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標題：Non-equilibrium electronic structure of transient, laser-excited states in Bi-2212
要旨：Optical excitations in solid materials typically decay on femto- to picosecond time scales due to elementary interactions which lead to a redistribution of the excess energy among the electronic, the lattice, and the spin subsystem, before final dissipation. In femtosecond time-resolved experiments ultrafast dynamical changes are analyzed in order to shed light on the nature and the dynamics of the superconducting state in high-Tc materials. Femtosecond optical and THz spectroscopy are powerful methods here [1-3]. Recently a transient dynamic coherence was reported far above Tc [4]. Femtosecond time and angle-resolved photoemission spectroscopy (tr-ARPES) [5] probes the electronic structure directly in the presence of optical excitations and opens new opportunities to investigate the influence of collective excitations on the single particle spectral function. Tr-ARPES has been employed to analyze the response of the electronic structure to optical excitations in optimally doped Bi-2212 below Tc [6,7]. In this talk, we discuss the transient electronic structure above Tc at 100 K. We analyze an increased electronic mass and quantify an effective hole photo-doping [8]. We further discuss changes of the relaxation times in the vicinity of the 70 meV kink energy above the Fermi energy originating from to coupling to a Boson mode and recent results obtained for underdoped Bi-2212.
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Figure 1: Schematic representation of the tr-ARPES experiment on cuprates (left) and transient changes of the ARPES intensity in the presence of the infrared optical excitation.

　　　　　　　　　　
1) J. Demsar, B. Podobnik, V. V. Kabanov, Th. Wolf, D. Mihailovic, Phys. Rev. Lett. 82, 4918 (1999).

2) S. Dal Conte, C. Giannetti, G. Coslovich, F. Cilento, D. Bossini, T. Abebaw, F. Banfi, G. Ferrini, H. Eisaki, M. Greven, A. Damascelli, D. Van Der Marel, F. Parmigiani. Sc ience 335, 1600 (2012).

3) R. Matsunaga, N. Tsuji, H. Fujita, A. Sugioka, K. Makise, Y. Uzawa, H. Terai, Z. Wang, H. Aoki,
R. Shimano, Science online, (2014), DOI: 10.1126/science.1254697.

4) W. Hu, S. Kaiser, D. Nicoletti, C. R. Hunt, I. Gierz, M. C. Hoffmann, M. Le Tacon, T. Loew, B. Keimer,
A. Cavalleri, Nature Materials 13, 705 (2014).

5) U. Bovensiepen, P. S. Kirchmann, Laser Photonics Rev. 6, 589 (2012). 
6) R. Cortés, L. Rettig, Y. Yoshida, H. Eisaki, M. Wolf, U. Bovensiepen,
Phys. Rev. Lett. 107, 097002 (2011). 
7) C. L. Smallwood, J. P. Hinton, C. Jozwiak, W. Zhang, J. D. Koralek, H. Eisaki, D.-H. Lee, J. Orenstein,
A. Lanzara, Science 336, 1137 (2012).

8) J. D. Rameau, S. Freutel, L. Rettig, I. Avigo, M. Ligges, Y. Yoshida, H. Eisaki, J. Schneeloch, 
R. D. Zhong, Z. J. Xu, G. D. Gu, P. D. Johnson, U. Bovensiepen, Phys. Rev. 89, 115115 (2014).
　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　
　　　　　　　　関係所員：辛　埴（63380）        　　　　　　　　　　　　　　　　　　　　　　　　　　　

