.

In preparing the accompanying tables,2 both integrated and peak
height intensities were normalized to a maximum of 100. Then only re-
flections whose integrated intensities met the following conditions were
inc luded:  Tables 2-4,  for  2e<45",  /1 ,p1)1.0,  for  20)45",1611)1.5 and
Ior 20) 60o, 11p1)2.0. Tables 5-8, for 20<45", /r,r.r)0.5, for 20)45",
,f5p1 ) 1.0, and for 20> 60", 1r,rr ) 1.5. Recorded 20 pr and 1p6 values, how-
ever, take all contributing reflections into account whether or not they
meet the above criteria for inclusion in these tables. The 20pr Iisted in

I The curves were based on data measured with 1o divergence and anti-scatter slits over

the whole range, and a 0.003-in receiving slit.
2 To obtain a copy of the unabridged tables, order NAPS Document 100181 froni ASIS

National Auxiliary Publications Service, c/o CCM Information Sciences, Inc., 22 West 34th

Street, New York, New York 10001; remitting $1.00 for microfiche or $3.00 for photo-

copies, payabie to ASIS-NAPS.
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I \4AXIMUM I\4ICROCLINE

CALCULAT ED
{ A U T H I G E N I C )

CALCULATEO

flGNEOUSI

f5  25  a5  45  55  65  75
29 {cuKd )

Frc. 1. Calculated and measured patterns for maximum microcline, CuK.. Blue Mtn.,
Ontar io microcl ine,  a:8578, b:12.961,  c:7.227,  q:90" 39.9 ' ,  B:115'  58.7 ' ,  , :97"
38.2'. Measured pattern and cell parameters by D. B. Stewart. F:fluorite.

EXPEFIM€NTAL

INTERMEDIATE I \4 ICROCLJNE

CALCULATEO

15 25 tu 
.r,"1?", 

55 55 75

Frc. 2. Calculated and measured patterns for intermediate microcline, CuKo. Spencer
U, a:8.578,  b:12.957,  e :7 213,  a:90" 15.1 ' ,  p:116" 1.6 ' ,7:99" 13.5 ' - (Wright  and
Stewart, 1968). Measured patterns by D. B. Stewart.
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2A (cuKc)

Fro. 3. Calculated and measured patterns for adularia, CuKo. Spencer B;
parameters given in Table 1. Measured pattern by D. B. Stewart.

rs 2s tu 
t'13"*o' 

5s 65 75

Frc.4. Calculated and measured patterns for orthoclase, CuK". Spencer C equivalent
f rom Bearpaw Mts. ,  Mont.  o:8.561,  b:12.995,  c:7.194,  p:115" 59.6 '  (Wright  and
Stewa.rt, 1968). Measured pattern by D. B. Stewart.
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29 (cuKa )

Frc. 5. Calculated and measured patterns for high sanidine, CuK". Or 1s6 synthesized
from glass,  800'C, 2 kbars,  1 week.  a:8.603,  b:13.021,  c:7.178,  p:116" 0.6 ' .  Measure-
ments and cell parameters by D. B. Stewart.

the tables is the position of the intensity maximum in the simulated trace
nearesl. to the ideal 20nr.r. The 1px listed is found by the computer from
the digital representation of the simulated trace. By starting at the ideal
20nw the computer searches for the nearest intensity maximum (Irx) bl
moving in the direction of increasing intensity. The 20p6 is the position
corresponding to that 1px. Under some conditions the position of 1px
may be more than one half-width from the initial 20ntr. When this occurs,

Frc. 6. Calculated pattern for celsian, CuK". Parameters as in Table 1.
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the hkl is considered to be unresolved, and the corresponding 1p6 is set to
0, e.g. 040 in Table 6. To emphasize that the hkl does in fact influence
1px of the nearest peak to some degree, the appropriate 29611's are
bracketed, e.g. 27.43" and 27.58' 20 inTable 6.

