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Design

Planar traps based on a simple metal patterned substrate have recently been
demonstrated at NIST [1] and MIT [2] with promisingly low heating rates measured. This
type of trap is inherently scalable, and manufacturable in-house on short time scales
allowing rapid testing and development of electrode geometries. We have fabricated a
trap with a geometry similar to the proposed Sandia Mk2 (see below) as a proof of
principle.

[1] Seidelin et al. PRL 96, 253003 (2006), [2] Labaziewicz et al. PRL 100, 013001 (2008)
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Fabrication

Fabrication Process
Based on MIT method. See thesis of J. Labaziewicz (2008).

Substrate is 0.5mm thick polished quartz (10mm x 10mm)

10nm titanium adhesion layer
and 100nm silver seed layer
evaporated onto substrate

. - . Approx Sum thick photoresist
spun on and electrode pattern

lithographically defined

B - B 27 um of gold electroplated
from gold sulphite solution onto

silver seed layer

Photoresist removed with solvent.
Silver etched (NH,OH:H,0O,) and

titanium etched away with HF.

Trap under vacuum (left).
Imaging is through the front
window which is conductive
(ITO coating) to prevent
charging. The laser beams
pass through the side windows
and pass parallel to the trap’s
surface.

single-layer 820pF filte

SEM image of an insulating electrode gap, angled to
show gold thickness (above). The trap wire-bonded into
a CPGA carrier (top). The carrier also includes

r capacitors for the dc electrodes.
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Above is an isometric view of a trap section and the required dc control voltages
to trap an ion. The complete trap extends for 20 control electrode pairs. The ion

sits directly above the 100um

wide slot. The central control lon-Electrode Distance 93.9um
electrodes are 70pum wide and RF Drive 40 MHz, 200V
all electrode gaps are 7um. Trap Depth 190meV

Radial Secular Frequency 5.5 MHz
Axial Secular Frequency  750kHz
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Buried SiO; Device thru-hole for

ion loading and optical
access

A diagram (right) of the monolithic
fabrication method that has been
developed at the Sandia trap
foundry. The SEM image (above)
shows a fabricated electrode.

Features

- lon ‘sees’ no dielectric or exposed semiconductor.

- Trap can be evaporatively coated with different metals to investigate effects of surface composition on ion heating.
- Split central electrode allows rotation of trap principle axes for efficient laser cooling even in a symmetric design.

Future Developments

- Slot designed to accommodate pre-aligned package of diffractive optics and fibres for laser delivery and

fluorescence collection.
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