Coherence-enhanced entanglement between isolated atom and Jaynes-Cummings atom
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Model and negativity calculations

~ Hamiltonian in the interaction picture
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Initial separable incoherent atomic states
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Figure 1. The negativity as a function of a scaled time gt for initial atomic state |[4,—) (a) ( the detuning é = 5 (solid),
5 = 10 (dashed) and é = 50 (dotted)) and coherent initial atomic state (2) with 6, = w/4, 82 = —w/4 (b) (the detuning

5 = 10 (solid), 6 = 50 (dashed) and 6 = 100 (dotted) ). The strength of dipole interaction « = 0.1. The mean photon
number 72 = 20.

Reduced atomic density matrix for initial atomic states (1) or (2)
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p.(1)=[Trp(t)]= 0 H(t) V() 0

0-6h i o
L0 0 0 R(@), o5 SR
Matrix elements for initial atomic state (1) o4 04! ,
o o - 00 , - 00 , 0.3 .,"l 0.3= i E"EIE',:E"E
U= Z(; pn ‘C41,n (t) ‘21 V = Z(; pn ‘C21,n (t) ‘2, W = nz_l‘, pn ‘C31,n—1(’t) ‘ ’ R = ; pn ‘Cll,n—l(’t) ‘ ) 024§} ::l:'“". ,'i'. { 0.2} l Ii IE I'ilal.'%'l :
n= n= = = wiian {1} I
o ) 0.1} 3 ?;f;" U3 AR A A AN A oo A A res 0.1 W AR 3
Paz = nz_ll pnC21,n—1(t)C31,n—1(t) : i gt L LY Manalsa gt

0 2 4 6 8 10 0 2 4 6 8 10

The negativity

Here ,Ui_ Is the eigenvalues of the partial transpose matrix
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Figure 3. The negativity as a function of a scaled time gt for initial atomic states: |+, —} (a) ( the dipole-dipole strength
¥ = 0.1 and the detuning 6 = 5 (solid), 6 = 10 (dashed) and é = 50 (dotted)) and coherent initial atomic state (2) with
h =7/4, 82 = —7/4 (b) (the detuning § = 10 and the strength of dipole interaction o« = 0.5 (solid) and & = 5 {dashed)).
T'he mean photon number 7 = 10,

o=Alg,y=X/g,aa=314¢,



