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SCALABLE ION TRAPS: DESIGN

TRAP DESIGN

S

Stack of 5 Si02 wafers

N
RF DC °
| 4 D>
L]
DC RF
=y
0.3 mm
-
Trap zones b
DC B RF 1 [ DC

RF 7 DC nEN RF

S silica glass wafers
lon-to-electrode
distance 185 um
Total of 145
electrodes

Wafer machining
precision:1um (xy),
20um (2)

Dedicated zones:
splitting, transport
Junctions allow for
2D scaling

.

Yellow: pseudapatenl/al barrier

JUNCTION OPTIMISATION

TRANSPORT

Top view

X

X-junctiontraps don't confine in the junction
centrex

A symmetrybreakingisrequired,suchas a
connection between RF electrode

A'bridge’ creates pseudopotential barriers
which theion needstotraverse

Size and shape of the 'bridge' matters: we can
optimize it for minimal heating during
transport

* Optimised bridges
create low (0.02-
0.05eV)RF
barriers while still
confining at the
centre (0.5-1MHz)
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SCALABLE ION TRAPS: IMPLEMENTATION
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INDIVIDUAL ION MANIPULATION

ADDRESSING READOUT
ADDRESSING: Pitch reducing fibre array READOUT

PROFA spatial schematic
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FIRSTEXPERIMENTS IN ASCALABLE ION TRAP

measurement: 12 ms
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OUTLOOK AND FUTURE EXPERIMENTS
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Target: long chains (up to 50 ions)
Requirements: higher laser
power, upgrades to optical setup
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Physics outlook: quantum
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Target: minimal-heating junction transport
Requirements: noise investigation,
transport waveforms

Physics outlook: manipulating manyions
simultaneously/scaling /

K/IULTI-QUBIT OPERATIONA

Target: individual addressing and
readout of multiple ions with low
crosstalk

Q{Sics outlook: error correction/
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