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Table 1 Geometry parameters of coil
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Fig. 1 Structure and winding details of coils made by hollow square copper wire and its drive circuit
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Fig. 2 Spatial distribution of magnetic field strength created by coil in anti-Helmholtz configuration and
relation between magnetic field strength gradient and electric current
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Fig. 3 Axial distribution of magnetic field strength created by a pair of coils in Helmholtz

configuration when two coils distance is 43 mm and electric current is 10 A as well as magnetic

field strength gradient, together with relation between magnetic field strength and electric current.
B3 mMEKI0ANZBEZHASTREELEREEN 43 mm M 54 mm & # % ¥ @
FEEAG BHHERGRBREERNRR (DRBEBEN 54 mm & i 5 H 85 5475
(b) R BRI BE 43 mm B B8 8 B35 476 s (O LR B BEN 54 mm M 43 mm B 835 5 B # LE 55 5
(DLE RN 43 mm B 10 AR cl PLAEGRENBRPRER

EHBFRETEH. R 2R - KBER/D
A e BB ) 4B O IR SR B K B 4R E R 5 TR
ZINER) SR A 4 8 T 4 T 5K B P R S OT )R R T A
ERBREBRHERBRERFNBFRNBER S
BN BN T X S H B TR

R2 ZENBEEFESH

Table 2 Electromagnetic parameters of coil
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The Design of Hollow Square Copper Wires for Strong
Magnetic Field in Ultra-cold Atoms

FAN Hao, WANG Peng-jun, ZHANG Jing

(State Key Laboratory of Quantum Optics and Quantum Devices,

Institute of Opto— Electronics, Shanxi University, Taiyuan 030006 , China)

Abstract: A pair of coils were made by hollow square copper wires with a rectangular transversal surface,
which can be used to realize the trap for ultra-cold atoms and control of interaction among atoms by
Feshbach resonance. We experimentally measured the magnetic field strength created by coils in Helmholtz
and anti-Helmholtz configuration, and payed spcial attention to the factors such as spacing between two coils
which influences the spatial distribution of magnetic field strength. At the same time, we calculated
numerically the magnetic field strength in anti-Helmholtz configuration and presented the optimal value such
as spacing when the uniformity of magnetic field strength was the best. With compari the measured and the
simulated data, it is well-paralized with each other. Simultaneously working power of coils was calculated, as
well as water speed and pressure for cooling coils.

Key words: Hollow copper square wire; Magnetic field strength; Helmholtz coil; Numerical simula-

tion



