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Nonequilibrium superconductivity mpsd )

Why?
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Generic mechanism to control competing orders with light?’

Recent theories on laser-controlled couplings and competing orders:
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Experimental motivation: competing orders,,..%
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Driven SC/CDW s )

CDW ~A SC ~ A?
1-photon resonance 2-photon resonance
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Competing orders mpsd W)

- attractive -U Hubbard model
- degeneracy of SC and CDW at
perfect nesting

- SO(4) symmetry (SC, CDW, eta >
pairing)

VOLUME 63, NUMBER 19 PHYSICAL REVIEW LETTERS 6 NOVEMBER 1989

Reprinted from Mod. Phys. Lett. B4 ( 1990) 759-766

7 Pairing and Off-Diagonal Long-Range Order in a Hubbard Model © World Scientific Publishing Company
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SO, SYMMETRY IN A HUBBARD MODEL
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Mlnlmal MOdeI mpsd‘\

H = Ze(k)nka — UZniTnu = H;+ Hy,
ko i

€(k) = —2J(cos(k;) + cos(ky)),
>Z7'+{7*%#'0*g8#'n"*L%*84M#'1'h'2#*.,j#01'1#8%$730;.5'

Asc=U) fi.  fe=(c—riert)  (SC),
k

1
Acpw =U g, Ik =3 Z<Cltack+Q0> (CDW),

g

k
Ap=U m. M= (c_k+qQ)ickt) (7 pairing).
k
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Mean-field equations —_—1

Equations of motion for electronic driving:

i0g = —Asc(fic — fi) + Acow (g — g8)—Agme + A, #/73%%,.53%SM;1#+'8$730;.5
10 fr = Asc(l1 — (nk +n_p))+ (e(k —A) +e(k+A)) fr+Acow (M + Me+0)—An (91 +971),
1019k = Acpw (nk — Nit-Q) — 26(k — A)gr+Asc (M — M) +An [, — AL fr+q,

10y = Mi(e(k — A) — e(k + A)) + Acpw (fk + fe+Q) — Asc(9—k + gp) =Ly (e +n_grg) — 1)

nonlinear equations: Asc=U>_ fr,
self-consistency in real time k
Acpw = Uzgk,
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Gap resonance — coexisting initial state ... %

" =19 meV, below resonance
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Gap resonance — coexisting initial state .. %

" =21 meV, above resonance
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Gap resonance — coexisting initial state
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/ § First observations of exotic new
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Gap resonance npsa W)
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Inducing superconductivity —

UUs'-Za';.;4*0'+/*/#'
Z%;M#'+0;5"/0&*DIM#'5*8 |
15 +

1%
6-'852#+*0; M#p' X

t%9%#570%%' D#"*M; $%' ($%!
+/%$.54#%'1%;M:.5' . 20|

Re ! [meV]

]

Im ! [meV x 10
o

0O 100 200 300 0O 100 200 300 O 100 200 300
time [ps] time [ps] time [ps]

Max Planck Institute for the Structure and Dynamics of Matter @>'



Summary —1

- laser-controlled switching between SC/CDW

- light-induced eta pairing and a collective mode

- path to understanding of light-induced superconductivity in
systems with competing orders?
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