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Zeeman slower heat assessment without the utilization of axillary
cooling system

Davood Razzaghi, Hossein Shahrokhabadi, Reza Goodarzi
Photonics and Quantum Technologies Research School, Nuclear Science and Technology

Research Institute (NSTRI), Tehran, Iran
davrazzaghi@yahoo.com, hshahrokhabadi@aeoi.org.ir, rego.physics@gmail.com

Abstract- In this research, Zeeman slower was introduced and designed as an essential part of the laser cooling
technology. Present configuration consists of 10 vertically aligned solenoids with different lengths. Three
dimensional temperature distribution of the devised instrument has been calculated through the finite element
method. Increment of the maximum temperature of Zeeman slower from 302 K to 340 K by the enhancement of
applied current from 0.5 A to 2 A is demonstrated by the outcomes of the present study. In addition, growth of
heat conduction coefficient of applied electrical insulator from 4 to 14 W/m.K leads to the 3 °C reduction of
maximum temperature.

Keywords: Finite Element Method, Heat Assessment, Laser Cooling, Ohmic Heating, Zeeman Slower.
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