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FIG. 1: Wigner function associated with the mirror state plotted
against the rescaled detuning A = jw,,/10 (j € Z). Each panel
corresponds to a set value of j. We have taken j = 0 (a), 4 (b),
7 (c), 10 (d), 13 (e), 16 (f), 19 (g) and 20 (h).
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L Whiazzotn, and W Pitornostro, anXiv1104.0897 (2011)
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cavity 1
homodyner  pRg
'A M
/8 |
QWP :
mechanical
mode
mode 1
non-linear mode 2
crystal
cavity 2
homodyner
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PBS QWP :
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mode

L Wazzotn, and W] Foternosteo, anXiv:t104.0897 (2041)
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ENTANGLEMENT vs
DETUNING & SQUEEZING

Entanglement os
0.6
04

Detuning (MHz)

L Wazzotn, and W] Foternosteo, anXiv:t104.0897 (2041)

AR maT -

bdacadC )

Wednesday, 8 June 2011



TE a ZSZ:JCONJ n CI/ d%;jfgmd

QUANTUM TECHNOLOGY at QUEEN'S

w w w . q t € gqg . i n f o
]

o= T’Y

pliaieCl s

) Giorda, and W G A faris, Phips Ko Latt. 105, 020503 (2010);
(. _Adesso, and A Datta, Pl K. Lett 105, 030501 (2010
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]
O = T L A2=deta2
pliaieCl s

D Coordi, and M. C. A s, Phgs. Bor. Lt 105, 020503 (2010
G Adosso, and A Datta, Phys. Kow. Lett. 105, 030501 (2010) l

A ARG R

LAV APV

Wednesday, 8 June 2011



ziécora/ n Cl/ dgéfemzj

QA
T
poleeiaCl2y

D = f(VA) - f(u-) - f(uy) + info, f( Vdete)

A>, = det oy

F Giorda, and W G A Faris, Phys. Kev. SLett. 105, 020503 (2010));
(. _Adesso, and A Datta, Pl K. Lett 105, 030501 (2010
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A>, = det oy

D = f(VA) - f(u-) - f(uy) + info, f( Vdete)

f(x) = (&) log[E] - (51) log[ 5]

) Giorda, and W G A faris, Phips Ko Latt. 105, 020503 (2010);
(. _Adesso, and A Datta, Pl K. Lett 105, 030501 (2010
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QA

A>, = det oy
7% o

D = f(VA) - f(u-) - f(uy) + info, f( Vdete)

f(x) = (&) log[E] - (51) log[ 5]

1

€ = 041—")/(0424‘0'0)_17 \SZAI/LI/”:S comlo/emenlf of (X

) Giorda, and W G A faris, Phips Ko Latt. 105, 020503 (2010);
(. _Adesso, and A Datta, Pl K. Lett 105, 030501 (2010
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DISCORD vs
DETUNING & SQUEEZING

Discord %6t
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Detuning (MHz)

L Wozzole, and W Piternostro, anXin:1104.0897 (2011)
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L Whiazzotn, and W Piternostro, anXiv:104.0897 (2041)
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L Whozzotn, and W], Foternostro, anXiv:1104.0897 (2041)
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—KG4(’)/m+2K)a),%1A+2G2meA2 [Ky,i+2ym/<2+2/<3 +w,%1(ym + K)] +G*w,, [2K3 (Ym+K) (Kym+/<2+a),%1) —ymkﬁwmA (3’)/mK+4K2+2(1)%1)]

i 2 (Wpk?* + W A2—G2A) [szmA()/m + 2K)% + 2k A% (Y2 + 2k + 262 = 2w2)) + 2k (Kym + K% + a)%)2 + 2ym/<A4]
ymGzﬁwiA3 (Ym+4K) + 2*G* A w,, + 2a)m)/ml<ﬁ (K2 - Az) lAz (7’;%1 + 2y mk + e 2(0,%1) + (K)/m T w%,t)z + A4]
% 2 (Wpk?* + W A2Z—G2A) [szmA(ym + 2K)% + 29k A? (Y2 + 2Ymk + 262 = 202) + 2yk (Kym + K% + a),%1)2 + ZymKA4] :
G? [2K2 (K)/m + K%+ w%i) + YN Ay + 2K)+2kA* (Y, + K)] + 2y kN lAz (7;%1 + 2K + 26% — 2a),2n) + (Kym + K%+ w,%i)z +A4]
o 2G? W Ay + 2k)? + 4y kA2 (Y2, + 2Ymk + 262 =2wW2 ) + 4y uk (Kym + K% + a),%1)2 + 4y,,kA* '
P 2y kW At (Gzﬁ + Y2+ 2y + 362 — 2a),%1) +kG*A3 (Sw,%;ym + 4wk =2y — 4y2 Kk — 4ym/<2)
1=

2 (Wi + W2 =GP A) |GP 0 Aym+26)% + 2y kA2 (72, + 2k + 267 = 202,) + 2ymk (Kym + K> + w2,) + 2ymiA?]

