Supplementary data to
A. Leineweber, Anisotropic diffraction-line broadening due to anisotropic microstrain
distribution; Parametrisation opportunities

In the following the complete expressions for the variance of the microstrain measured along
the diffraction vector are given for the four parametrisations (with the parameters CyxL pokeLs,
Eijpg» ShkL and Zijpg) indicated in Table 1 in the Appendix of the main paper. This listing is
done separately for the different symmetry classes with different sets of symmetry
restrictions, as indicated in Table 2 in the Appendix of the main paper. For the Cartesian Zjjq
parametrisation the components of the diffraction vector g, g1, g, and gs are substituted by h,
k, I according to Eg. (31) and Eq. (32) and (except for the triclinic case where the calculation
is too tedious and does not provide additional insight), in order to emphasise the equivalency
of the expressions resulting from the Zj,, parametriations with those of the Suk.

parametrisation using directly the crystal lattice basis.

I. Triclinic, 1

lattice basis
Ca0.200N" +Con020K* +Copz000!*

o +{Cuioa0 +2Ca00.020 } *K* +{Cyo3 101 + 2Cs00 005 | N°17 +{Copy 031 + 2Cip0. 00 | KZ1
+2{Cog,011 + Crrg 101 J N?KI +2{Co 101 + Crygon1 } NKZ1+2{Copp130 +Crop 11 } NKI?
+2C 00110 N°K + 2C00 10:1°1 + 2C 15110 K + 2C 150,61, K1+ 2C 16, N° + 2C 00, KI°

S0 + Spiok” + Spoal”
1 | +S,,,0°k? +S,0, 017 + S, K I?
7{d) +5,,,h?Kl + S, hk?l + S, hki?
+S,,00°K + S, 031 + S, hk® + S, kP +hIS, , +KI®S,,,

(e} = 20w

Cartesian basis
Eindl +Epp, + En0:
<8h2k| > _ < . >4 +{4E,;, + 2E, 15, } gfzgz2 +{4E 315 + 2E,153} 0705 +{4E 503 + 2E 55} 0505
+{8E 5 +4E, 15} 0,°0,0; +{8E.,5 + 4E,,15} 0,050, + {8E;5; +4E5,} 0,0,05
+4E,,,,0°0, + 4E,,,50°0, + 4E,,,,0,05 +4E,,,.030, + 4E,,,,0,05 + 4E,,,,0,05
2111195 +Z30095 + Zsa395
_ <dhkl >4 +6Z,,,, 912?22 +6Z,,5,0, 05 + 622223392293? 2
+127,,,,9, 9,9, +12Z,,,.9,9,9, +127,,,,9,9,0;
4711150792 + 4211139795 + 42109, 05 + 42030595 + 421530, 03 + 42530,



I1. Monoclinic, 2/m

lattice bas

is
4 4 4
CZOO‘ZOO h + C020,020 k + COOZ‘OOZ I

1
<5:k| > = Z <dhkl >4 + {Cuo,uo + ZC200,020} h?k? + {C101,101 + 20200,002} h?1? + {Con,ou + ZCozo,ooz } k?1?

1

+2 {C020,101 + CllO,Oll} hk2| + 2C200,101h3| + 2C002.101h|3

S4OOh4 + S04Clk4 + Sl.')l.')4|4

:Z<dhk, ) [ +5,20n7K? + S 717 + Sy k21
+S,,,hk?1+ S, hk® + S, hl®

Cartesian basis

4 4 4
Ellllgl + E2222 g2 + E3333 gS

<5r$k| > = <dhkl >4 +{4E1212 + 2E1122} 912922 + {4E1313 + 2E1133} 912 932 + {4E2323 + 2E2233} 922932

+
= <dhkl >4
+

+

+

I11. Ortho

+{8E 5 + 4B 515} 0,050, +4E;11,0,° 0, + 4E 5,50, 03

1
?{Zml —4cot <ﬂ> Z1113 +6 COt2 <ﬂ> 21133 -4 COt3 <ﬂ> 21333 + COt4 <ﬂ> 23333} h4

;Z 14 +L
(c)'sin(8) " (a)’ (b)’