In most instances the l isted hhl's,i.e. those that pass the lrnr test for
inclusion, make the largest contribution to the intensity of the associated
peak. However in some instances (e.g. 2.12.3 at 118.42" 20, Table 5,
264 at67.26" 20,Table 3, and 600 at 73.84" 20 in Table 6) its contribution
may be negligible with respect to the total contribution of several over-
lapping weaker reflections. 20py;'s are located to the nearest 0.02o 20. AII
20r,rr values are based on tr:1.54050 (CuK"r).

Table 9 contains a summary of the indices associated with the fi,ve
strongest 1rr.rr and 1p6 computed for each pattern. The values of the in-
tensities are given in parentheses. The problem of overlap in complex
patterns is evident in the data of Table 9. Not only do weak reflections
superimpose to produce strong peaks, but as cell dimensions change, the
degree of overlap also changes and the patterns show distinct shifts in
relative intensities for similar peaks.

TAele 9. INnrcns .e.No INtnNsttlrs or Frvr Srnoncnsr Cer-cur-lrno Rnll-ncrroNs
(Irwr) eNn Pners (Ipr<), CuKar

2or ,02 220 130
(s1) (48) (4r) (30)

,o1 202 220 130
(s4) (s1) (4s) (32)

[zrl
1 002f
|.040J
(100)

201
(62)

(ss)

o02 201 202 220 220
(100) (76) (i3) (67) (62)

202 220 220
(72) (67) (62)

Igneous Maximum
Microcliue

Authigenic Maximun
Microcline

(zzo)
1002f
|.010J
(100)

) 1r2l
\T12J

(4? )

201
(61)

207
(61)

lzzo\ fooz\
\Zozl \o+o/ 2or 2zo
(1oo) (e6) (s8) (s3)

/o+o\
22o loo2/ 202 130
(100) (l0o) (7s) (72)
220 002 130 202
(100) (82) (7s) (67)

220 130 002 202
(100) Qe) (77) (66)

/ozo\ !2+z\
22o looz/ 1t4 ltt+/

(100) (80) (?8) (s7)

220
(67 )

1 3 1
(s 7)
202
(se)

201
(s7)

242
(43)

202 220
(73) (70)

130 201
(72) (se)
130 131

Q4) (se)

132 020
(se) (44)
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DrscussroN ol Rnsurrs

Calculated powder patterns are displayed in Figures 1-6 together with
diffractometer traces of comparable or identical K-feldspars.r The agree-
ment between the calculated and experimental patterns is best for syn-
thetic high sandine (Fig. 5); this agreement is analogous to best matches
between experimental patterns from synthetic plagioclases and their
calculated counter-parts (Borg and Smith, 1968). The purity of the ma-
terials and their fine grain size have minimized preferred orientations
and eliminated the chief sources of discrepancy. Nonetheless, there is
good agreement between all juxtaposed patterns. Preferred orientation
related to cleavage would be expected to enhance intensities of 001,
0ft0 and 0ft1 peaks and to diminish those of h00,and tolesser extent h\l
and hkA in the experimental patterns relative to the calculated; however
the effect of preferred orientation on intensity of general Zfrl planes isless
predictable. Differences in peak heights tend to follow the general pat-
tern, e.g., 201 and 201 are consistently low in all experimental traces, and
the 001-020 peak is consistently high. In Figure 4, the difference in
relative peak heights at 20-47 .3" is again related to preferred orienta-
tion. In the experimental pattern, 403 is stronger than 400 whereas the
converse is true in the calculated pattern. Other differences such as 111
andf or 111 peaks in Figures 2 and 3 (20-22.5") are not easily explained.

Peak resolution is superior in the calculated patterns and can be im-
proved by plotting on expanded scales. This is comparable in diffrac-
tometry to scanning at a slower speed and higher time constants. The
calculated traces do not take into account the common diffractometry
practice of changing to larger divergence and antiscatter slits at higher
20 values. For greater resolution in the back reflection regions, the
Debye-Scherrer technique may be more useful because of 1) the different
relationship between half-width and 20 and 2) the intensity enhancement
dne to the lower absorption effect in the back reflections than in the front
reflections.

