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trap electrodes electrical via

Original Y-Trap Junction Design Y-Junction with RF Switchable Electrodes

insulating oxide

(13 - 20 microns) . . ] . . .
In collaboration with NIST Boulder, we have fabricated and delivered a Y-Junction trap with

Al ground i _ _ = oE e FoF h N electrodes that can be either RF or DC depending on the desired trajectory.

insulating o /’J electrodes
\ dielectric LA
buried oxide

Au ground layer

SEl  30kV X850 10pm WD 13.0mm SEl  3.0kV X650 10pm WD 13.0mm

Two different geometries (above)
fabricated and tested. Successful
testing in multiple traps.
Identical solutions used in
multiple traps for 6+ months.

100pm WD 15.0mm

Left: reflection ion-height measurement. Successful Junction shuttling also at Georgia Tech
Right: Junction shuttling image. campus group of Ken Brown.

i . 106 junction shuttles without ion loss. Successful junction shuttling was performed with
‘.II.IIIIIIII.II-‘ o S Total travel of 1.5 km at 1 meter/second. identical voltage solution used also at Sandia.

D. Stick, et al. Demonstration of a Microfabricated Surface Electrode lon Trap, [arXiv:1008.0990v1] (2010).

Black: always RF
Red: switched RF on
Pink: switched RF off

Ion Trap Packaging & Integrated Capacitors B

Quantum Simulation

e Collaboration with NIST and MPQ
oVer_coating capability —_ MESANUF ab Bk 2.5kU SO um 37
Commercial off-the-shelf Kyocera 100 pin dual Au and Al coating
package Plug-&-Play design : Multi-level metallization and low profile wire bonding
- minimize interference with lasers

increasing h @ d=40um
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Trench capacitors allow for high capacitance density: 1.3 fF/um?2
- 1 nF capacitor is about the size of an electrode
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Typical setup for testing Plug-&-Play trap designs. Sandia currently has four S ——
independent vacuum chambers and one cryogenic vacuum test system. =l /o e

x position (radial) in microns

z position (height) in microns
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Successful trapping & shuttling
on first attempt.

) 1000s of complete loops completed
Left: With islanded electrodes in the middle of the ring, it is essential to use 4-level metallization. \j

Georgia Tech: University of Maryland: MPI for Quantum Optics:
Calcigulm ions Ithte:r)I;ium iorrzls Maan:siquln ionz I Center: Designed for testing with Ca* at Sandia and implementation with Ba* at Washington.

Right: Dimensions of the Ring Trap.

Cavity QED and Integrated Optics

Cavity QED-Integrated Microfabricated Surface lon Trap New Linear Trap Design and Fabrication

Potential along RF null [V]

106 round trip shuttles Splitting and recombination 4 e K
without ion loss of ion chains DN
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M eniaf T Il University of Oxford: Calcium ions (*Ca* & #3Ca*) — arXiv:1105.4864v1 [quant-ph] (2011).
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*Defines working distance
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Simulations agree to within 5% of experiment
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EEEEEEEEEEEEF Trapping & shuttling successful in Sandia Linear Trap with
. o . , R e identical voltage solutions as in a trap without integrated
00 AL e | r (pp?ﬂm)D - | R (pp??wu)u - T'!]:"‘IEU R R R EEERE _ optics, despite dielectric proximity of ~ 200 microns.
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Successful trapping in 10 Linear Traps in 7 different systems.
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