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1. Introduction

The measurement of M-H  hysteresis loop is essential to understand and develop
magnetic materials. A vibrating sample magnetometer(VSM) is commonly used to measure
M-H hysteresis loops{1]. Several torque magnetometric methods{2-4] have been suggested
for measuring the saturation magnetization as well as the uniaxial anisotropy energy constant.
Recently, we have developed techniques to determine the M-H hysteresis loop of an uniaxial
magnetic materials using a torque magnetometer{5-8). In this paper, we report a new torque
magnetometric method to obtain AM-H hysteresis loop of the uniaxial magnetic material
having a much smaller crystalline anisotropy compared to a shape anisotorpy.

2. Experiment

The procedure for the measurement of the hysteresis loop is as follows; First slightly tilt
the field direction by ¢ from the easy direction. Then, obtain the T-H hysteresis loop by
measuring the torque T(H) as a function of H swept from the negative to the positive
saturated field intensity. One can finally obtain the M-H hysteresis loop by numerically

solving M in the approximate relation, M = t(H)/Hsin ( ¢/(1+ NIX{ ) ) where N is the

demagnetization factor of the sample.

The inaccuracy of our method mainly results from including the crystalline anisotropy is

approximately expressed by % -zpi%-'- where, Ky is the crystalline anisotropy constant.

And, the uncertainty in M results from the measurement uncertainties in H, T, and ¢ is

AM O _AH H_,\_4A
expressed by M) - H (1+ NM) g Here, AM, AH, At, and A9 are the

measurement uncertainties in M(H), H, 1, and ¢, respectively.

This method was applied to obtain M-H hysteresis loops of Ni wire. The ratio of the
crystalline anisotropy to the shape anisotorpy of this sample is less than 10 A home-built
torque magnetometer{9), having a 0.002- dyne'an-resolution in the measurement range of
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5-dyne'cn, has been used. The small signal from the sample holder and substrate was
subtracted out in the torque measurement.

3. Result and discussion

We deficited the t-H hysteresis loop and the M-H hysteresis loop of the Ni wire
having the diameter of 0.127 mm and the length of 5 mm, respectively, in Fig. 1(a) and 1(b).
We obtain the very high sensitivity of about 10 emu in measuring the megnetization in the
high-field regime. The inaccuracy of the present method caused by the first and the second
term terms in the previous equation become negligible in a high-field regime. Hence, a better
accuracy is achieved for a higher applied field. It should be mertioned that the accuracy of
the magnetization measurement is negligibly affected even if one includes the higher order
terms of the anisotropy energy. '
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Fig. 1. The 1-H hysteresis loop in (a) and the M-H hysteresis loop in (b).
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