The calculated K-feldspar patterns readily illustrate criteria whereby
the various polymorphs can be distinguished and aid indexing of ob-
served peaks prior to data reduction leading to precise cell and obliquity
parameters. There is continuous variation between adjacent K-feldspars
of Table 1, and the distinction, for example, between a low sanidine and
orthoclase can be difficult. Nonetheless, clear qualitative differences in
powder patterns of the end members permit them to be recognized at a

1 AII experimental patterns are by D. B. Stewart who used glass slide mounts, CuKo
radiation, puise-height discrimination, and the foltowing instrumental settings: 45 kV,
20 mA,2"/min TC:4 sec,0.006-in. receiving slits, and 1'divergent and anti-scatter siits.
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glance. Patterns of the triclinic K-feldspars are distinguished from the
monoclinic by splitt ing of related reflections such as 130-130 and 131
and 131. The splitt ing increases with obliquity as a result of AI/Si order.
The pattern of monoclinic high sanidine differs from those of adularia
and orthoclase by the presence of four rather than three distinct peaks
corresponding to 220, 202, 04O and 002 near 20^27". The 002 and 040
reflections in orthoclase are, in fact, separated by 0.15" (Table 10) but
they are not clearly resolved in either the experimental or calculated
patterns. Because of the effect of Al/Si ordering on cell parameters, the
spacing between these two lines is a measure of the degree of Al/Si order
in the monoclinic varieties; all other variables such as Na-content being
equal. The proposal to use c* f b* ratios to assess Al/Si order in both mono-

T,qrlr 10. Snp,ln.q,uoN op 002 lNo 040 rn MoNocr.rNrc K-l'elospans

High Sanidine Orthoclase Adularia

L20 040 -

for CuK.r

20 (peak)
26.  88
2 7  . r 8
27.3s  I
27 .64  I
0.29o

4 peaks

20 (peak)
2 6 . 9 1
2 7  . 1 4

l
27 .58 ,\

)
0 .  150

3 peaks

20 (peak)
26.94
2 7  . t O

2 7  . 5 2

0.040
3 peaks

220
202
040
o02
002

clinic and triclinic"varieties (Jones, 1966) must by necessity, be based on
calculated 002 and 040 spacings since they are commonly unresolved in
all triclinic and some monoclinic varieties.

Many other parameters, based on unit-cell size and shape have been
suggested to estimate AI/Si disorder. Separations of 130 and 130 or 131
and 131 in tricl inic varieties have proven useful in part due to the fact
that these reflections are strong, and there is little or no interference from
adjacent reflections at anv composition. In maximum microcline, 20O
overlaps 130 (Orvil le, 1967 , p. 83) but the relative intensities 7:44, to-
gether with the probable greater diminution of 200 than 130 rvith any
degree of preferred orientation, minimizes the problem. Other pairs of
hkl reflections, €.9., 280 and 280 or 222 and 222, might be proposed as
suitable criteria for the determination of Si/Al order on the basis of the
data in Tables 2-7. By virtue of their larger separation, they are more
sensitive to changes in obliquity although they are generally moderate to
weak reflections.

Wright's (1968) "three-peak" method for determining composition
and structural state in K-feldspars is based on the positions of 201, 060
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and 204. From Tables 2-7, it can be seen that 201 and 060 are, for all
practical purposes, not overlapped by other hkt's. On the other hand,

204 may be overlapped and its 29 position affected by as many as four
unresolvable and weak hto and hkl reflections (maximum microcline),
the total of whose intensity in a randomly oriented mount approaches
that of 204 (orthoclase). Clearly, it is desirable to eliminate preferred

orientation in a sample before measuring the precise positions of these
peaks. Otherwise the likely diminution of the h}l's, particularly ol 104,

and enhancement of 0fr1's may introduce unnecessary difficulties in both

their recognition and measurement.l
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Note added in proof The crystallographic setting used by Bailey and Tal4or (1955)

is in the old setting for intermediate microcline, and the resulting X{iller indices are in-

consistent with modern usage The proper setting a(new):180'-a(old), r(new;:136'
-r(old), results in an indexing change from hhl to hk|, and all indices in'Iable 4 shouid

be changed accordingiy.
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