Equations for calculation of the errors of anisotropy factors AGIC®

APPLICATION NOTE
Equations for calculation of the errors of anisotropy factors

First line represents equation for given anisotropy factor, where p, is no. of given
anisotropy factor (red letters represents usual abbreviation of the factor), k12,3 are prin-
cipal susceptibilities and k = % is mean susceptibility . ny 5 3 are natural logarithms
of principal susceptibilities and n is natural logarithm of the mean susceptibility.

Parameters a,b,c,d express errors of the principal or mean susceptibilities as follows:
a = 6ky,b=0ky,c = 6ks,d =06k = 3va? + b2 + 2

Parameters A,B,C,D express errors of the natural logarithms of principal or mean sus-
ceptibilities as follows:
_ |3k _ |0k _ |0k _ |0k
A=, B=|%2,C=132.D = [%|

dp, express equation for the error of given anisotropy factor.
15 (k1 — k)2 + (k2 — k)2 + (k3 — k)2

Pr=ry (3k)2

2 (ks — k) + 02 (ke — k)> + a2 (ky — k)°
k4

5
op1 = :),\/cl2 KO (ks + ko + ka® — ko (ks + o + h1))” +

P’ = py = V2= +(n2=n)+(n3=n)%)

op2 = \/2(172(3” —ng —np —m)? + C2(ng —n)? + B2(np —n)? + A2(ng —n)?)
(ns —n)*> 4 (ng —n)*> + (ng —n)*

. e\/Q((nS*")2+(n2*n)2+(n1777.)2)

Aplication note page 1



Equations for calculation of the errors of anisotropy factors AGIC®

In(P') = ps = /2[(n1 —n)? + (g —n)2 + (ng — )7

5p \/2(D2(3n —ng —ng —n1)2 4+ C%(ng —n)?2 4+ B2(ny —n)2 + A%2(n1 —n)?)
3 =

(ns —n)” + (na —n)? + (n1 —n)?

k
In(P) = ps = In—
ks
c? a?
ops 2 + k‘12
ki —k
pe = 1003

1
100V a? ks® + 2k

6p6 k12
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ok — ks
b7 = ks
\/b2 (k1 — k3)® 4 ¢ ko + a2 ky?
5p7 = ]€22
ks
ps = %
\/d2 (k1 — ks3)® + 2 k2 4+ a2 k2
dps = 2
k1
L=py=—
Po ko
Va2 ko® + b2k, ?
§p9 = 2
ko

ITI(L) = P10 = l’fbfl
k2
b? a?

Spro = || —5 + —
P10 k22 k12

k1 — ko
P11 = 2
VB (k= ko) + (2 + ) B2
op11 = 2
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2k
P12 = Fa + ks
} 21/a2 (ks + ko)? + @ ks> + B2 by
P12 = (kd I k2)2
ko
F=p3=-2
P13 ks
b2 ks? + 2 ky?
dp13 = 3
k3
k
In(F)=p4= In=2
k3
c? b2
0p1a =
ks?  ko?
k1 + ko
P15 = e
\/(b2 + a2) k‘32 + 2 (lﬂz + k‘l)2
5p15 = 2% P}
3
k1 + ks
P16 = e
\/b2 (ks + k1)° + (¢ + a?) ko?
dp16 = Y
2
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_ 2ko
ki + ks
2 2 21.2 21.2
2 b(k3+k1) +C kg +CL kg
(k3 + k1)

P17

op17 =

1 —ks
P18 = =

\/a2 ko? b2 (1 — ky)?
ko

0p1g =

_ 2ky — ko — k3
P19 = 7,{1 ks

V02 4 02) k? 4 (<202 ky — 202 k1) b + (2 4 a2) ha® — 262 kako + (2 4 82) b
(ks — ki1)?

dp1g =

_ (/ﬁ -‘r/ﬂg)/?— ks
pQO_T

\/(b2 + a?) ks® 4+ (—2a2 ko — 202 k1) ks + (2 + a2) ko® — 2¢2 kiky + (¢ + b2) k2
(kg — ki)

Op2o =

ko — ks
P21 = 2

VB (ks = ko)® + (2 +12) 12
k2

Opa1 =
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k1
P22 = F s

PO I b2 ky? N ky?
b2z k2k3 4k23k3 4]€2k‘33

kg
k3
V(@2 ko 4 402 10?) bs® 4 2 k2o
ka® |kea|

P23 =

Opa3 =

S T
T bn = (k1 +k2)/2 — ks

(02 +a?) ks + (~20 ky — 202 k) ks + (€2 4 02) ko — 2 huky + (2 4+ 12) Iy

SDos =
Pad (2ks — ko — k1)
ko
P25 = —
5 \/(b2 + a?) k3® + (—2a2 ky — 262 k1) ks + (2 4 a2) ko — 2¢2 kyko + (2 + b2) kyi?
P25 =
(ks — k2)?
ko — ks
P26 = fey — ko
5 \/(b2 + a?) ks® 4+ (=2a2 ko — 202 k1) ks + (2 + a2) ko® — 2¢2 kiky + (¢ + b2) k2
P26 =
(k2 — k1)
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P27 = arcsin

