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Outline

» Introduction to all-optical transient spectroscopy

» Quasiparticle relaxation bottleneck in systems with small

gap: the Rothwarf-Taylor bottleneck
> Dynamics of the CDW state. Is there a Rothwarf-Taylor

bottleneck at all?
» Dynamics of the SDW state in iron based pnictides
» Ultrafast SDW state destruction and recovery

> Conclusions
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Time resolved optical spectroscopy setup

windows

Transient sampl e
reflectivity

AR/R

or
e D probe/pump photon energy: IR - UV

AT/T -exc. fluence: 10-9-10-3 J cm?/pulse
‘pulselengths ~50 fs
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Transient reflectivity (fransmittance)

= The transient reflectivity probes
M the photoexcited QP density.
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Bottleneck in systems with small gap
(weak excitation) [Rothwarf-Taylor 1967, Kabanov 1999]

bosonic
: subsystem:
electronic
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Energy conservation:

E = [Ce(Toatn) + C2ab(Thain)] 0 T
(T )= dn/dT 8T,

BCS T-dependent gap:

£/ (A(T)+kyT/2)

RN T
Y — exp[ — A(T)/kyT
N0)RQ, N 7A(T) p[—A(T)/kpT]

V.V. Kabanov et al., PRB 59, 1497 (1999)
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Bottleneck in superconductors
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Application of the bottleneck model to a CDW
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Application of the bottleneck model to a SDW "> “"
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Bottleneck model in CDW state of tri-tellurides

The reflectivity
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Quasiparticle vs collective mode dynamics in COW? "> “°*
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Fe based pnictides

Ba-122: Sm-1111:
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Comparison of AR/R transients in undoped (SDW)

compounds (1.55 eV probe)
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Application of the bottleneck model to SDW el
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TR-ARPES in the SDW state

EuFe,As, ARPES ALL-optical
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Static optical response to the magneto-structural transitionfn’® “9**

AeFe,As, (Ae=Baq, Cs, Sr)
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SDW state: spectral dependence ECRYS 2014
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Bottleneck model fits a g
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Bottleneck boson?

phonons: magnons:
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Spectral dependence, comparison to equilibrium response
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Multiple pump pulse technique
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Order parameter dynamics upon quench
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Conclusions

» CDWs: Rothwarf-Taylor bottleneck is possible just near the
transition when the gap is still small. The all-optical transient
response is not yet fully understood. The role of an
overdamped collective electronic mode?

» SDW state of iron based pnictides: bottleneck governed
relaxation dynamics at weak excitation.

» High energy maghons as the bottleneck bosons.

» Faster order parameter dynamics observed at higher
excitation possibly driven by coherent SRS excitation of the
order parameter.
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