W{Zn% —2cot </B> 21333 +cot’® </B> Z3333} h?I®
4

GRS Z1113_300t ﬂ Z1133"'300t2 ﬂ 21333_C0t3 ﬁ 23333 h°l
7 () 2SS0 ) e o )

% Z,,5K 1% + 12
(b) c)'sin?(5) " (a)(b)"(c)sin(p)

4
{21333 —cot <ﬁ> 23333} hi®

(@)(c)"sin" ()

rhombic, mmm

— 7, k*+ {21122 _200t<ﬁ>21223 +cot’ <'B>22233}h2k2

{21223 —cot <,B> Z2233} hk?l

lattice basis
2 1 4 CZOO,ZOOh4 +C020,020k4 + C002,002|4
<5hk| > = < hkl>

4

4

+ {Cno,uo + Zczoo,ozo} h?k? + {C101,101 + 2Czoo,ooz } h?I® + {Con,on + 2Cozo,ooz } k?I?

1<d >4 Sl +Seiok® + Sepul*
M 48,002k + 8,212 + Sy k12

Cartesian basis

<g§k| > = <dhk| >4 |:|51111914 + Epy gg + Eggss g; }

—Z, N +——Z,,,,k
4 <1111 <b>4 2222

= <dhkl >4 <a>

+{4E1212 + 2E1122} 91295 + {4E1313 + 2E1133} 91293? + {4E2323 + 2E2233} g§g§

: 2 et L4 Zygssl”
{c)

21,2 212
Z,,,,h°k t— Z,,5.h°1° +

2 1\2 ﬁzzzsskzlz
() (b) (@) (c) (b) {c)




IV. Tetragonal, 4/m
lattice basis

Coanao (N +K* )+ Cogp o *

o | +{Cuanso +2C 00 00 | NK?
+{Cuotso1 + 2Cs0.000 } (N°17 +K17)
+2Cy00110 (K — hk*)

()=o)

Suo (N* +K* )+ Sl
:%<dhkl >4 +Szzohzk2 + S, (hz|2 +k2|2)
+S4, (N°k —hk°)

Cartesian basis
Eun (07 + 07 ) + Espe5 05

(3} = Ay )| +{8Epp0, + 26,000} 0702 + {4, +2E,155} (0702 + 0307 )
+4E,, (979, - 9,97)

(h4 +k")Z1111 +iz |4

<a>4 <C>4 3333
:<dhkl >4 +%Zmzh2k2 +ﬁzlm (|’12|2 + k2|2)
a a) (c

12
+Wzmz (h*k — hk®)

V. Tetragonal, 4/mmm

lattice basis
Coanaoo (N +K* )+ Cogp gl *

(680) =2 (G| + (oo + 2Caman 17
+{Cuot1o1 + 2Cs0.000 } (N°17 +K°17)

£<d >4 S0 (|'14+k4)+5004|4
hki +Smh2k2+5202 (h2|2+k2|2)

4

Cartesian basis
<g§k| > :< y >4 Ellll (914 + g;)+ E3333g§
+{4E1212 + 2E1122} 912922 +{4E1313 + 2E1133}(912932 + gzzgsz)



|4
< >4 <:>4 (h4 + k4)21111 t—= <C> 23333
=y
6

+——2Z,,,n%K* + 6

—a 7 Lum
(a) (@) (e)

(D12 +K*1%)

VI. Trigonal/rhombohedral 3
a) hexagonal setting
lattice basis
Conozoo (N +20%°Kk +30°k? + 2hk® + k* )
(gh )= %(dth ) [ +Comonal® +{Cuanion + 2Camn 0o | (N7K? + I +K21)
+2C,00 011 (3N°KI+ 11 = K®1) 4+ 2C 1 101 (30K*1 =1 +K°1 )
Suo (" +2n°%k +3h7K? + 2hk® +k*)
o | FSooal + Sy (N° +K* +hk)1?
+S,0; (WKl +h®1/3-K°1/3)
+Syz0 (kI =h*1/3+K°1/3)

(o)

Cartesian basis
B (01 +20705 + 07 )+ Eqge 05
(&ha) = (dy, >4 +{4E 315 + 2B, } (0705 + 0507 )
+Ey5 (1207 9,0 — 4930, ) + Evoos (120,07 05 — 40705 )

