Evolution operators and quantum chains

Sergey M. SERGEEV

Department of Theoretical Physics, RSPSE
Department of Mathematics, MSI
The Australian National University

Statistical Mechanics Meeting, Sydney, December 11 - 12, 2006



S. Sergeev, “Evolution operators for quantum chains”, preprint nlin.S1/0607055

QUANTUM CHAIN

[algebra of observables, quantum Lax operators, YBE, etc. |

» Transfer matrix » Evolution operator

» Hamiltonian as a local operator in » Hamiltonian as the logarithm of
algebra of observables evolution operator

» Bethe Ansatz and application to » Bethe Ansatz and application to
physics physics

bbb A A A



Attractive lattice Bose gas with XXZ-type impurities
al n [[=1,23 n=1,...,N|

Algebra of observables is the set a; . a; . n; |

of g-oscillators,
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Two types of quantum Lax operators and their transfer matrix:
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Conserving charges: local spins and the occupation number
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Evolution operator

Definition of U:
UM, (u)Ln(u) = Lo()Mpa () = Ut(u) = t(u)U .

Corollary: U]0) = |0) and
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Test: choose a state and start up the clock.
1) = abol0) . J0) ® |an) = af gai ,0) ,

These states correspond to sy = % all other s, =0, K =1. Then

Ulpr) = e°qler) + |tho) ® |ao) ,  UP|ey) = ...,

and so on ...



g=e 7, T>1~T <1, eT ~ some integer multiply of 27
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» Decay of excited state |¢)1) with the energy ¢ and the width ~

» Spontaneous radiation of the right-moving wave package with the
average energy and momentum ¢

» Radiated packages are photons, sites L, with s, =1/2 are
two-states atoms, sites L, with s, = 0 are transparent.
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» Decay of excited state |¢)1) with the energy ¢ and the width ~

» Spontaneous radiation of the right-moving wave package with the
average energy and momentum ¢

» Radiated packages are photons, sites L, with s, =1/2 are
two-states atoms, sites L, with s, = 0 are transparent.

Bethe Ansatz and spectrum of U:
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g=e 7, y<Kekl, Re(p)>0

Photonic counterpart of eigenstates, real py > 0:
W) ~ H aLkIO) , af, = Z e_"’”a;n
k
Strings of Bethe Ansatz, py =p—ivyand pp=p+ivy, p>0:
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Ground state: K-string condensate px = po + i(K + 1 — 2k)~y,
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Optical wave band p ~ ¢

The low energy and is the radio wave band.
Next topis of interest: the optical wave band p ~ ¢.

#(sn=1/2)=N", #(s,=0)=N—-N".

Choose Im(px) = 0 near px ~ €, assume dense distribution
o(p) ™t = N(pis1 — pr). then

2ny

1—2mo(p) = /52(p—p’)g(p/)dp/—%51([3—6) .+ Salp) = P2+ (m)?

Solution:
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what is resonance peak over a white noise.

In the full-load regime the laser does work.
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