Interactions in linear ion strings

Trap frequencies:

v, o1 MHz g/
Vg,y < D MHz \U/v

~ 2um focus

Length scales

ion
distance

d

5pum

>

40Ca+
wavelengths
A >>

397 nm
729 nm

ion Bohr
localisation radius
Zop >> Qg
10-20 nm 50 pm

Vibrational modes

1

)

)

centre-of-mass

connectivity” U — v
- z

breathing
mode

I/Z\/sz

# #8080 #

“quantum bus
to connect qubits”



(Reminder) Transformation to an interaction picture
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Laser-ion interaction: two level atom and laser light
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Laser-ion interaction: two level atom and laser light

a) 10F Ol f\fﬁwa‘é{c& (h:O) ' ﬁ,gp . B
0.8} ‘ L oy & - e LS/L\E
' (= CJ/«/ %7[}\4% - 2
T 06y - T B ~ i(;’b o (©f &
= 0.4 é e T Z 2
02 /%(/S( Zreq
] 2
ok Lo 2
R e on 2 I SR LB P oe):
1me (S . 7L
Lalr s (llafioc A
> /27 = 50kHz
Wiaser = WQ 10 . .
H 0.4 O-LE c 0.8‘_
""" L2 0.6
H Oy for ¢r =90° g 0.4]
! |wlasefr — w0| > Q ¢ 0'2_:
0.0 : : : .
‘1> H 02 ° = p?ﬁse IengBt?\ (ps) % 10

The University of Sydney

Page 74



From ion trap to quantum harmonic oscillator
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Quantum harmonic oscillator /
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Driving the quantum harmonic oscillator
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Laser-ion interaction: putting it all together
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Laser-ion interaction: putting it all together
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