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We have performed upgrade of the electronics for frequency stabilization of the primary length standard of Republic of Serbia. The standard is red HeNe laser at 633nm. The stabilization is done by standalone electronics based on Arduino microcontroller. We have used off-the-shelf electronics components, thus, setup is simple and inexpensive. The stabilization electronics is connected to the computer via USB port. The purpose of the computer is only to communicate with the user, not to perform stabilization, thus, the computer can be easily replaced in case of failure. Namely, the previous version of the standard, based on the computer, broke down because the computer broke down, and the repair was not cost effective.

The stabilization procedure is very well known [1]. Namely, the saturation spectroscopy of the I2 vapor has been used. Back mirror is scanned at frequency f, and the signal of the laser power at 3f is detected. Digital lock-in detection is used to improve signal-to-noise ratio. Also, we have developed analog electronics to improve performances of the setup.

We achieved very good results despite using cheap and simple components. E.g. we have reached fractional frequency difference equal to 3.1 (25.3) x 10−12. 
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