(b2+a?) k3?4 (—2a? ko —2b2 k1)ks+(c24a?) ka?—2¢? k1 ka+(c2+b?) k12
(ko —Fk1)(k3—k2)

6 =

D27 3 s — o]
/{12
E = = 2

D28 ik

lkal /(@2 ko 4 42 k) ks + 2 b %o
6 =
P28 k12k32
P Sl B
P29 = le(kg k)
e (k1 — k2)?ko? ( k2 (k1 — ks) ko )2 ( ks kr — ko (k1 — ka) ko )2
Op2o =4/ =5, i ta - b2 (— _
o \/ k12(k2 B k3)4 i ko (k2 = ks)  ka® (k2 — ks3) * k1 (k2 — k3) + k1 (k2 — ks3) k1(ka — k3)2
_ ka/ks =1
P30 = kl/kg 1
k 2 k 2
N T B W
e T B R (R
1 r1
(E - 1) ks (é - 1) ko (k2 1) k3 (% 1) ko
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2n2 — N1 — N3

T =p3 = p—
(S _ 2\/(32 =+ A2) TL32 + (—2A2 ng — 2B2 77,1) ns + (02 + AQ) 7122 — 202 ning + (02 + BQ) 7112
P31 (nd _ n1)2
2y — k1 — k3
U = =
P32 Fe1 — ks
5 2\/(1)2 +a2?) ks® + (—2a2 ko — 202 k1) ks + (¢ + a?) ko? — 2¢2 kykg + (¢ + b2) k2
P32 = (k3 _ kl)z
L k1 + ko — 2k3
P33 7/{1 ~
) 20/(82 4 a2) ks + (~20% ky — 202 k) ks + (2 + a2) ko® — 22 hiky + (2 4 12) o
P33 =

(k2 — k1)
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V((k1 — k)2 + (ko — k)% + (ks — k)2)/3
k

R =p3s =

2

2v/3k (ks — B)° + (ko — K)° + (ks — K)? V3R
2 (ks — k)? N b2 (ky — k)
3k2 ((k;g k)% 4 (ko — B)2 + (ko — k:)2> 3k2 ((k3 — k)% 4 (ko — k)2 + (K — k)2)

5 [2( —2(ks — k) —2(ky — k) — 2 (ky — k) \/(ks—k)2+(kz—k)2+(k1—k)Q)
P34 = |d

+

a2 (ky — k)

1/2
+3k2 ((k3 B 4 (ke — K)o+ (K — k)Z)l

pss = (kikaks)s
T (@2 R 4 02 k) h® 2 Ry
3

g — ks(k1 — k2)
% ki(ky — k3)

\/(a2 k22 —+ b2 k‘12) k34 —+ (—2(12 k23 — 21)2 k13) ]633 =+ (a2 .l{?24 + bg k‘14) k32 + 62 k12k24 — 262 k13k23 + 62 k14k'22

) =
pss k12 (ks — k)
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p37 = M
k3 — kiks
2 2
Spar = | &2 diha (b = ko) | hiks (b —k) ), o ((aiaks (ks —ka) 2k (ka — k) by
bt —haks (k2 — kako)’ ki (o — k)’
241/2
2 diklk.:‘ (kl - kz) ks (kl — kQ) ]ﬂ3
+a 5 + -
ka” — kiks (ko® — kiks)

(ky — k) (2, — kg — ks)

P3g =
(ko — ks) (k1 + ko — 2k3)
Spas = |a2 ( —k3 — ka + 2k (k1 —k2) (—ks — k2 +2k1) 2 (k1 — k2) >2
3 (—2ks + ka + k1) (k2 —ka)  (—2ks + ka2 + k1)2 (k2 — k3) = (—2ks + ko + k1) (k2 — ks)
2 (7 —k3 — ka2 + 2k (k1 — ko) (ks — k2 +2k1) k1 — ko (k1 — ko) (ks — k2 + 2k1) )2
(—=2k3 + ko + k1) (k2 —k3)  (—2ks + ko + k1)* (k2 — ks)  (—2ks + k2 + k1) (k2 — k3)  (—2ks + k2 + k1) (k2 — k3)?

e <2(k1—k2)(—k3—k2+2k1) _ k1 — ko (k1 — k2) (—ks — ko + 2k1)
(—2k3 + ko + k1)? (k2 — k3)  (—2ks + ko + k1) (k2 — ks)  (—2ks + k2 + k1) (k2 — k3)?

AGICO, s.r.0., 03/2023

Aplication note page 10

1/2

)]