92-6>4 1111(h4 +2h%k +3h%k? + 2hk® + k* )
a
_1 4 8 212 2 212
+< >423333| + (hl +hkl +k|)
C

—7 7 Lus
a)"(c)’

Zyys (N1 -K°1)

={du)’

1123 + Z1223:| h kl

.
i

1223 1123 \/—:| hk I




b) rhombohedral setting
lattice basis
Cano oo (N +K* +1%)
o | +{Cuioto + 200 020 | (WK* + 117 +K17)
+2{Cyon 011 + Crrgon | (N°KI +hk?I + hkdi?)
+2C,00150 (WK +K1+N1% )+ 2C,40 10, (14 hk® +KI°)

(6) =3 (0u)

Suo (N* +K* +1%)
4| #S00 (N°K* +h717 K217
+Sy0; (Kl + hk1+hkl? )
+S330 (WK + K31+ ) 4 S, (1 +hk® +KI°)

o)

Cartesian basis (for r, s: see Eq. (32) in the main paper)
E (07 + 07 +05)
o| +{4Epy, + 2B, } (0707 + 0705 +0702)
+{8E,13 + 4,15} (070,0, + 0,030 + 6, 0,07 )
+4E,1;, (079, + 030, + 0,03 ) + 4E,115 (970, + 0,03 + 9,03 )

{(25‘ +14) 2y +6(5" + 2087 ) 2,y +12(208° 41757 ) Zyyg + A(s* +18° +1°5)[ 2y, +z]m]}(h4 +k* 1Y)

(o) = (0w

+{6(2rzsZ +5°) Zyyy +6(r" + 60757 +8r5° +35%) Z,,,, + 24(r%s +3r°8 + 318 + 25°) Z, 15, +12(1%s + 1787 4318 + 5% ) [ Zyyy, + Zm]}(hzkZ +h212 + K1)
= <dm >4 +{1z(r252 +28°)Z,,,, + 24(r35 +3r’s? +3rs’ + 25‘)21122 +12(r" +4r’s+9r’s” +14rs° + 85" ) Z,,,, +12(r35 +4r’s’ +5rs° + Zs“)[Z“Jz + 213 ]}(hzkl +hk?l+hkI?)
+{4

{ 5

+a(r*s+rs* +s*

15 +15° 4 54) Z,yy, +12(1°s + 1767 4365 + %) 2,5, +12(1°S + 7% 4 515 + 25 ) Z, 1, + 4(1 +3r7% + 618 + 25*) Z,,,, + 4(r’s + 6r78” + 157 +4s")21m}(h3k +Kl+hI?)

Zy +12(rs 1787 +318° +8°) 2y, +12(005 + 48787 +518° + 25°) Zyy + 4(10s + 6% 415 + 45 ) 2,1, + 4(r + 377 + 615 + 25")21,“}(h3l +hi® -+ kI%)

VI1. Trigonal/rhombohedral 3ml
a) hexagonal setting
lattice basis

Caonzo0 (N +20%K +3°k? +2hk® +K* )+ Copy g0l
(e3)= %<dhk, )| +{Cuonson + 2Cap0000 | (NK? +hKIZ +K717)

+2C 50,011 (307Kl —3Nk°1 + 2h°1 - 2Kk°1 )

Suao (N +20°Kk + 307K +2hk® +k* )+ Sy, 1
=%<dhk.>4 Sy, (W12 + hKIZ +K212)
+S,1; (WKl —hk?l +2h°1/3— 2k°1/3)

Cartesian basis
Eune (07 +20705 + 05 )+ Eyss 03

(24) = (due)'| +{4Esss + 2,5} (0702 + 0207)
+E1123 (129129293 _4g§gs>



28 7 (' + 20+ 302K 4 20k K¢
9(a)
=(d,,)' LTI (h?1% + hkIZ + K212
<C>4 3333 3a2c? 1133
16

+mzm (h?KI - hk?1 +2h?1/3 - 2k°1/3)

b) rhombohedral setting

lattice basis
Canozoo (N +K* +1%)

o | +{Cuiosro + 2o 020 | (N°KZ + 0217 +K°17)
+2{Cap01 + Curogon | (N°KI + k1 +hkI? )
+2C,00110 (WK + K1+ NI+ 021+ hk® +KI°)

(6) =3 (00)