2
G?kA [Kw,i (—2)/,%1 + VK + 4/<2) — 29k (Y + K)? — yma)ﬁi] — 2G%Y kN + 2y Wy (Kym + i+ a),%i) + 2k Wp AO
+

2 (Wmk? + Wy A2—G?A) [Gza)mA()/m+2/<)2 + 2y kA% (V2 + 2ypk + 262 = 2w2) + 2y k (Kym + K% + a),%l)2 + 2’)/mKA4]

o {HG* (Yn + 26) + Gy 20y + 07 + Y] + 2ymk [2722 + 2y (262 + ) + 3¢ + )
"

2 (Wmk? + Wy A2—G?A) [Gza)mA(y,ﬂ,l+2/<)2 + 2Y kA% (V2 + 2ypk + 262 = 2w2) + 2y kK (Kym + K% + a),%l)2 + ZymKA4] ,
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G [—ymﬁwmA(ym + 2K) + 2/<2()/m + K)2 + ymkwmz — KA2(3’)/m + 4/<)] +G2kA? [7)/,,1a),%1 + 4/<a),2n —2Ym (ymz + 2YmK + 2K2)]
fo=

2 (Wnk? + W A2—G2A) [szmA(ym+2K)2 + 2k A2 (Y2, + 2y ik + 262 = 202) + 2y ik (Kym + K> + a)%)2 + 2‘)/mKA4]
G? [ymﬁa)mAz (w%lym + 2/<a)3n + 2/<3) + Zymkzﬁwm()/m + K) (K)/m 1t a),zn)]

2 (Wuk? + W, A2—G2A) [szmA(ym+2K)2 + 29 kA2 (32, + 2y mk + 2K = 2002) + 2k (Kym + K2 + w2 )* + 2’)/mKA4]
—KG2A [ 2P (Y + K)? + KW, (2Ym = )Y + 4) + 3Ymwh | = 2ymkG?A3

2 (Wk? + W A2—G2A) [szmA()/m+2K)2 + 2V kA2 (Y2, + 2¥ ik + 262 = 202) + 2k (Kym + K% + a),zn)2 + 2)/mKA4]

2Y KWy, (K2 + Az) [A2 (yfn + 2Ymk + 26% — 2w3n) + (Kym + 2+ wfn)z + A4]

+ :
2 (Wnk? + WA =G2A) | G2 Alym+26) + 2ymkA> (V2 + 2k + 267 = 202) + 2Ymk (Kym + K2 + @2, + 2ymkAA?]

f G*kw,, (A (Gz(ym + K) (Vi + 2K) + YN (2/(()/,,, + k)% + ymwmz)) + 2V kNA3 + ykwp, (K(ym o wmz) — YW A2 (Y + 3K))
12=

2 (Wnk? + W A2—G2A) [szmA()/m+2/<)2 + 2k A% (Y2, + 2Ymk + 262 = 2002,) + 2k (Kym + K> + cu,%)2 + ZymKA4]
Gw,, {KA [ZKZ(’}/m + K) (G2 + 7,2nﬁ + Kymﬁ) — 7mw31 (G2 + ZKZN)] + 2ym/<3wm (Kym 1 [ a),i) + 2ymKNA5 - 2ym/<a)mA4}

1=
2 (Wnk? + W A2—G2A) [szmA(7m+2/<)2 + 2y kA% (Y2, + 2y mk + 262 = 2w02) + 2y ik (Kym + K> + a),%i)2 + 2‘)/mKA4]

Guw,, {2/<A3 (Gz(ym + K) + ymﬁ [)/,%1 + 2YmK + U w,%i)] + 7ma)mA2 [ym (GZN + 2K2) + 2k (Gzﬁ + w,zn)]}

+ )
2 (Wnk? + W, A2—G2A) [szmA(ym+2K)2 + 2V kA2 (Y2, + 2Y ik + 262 = 202 + 2Y ik (Kym + K% + u),%l)2 + 2’)/mKA4]

G kw,, {—’ymﬁwmA(ym +2K) + [2K2(ym + k) + ymka)fn] + 2A2 (v, + K)2}

Cl12 =
2 (Wnk? + W A2—G2A) [Gza)mA(ym+2/<)2 + 2y mk A2 (Y2, + 2y mk + 2K — 2002,) + 2k (Kym + K2 + w2)* + ZymKA4]

2YmGKkwy, (K2 + Az) [ﬁ(ym +K) (Kym it w,zn) — WAV + 2K) + KﬁAz]

+ ;
2 (Wnk? + WA =G2A) | G2 Alym+26) + 2YmkA> (V2 + 2k + 267 = 202) + 2Ymk (Kym + K2 + @2, + 2ymkA?]

Gy K [—NwmA(ym + 2K) + Kk (Kym +&2+ a)mz) + A2 (y + K)]

1 = >
G2 WAy m+2K)? + 2ykA? (V2 + 2y + 26% = 20w2) + 2,k (Kym + K> + a),zn)2 + 2ykA*

G kW (Ym + 2K) + 2y, Gk [ymkﬁwm + K2(Nwy, + A) + (a),%1 - AY)(Nw,, — A)]

Gy = = :
2 [szmA(ym+2K)2 + 2 kA2 (32, + 2y mk + 2K = 2002) + 2k (Kym + K2 + w2 ) + 2‘)/mKA4]
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