HE

B LA e 2005 41 A7 A Bl K e SCEE

Sub-pico-Newton Quantum Weight

J-H. Choi(KRISS), M. S. Choi(Physics Dept., KU), M-S, Kim(KRISS), Y.-K. Park(KRISS)

ABSTRACT

We suggest flux quantum-based mechanism for force realization in the sub-pico-Newton range. By controlling the
number of flux quantum in a superconducting ring, a force can be created as an integer multiple of a constant force step. For
a 50 nm-thick Nb ring with the inner and outer radii of 5 um and 10 um, respectively, the force step is estimated to be 165 fN,
assuming the magnetic field gradient of 10 T/m. We also estimated a maximum force limit to be 1 ~ 2 pN.

Key Words : Force redization (31'24), magnetic flux quantum (X494}, sub-pico-Newton(A] B3] 77 5),
superconducting ring(Z A %= 7), and ultra-soft cantilever (=327 %= 70 E] 2l H)
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Fig. 1 Schematic of quantum-based force realization
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Fig. 2 Coefficient C(a) as afunction of o
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Fig. 3 Total magnetic moment of a superconducting ring
vs. applied field for quantum staten=0, 1, 2, 3, 4.
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