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                    Abstract
We present a new setup to sympathetically cool 115In+ ions with 172Yb+ for optical clock spectroscopy. A first prototype ion trap made of glass-reinforced thermoset laminates was built, based on a design that minimizes axial micromotion and offers full control of the ion dynamics in all three dimensions. We detail the trap manufacturing process and the characterization of micromotion in this trap. A calibration of the photon-correlation spectroscopy technique demonstrates a resolution of 1.1 nm in motional amplitude of our measurements. With this method, we demonstrate a sensitivity to systematic clock shifts due to excess micromotion of \(|(\Updelta\nu/\nu)_{\rm mm}|=7.7\times10^{-20}\) along the direction of the spectroscopy laser beam. Owing to our on-board filter electronics on the ion trap chips, no rf phase shifts could be resolved at this level. We measured rf fields over a range of 400 μm along the ion trap axis and demonstrated a region of 70 μm where an optical frequency standard with a fractional inaccuracy of ≤1 × 10−18 due to micromotion can be operated.
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                    Notes
	Toptica TA SHG pro.


	High Finesse, WS-7.


	Andor: DU-897, 512 px × 512 px, quantum efficiency \({\text{QE}}=35\,\%\) for 200–370 nm.


	Hamamatsu: R7207-01, Bialkali window, \({\text{QE}}\geq20\,\%\) for 160–650 nm.


	National Instruments: NI 6723 with 32 analog outputs.


	see http://www.rogerscorp.com, not available anymore, but current 4,360 shows same specifications.


	Resistors: \(R=300\,\hbox{k}\Omega\), Barry Industries—partnumber: RP0402BA-3003 JN-91. Capacitors: C = 4.7  nF, Novacap—partnumber: 0402 C472 J500 PH-HB. Low-pass cutoff frequency: ν
                      cutoff = 113 Hz.


	Kester: 80Sn19Ag1Cu.


	Leitz UWM.


	Optocast 3410 Gen2, see http://outgassing.nasa.gov/ for vacuum compatibility.
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