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The 1So to 3Py transition of 2’Al* has been shown to be an excellent frequency standard due to its
narrow intrinsic linewidth and low sensitivity to external fields. At NIST, the previous generation
of this Al* clock was shown to have systematic uncertainty below 1x1081, A network of optical
clocks in Boulder including 2’Al*, ¥"Yb and 8'Sr has measured frequency ratios with a total un-
certainty between 6x107® and 8x107182,

The next generation 2’Al* clock is under evaluation at NIST and is expected to improve on both
these results. The new design facilitates trapping multiple Al+ ions and taking advantage of the
improved projection noise. Improvements include reduced excess micromotion and lower back-
ground gas pressure. Fig. 1 shows a measurement of the two-ion crystal reordering rate caused by
background gas collisions. The reordering rate of ~1 event/hour is consistent with an upper bound
for background pressure of 5x107*2 Torr, which is a factor of 30 lower than the previous generation.

Progress towards a multi-ion clock as well as towards a full systematic characterization of the
single ion apparatus will be presented, the latter done with the goal of repeating the clock network
measurement campaign.

68 25Mg"-%Mg+ Crystal Fluorescence
T I I I

I

66 - .
64 -
62

60 .

58 - - -Average PMT counts |

56 —Crystal order PMT counts

54 I I I ! ! ! ! \ \
0 2 4 6 8 10 12 14 16 18

Time [Hr]

Fig. 1: Order-dependent fluorescence counts of 25Mg+ and a dark ion in the new trap
environment.
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