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 Final goal of the present investigation is to develop a technique for 
measurement of the Anisotropy of High Field Magnetic Remanence (hf-AMR) 
of rocks and minerals. 
 

 Measurement of hf-AMR is not a single measuring process, it consists of 
several separated procedures as demagnetization, impulse magnetization, 
measurement of remanent magnetization, processing of measurement. It is 
important to reveal how precisely is obtained the directional remanence 
susceptibility (remanebility), which dominantly controls the accuracy of 
determination of hf-AMR, through the above technique. This is the purpose of 
the present poster. 
 

 There are two techniques for determination of AMR, the vectorial and 
projection ones. This poster exclusively deals with the latter.  

Theory of the low-field AMS is based on assumption of linear relationship  
between magnetization and magnetizing field, traditionally described as  

M = K H  

where M is magnetization vector, H is field intensity vector, and K is symmetric 
second-rank tensor of magnetic susceptibility. The anisotropy of magnetic 
remanence (AMR) is defined analogously (e.g., Jackson, 1991)  

MR = R H                                                                                                                                                                                                                                                      

where MR is remanent magnetization vector and R is second-rank tensor called 
remanence susceptibility tensor (Jackson, 1991) or remanebility tensor (Jelínek, 
1993). As the AMR requires relatively strong fields, in which remanence is a non-
linear function of the field intensity, MR and H are not in general related by a 
second-rank tensor. Nevertheless, the AMR can still, in many cases, be described 
by a symmetric second-rank tensor   

MR = R Hu f(H)                                                                                                                     

where f(H) describes the non-linear field dependence and Hu is the unity vector 
parallel to the field vector (e.g., Jackson, 1991; Hrouda, 2002). 

 

The basic parameter characterizing the precision of the AMR measurement is 
analogous to that of AMS, being called the Standard Error of Directional 
Remanebility (Jelínek, 1977) 
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where (Rmi) is remanebility measured in i-th direction, Rfi is remanebility in the 
same direction calculated from the fitted tensor and n is number of measuring 
directions. In rotatable designs of measuring directions, the standard error of 
principal remanebilities is equal for all three principal values and given as sk = s 

6/𝑛. The error, S=s/Rm (Rm is mean remanebility), is called Relative Standard 
Error (of Directional Remanebility). The standard errors of anisotropy parameters 
P and T can then be calculated using the error propagation law (e.g., Hrouda et 
al., 2023). The error angles in determining the principal directions are parallel to 
the principal planes of the AMR ellipsoid. For example, the error angle in the R1, 
R2 plane is: E12=atan[s/(2|R1-R2|)]. The other two angles (E23, E13) are defined 
analogously, E23=atan[s/(2|R2-R3|), E13=atan[s/(2|R1-R3|). 
 
In addition, the Standard Error of Directional Remanebility equals the Measuring 
Error, s, defined as standard deviation of normally distributed repeated 
directional measurements. The relative measuring error is sr,=s/Rm. 

The standard error of anisotropy degree, 
ΔP,   (P=R1/R3 where R1>R2>R3 are 
principal remanebilities) virtually linearly 
increases with increasing measuring 
error. If one considers the maximum 
acceptable error ΔP=0.01 for P=1.1, 
ΔP=0.05 for P=1.5, and ΔP=0.1 for P=2, 
the relative standard error (measuring 
error σr) should be less than 0.007, 0.025 
and 0.04, respectively. 

In case of P = 1.1 and E12< 5°, measuring 
error should be σr < 0.015.  
In cases of P=1.5, P=2 and E12<5°, the 
measuring error is sufficient to be 
σr<0.05.  
 

 Impulse magnetization 

 1 mT - 5000 mT (5 Tesla) 

 18 magnetization directions 

 1 inch cylinders or 20/23 mm cubes 

 User friendly software  
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