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N N Crrcism—2 = y(N —1)2 ¢
z z + +
Tr=35) 0 JE=5) o N 2
i=1 i=1
Lo1~7y <7)

Dicke states: |J, M) (M=-J—-J+1,....0-1J)

J*|J, M) = M|J, M) Enhanced emission rate

J2\J, M) = J(J + 1) |J, M) compared to classical case for N > 4
| ’ N N
JENI My =/JxM+DJFM|L,M+1) = Ty :/7 (? — M + 1) (5 +M>

January 14th, 2014 Basel, CMT Journal Club [T€€ atom decay rate



Erem SUREREEI2RCENEFSUREIRIISOIPHeN

Time reversal symmetry: Superradiance <= Superabsorption
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Erem Superradlauperabsorption

Incident Photons

Superabsorbing - 7 M=0— g
Ring wa + _OI
N
=1
wa + 290

Energy Extraction
Rate
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Incident Photons

-
= o

f %
;j{uperabsorbing - 7 1 M=0 QQOI 0
N9 M — = wA + —=
OO %ﬁspon. emission w4y + 2 2
Energy Extraction € bath engineering!
Rate TJ‘
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Erem Superradlauperabsorption

N
Incident Photons
— + +

o e j=1
/_&7 - (H;,J?_ =0 [H;,J?_ =0 wa — 2y
‘i J? — M? :
Superabsorbing 0En = (o 1 M =0— g
Ring ? M— 2 WA + —OI T
OO %ﬁw. emission w4 + 20 2
Q . . I 1 |
EnergyRE;:actlon TJ‘ p = —i[H + Hy, p] bath engineering!
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%&sgon. emission w4 + 20

a . . h engineering!
Whad o= —i[H + Hj, pl bath engineering

év _72 r(wg) ([n(w[j) + 1]D[Lglp + n(wB)D[LE]P)
B




oW\zlfels 2o olVirle) stioerelgsiofeileln

Incident Photons Hp = g(J+a-; + h.c.) + wtrapo';co'f
Phenomenological dissipator N
D[Ltrap] with Ltrap V Ftraup ‘ - _7 0|
N N
= Tirap(t) = Tiraptr| | 5,0) (5, 0] p<t>}
, 2 2
Superabsorbing
Ring M = S W
Wgood | : ) Wirap — Wgood
M= —1 y ¥
Whad
M= -2 Y
Ideal result:
Energy Extraction Loss = #(wpaa)[n(whad) + 1T—1--2 =0
Rate - Ftrap > Femlt — H(wgood)[ (wgood) + 1]F0—>—1

2
N>1 N
January 14th, 2014 :> Itrap — Fabsorb ~ f}/’{(wgood) (wgood) <_>



[REesuliSHerinme

= Max Rate (Fabsorb)
=100 chit =]

w10 Loy — = Ftrap

—-— [

emit

== [ndependent Atoms (I'iyq)
N =20
n(wgood) =10

M = 1 ; 4
wgood% T E ’
M=-1—21 £ 3

A
Whad !
Y

M= -2

1. Assuming ideal optimal feedback 9
Itrap — Fabsorb - Floss — (,u — U) <_) + 20

H = ’W{(wgood)n(wgood) _
—> Superabsorption for 4 > o

0 = yK(Whad) [M(Whad) + 1]
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—1
loss

2. Reinitialization after T

Excitons Absorbed (10°)

Independent atom>;

0 20 30 40 50
Atoms
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Poientialsysiemsianerapplicaiions

 Molecular rings
 Quantum dots

e Circuit QED

« BEC, optical lattices

« Light harvesting (solar cells)
« Ultra-sensitive optical or microwave sensors
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