Sup (N* +K*+1%)
o| #Su0 (N?K? + 0712 K17
+S,,; (7Kl +hk?l +hki?)
+S330 (DK + K1+ hI® + 1+ hk® + KI® )

= (d)

Cartesian basis (for r, s: see Eq. (32) in the main paper)

Euu (0 + 05 +97)

+{4E,,, + 2E,,,, }(07 07 + 0705 + 9507 )

+{8E, 5 + 4E,15,} (079,05 + 0, 0595 + 9, 0,07 )
4By, (9.0, + 0,03 + 0,705 + 6,03 + 0,°0; + 0,03

{(25‘ +14) 2y +6(5" + 20787 2,y +12(208° 41757 ) 2,y +8(s" 15 4 ras)Zmz}(hA +kt 1Y)

. +{6(2rzsz +5)Zy +6(r" + 60757 +8r5” +35°) 2,15, + 24(r%s +3r°5” +3r5 + 25" ) Z,1p, + 24(1Ps + 1757 + 3r5” + s‘)Zmz}(hzkz +h12 + K1)

=(t)

4—{12(r252 +2r5") Zyyy, + 24(°s +3r7% 1318 + 25 ) Z,, +12(1* +4r°s + 9r7s? +14r5” +85") Z,,5, + 24(r%s + 4r°s? + 5r8° + 25 )}(hzkl +hk?1 -+ hkI? )

+{4(r35 +rs° + s“)Zlm +12(r35 +r7s% +3rs° + s")Z]Jzz +12(r35 +4r%s? +5rs° + ZSA)ZJ]23 +4(r‘ +r%5+9r’s? +7rs° + 654)2“12}(h3k + K+ h1 + b+ hk® + kla)

VIII. Trigonal 31m
lattice basis
Caonano (N +20°k +30°k? + 2hk° +k*)
<‘9h2k' > - % <dhk| >4 +Cooo02l" +6Cono 011 (h2k| + hkzl)
+{Cuanior + 2C o000 } (W°K* +1KI> +K21)
Suo (N* +2h°k +307°Kk? + 2hk® +k* )
=%<dhk. D +Sp0al* + Sz (N717 + K217 4 hkI?)
+S (N°KI+ K1)



Cartesian basis
Euu (97 +2070; + 05 )+ Eyi5 05
<ghzk, > = <dhk, >4 +{4E 3 + 2E1133}(gfg32 + 922932)
+Ey (120,050, — 49795 )

16 +Zyy (0" +20%°k + 3%k + 2hk® + k*)

o(a)’

:<dhk|>4 PN ST (212 + hkI> + K17

T \4 <3333 2 2 21133
(e’ (@) {c)

16 Z,p5 (K1 + hk?1)

@)

IX. Hexagonal 6/m, 6/mmm

lattice basis
(i) 1<d >4 Caao zoo (N + 207K +30°K? + 20> + k* )+ Cyp; o 1*
g = —

AN L g + 2o | (MK +PKIZ 4 K212
) 1< >4 Suo (N +2h°k +3n%Kk” + 2hk® +k*)

AN s 4 Sy (R217 4 K21 4 hKI?)

Cartesian basis

(62,) = (4 Euue (07 +20707 +07) + B0
hkl hkl _,_{4E1313 +2E1133}(9129§ + gzzg;)

20 7 (n* + 207K+ 30%K2 4 2K+ k)
4| 9(a)
:<dhkl> 1 8
7+

(h2I2 + hkl? +k2|2)

3333 N2/ \2 Z1133
(c) (a) {c)

X. Cubic

lattice basis

<ssw>=§<dm>4[CZ°°'2°°(“”“*"‘) }:gdmy[Sm<h“+k4+'4> ]

+{C110,110+2C200,ozo}(h2k2+h2|2 +k2|2) 4 +S,50 (h2|(2+h2|2 +k2|2)
Cartesian basis

(e80) = (due ) [ v (07 + 05 +03) +{4E,p, + 2B, } (0207 + 0703 + 0703 )]

:<dhk,>4[ L (h4+k4+|4)zlm+i4(h2k2+h2|2+k2|2)zmz]

(a) (a)




XI. Isotropic

Cartesian basis
2
<‘9hkl > = E1111 = Z1111



