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e [he wavefunction features in overlaps:

0 Characterizing a state (1|O|y)
0 Fermi golden rule (kinetic equation):
W = 0(Ey — Eoue — hw)|{in|Olout)|?
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All models considered are related to the

inhomogeneous X X X, Heisenberg chain in
several physically relevant situations.

The Bethe ansatz solution involves finding a set
of N complex rapidities \; to the Bethe ansatz
equations, given a set of inhomogeneities, z;,
the twist, s, and the shift n.
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Is,.d C”‘”;“t e Denote Bethe states
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Functional Approach

o compute._ | -

Enc - The form is not very illuminating — even

asymptotics are hard to extract.

- Formation of densities of rapidities in thermo’
limit do not have a direct interpretation.

= Slavnov det may serve as a starting point, on
which additional formalism must be built.
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indoctrination e An axiomatic approach may be taken instead of
Slavnov Det .

-Overlaps a d | reCt a pproaCh F. A. Smirnov Form Factors Completely Integrable Models QFT .
-Pluses & minuses

Functional Approach

- e |n certain cases overlaps satisfy enough

Enc conditions to fix them entirely. Worked through
in the case of Sine-Gordon, qKdV
and reductions.

e This approach may be combined with
semiclassics (classical KdV) to obtain results.

Babelon,Bernard, Smirnov, Comm. Math. Phys. 182,186 (1996). Smirnov hep-th/9802132
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_Function Rep Take u = a U bv Qa(x) — I_L(aj o a”i):

) det (5 .Q (ui)Qu(ui—Fn) . 1' )

End

e \We must take det of T + K, where
K = Q= (i) Qu(ui+n) 1
Q, (ui) Q= (wi+n) ui—u;+n
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Ty’ LU
Enc e Then )  —" +77 = Y(x +n).
Q2 (2)Qu(z+n) "
o Q;(x)Qz(x{rn)w( r + 1) is a candidate for KCi).

e More precisely:

- 1 Qz()Qulz + 1)
(o) = f ——= et

Y(z +n)
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The Kondo Problem

;”Id“”‘”;“t"“ e \We consider the Kondo model with the

Functional Approach Hamiltonian:

Kondo -
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-TBA

-Quench Action
-Noneq. Sources

Sommary e Standard Representation: tpqs().
=nd 0'®S:(0'1,0'2,...,0'N,8).
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¢Q0®s (ZIJ) — @Za@)s (ZIJ) ;
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Slavnov Det

Functional Approach prk
Kondo ¢0®5($) — E Slgﬂ(P)\I/POQ(O' ® S) .
-Kondo&Heisenberg PESN

-TBA
-Quench Action
-Noneq. Sources

Summary e I[n Kondo Vp = W, and factorizes:

End

Vo (x) = (det e'hi ) V(o ® s).

t,J

e W is an inhomogeneous Heisenberg Bethe
ansatz wavefunction.
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Relation Between the Kondo and

Heisenberg Problems

k

Indoctrination

J—1

e Denote Bethe states |A), where \; = &

k. .
eI 41

Slavnov Det

Functional Approach

Kondo
-Kondo . ] . .
e |n the thermodynamic limit strings form:
-Quench Action P o o . .

-Noneq. Sources R R S A —

-Summa ry U Y PP S P
0. () () Y

——————————————————————————————————————————————————————————————————————————————————————————————————

End

e Independent density o(\) and dependent
density o,()).
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Thermodynamic Bethe Ansatz

e T[he partition function

E¢—FE;
Functional Approach Z(T) — 6_ fT — / 6—ﬁFDO,
Kondo : :
-Kondo
® Sadd le point" Weigmann /Andrei-Lowenstein (1980)
-Quench Action 5F
-Noneq. Sources
-Sumr:ary — 07 F — E(O') - TS(O.)
End 50‘ ()\)

e E=[c\a())

S=[(o+0o)log(o+0o,) —olog(o) —
oplog(oy) .

do, (A
50’2&,)) = K(A—X)
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Quench Action Approach

doctrination e We wish to compute a non-equilibrium version,
Slavnov Det
e.g., the amount of energy absorbed:

Functional Approach

Kondo

-Kondo . . 9 ___lgf__lgi
:$;T0&He|senberg P(T) — E ‘ <Z ’ f> ‘ & T .
I

-Noneq. Sources

—Sumr:ary — / 6_5<F_T log ‘<7"0->‘2)D0'
End

. .. 6F __ mdlog|{ilo)|?
® Saddle pomt. 50—<>\) =T Sa(N) Caux J-S and Essler (PRL

2013)

L . §log | (i
e \We write integral equations for 5o ()
‘Non-equilibrium source’.
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-Summary
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d log det(1+K) _ tl’(l 4 /C)_l oK

oo 5_0i’
K =Pe %% P=4¢

LY
O Flnd R — (1 —+ K)_l by solving EB, JPhysA (2015)
1

(1+K)R(z,y) = — "

explicitly:
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Write &f—l&) — T(Slogyg’l‘)’” as an integral

equation with a source.

Compute source as tng—f, with
K =Pe ?Pe® R = (1+K)! by solving a
linear integral equation depending on o.
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e Fast convergence? Validity? Numerics?
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