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Two-electrode resistance of magnetic bead solution in deionized distilled water(ddH,O) depending on the magnetic field was
analyzed. The average diameter of magnetic bead composed of Silanol(Si-OH) group is about 1 pm. The distribution of the magnetic
beads in solution is drawn according to the magnitude of the external magnetic field between the two-terminal Cu electrodes. As the
magnitude of the external magnetic field increases and decreases, magnetic beads are split on both sides and evenly mixed,
respectively. The maximum magnetoresistance ratio from magnetoresistance curve sweeping at 0.7 mHz was about —40 % at around
+10 Oe. Magnetoresistance ratios caused by hysteresis characteristics for the motion of magnetic beads were changed to —36 % and
—21 % as increasing of the sweeping frequency 3.7 mHz and 10.7 mHz, respectively. These results show the possibility of using
magnetic beads as the material of sensitive magnetoresistance sensor.
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(c) leaned magnetic beads in ddH,0

Fig. 1. (Color online) Photographs for three different status of magnetic beads in ddH,O: (a) sink beads to the bottom of tube, (b) mixed beads
evenly in all volume of tube, and (c) leaned beads near to permanent magnet.
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Fig. 2. (Color online) Schematic of 2-probe MR measurement system with a control frequency and amplitude of magnetic field for magnetic beads

immersed in ddH,0.
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Fig. 3. (Color online) The distributed status of three different external magnetic fields for the magnetic beads immersed in ddH,O in cylinder
container (tube) with two Cu electrodes: (a) Bexy =0, (b) Bext # 0, and Bey (b) < Bey (¢) # 0 applied by the electromagnet.
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Fig. 4. MR curves according to three different measuring frequencies
f=3.7 mHz, and (c) f=10.7 mHz.

for the magnetic beads immersed in ddH,O: (a) f=0.7 mHz, (b)
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f=3.7mHz, T=270.2 s, R, =4.309 MQ
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Fig. 5. (Color online) MR curve according to different distributed
status of the magnetic beads immersed in ddH,O with a sweeping

step order of O > @ - @ > @ — & — ® corresponding to
+1200 Oe — —100 Oe —» —400 Oe — —1200 Oe — +100 Oe —
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