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Three-dimensional Fermi surface

of BaFe,(As,_ P.),

T. Yoshida et al.,
arXiv:1008.2080
Phys. Rev. Lett. in press.



Pnictogen-height dependence of electronic structure and
pairing symmetry
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Isovalent doping system BaFe,(As, P,),
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dHVA result of BaFe,(As,.P,).
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H. Shishido et al, PRL "10.

 Electron FSs are smaller than the prediction
by the band-structure calculation.
inter-band scattering?

*Electron mass enhancement
Quantum critical behavior?

Direct observation of the FSs by ARPES



Fermi surface mapping of BaFe,(As, P,),
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Three-dimensional FSs
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Symmetrlzed FS mapping
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Modulation of Fermi surfaces along the k, direction In

BaFe,(As, P,),
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Composition dependence of the Nesting properties
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Possible line nodes in the superconducting gaps of Fe

pnictides
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k, dependence of the superconducting gap
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Energy gap has been observed for a wide range of k,.




Non-rigid-band-like behavior in

Ba (Fe,, TM,),As, (TM=Ni, Cu)
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Estimation of carrier number in Ba(Fe, ,Co,),AS,
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Estimation of carrier number in Ba(Fe, ,Co,),AS,

Density functional calculation (DFT)
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Modulation of Fermi surfaces along the k,

direction in Ba(Fe, Ni,),As,

ARPES intensity plots ke plots estimated from MDCs
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Modulation of Fermi surfaces along the k,
direction for Ba(Fe, ,Cu,),As,
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The volume of electron FS of the Cu-Bal22 dose not show a
large difference between the x = 0.06 and 0.08 sampels.




# of holes (or electrons) per Fe
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 The number of electron in Ni-Bal22 and Cu-Bal22 deviates from that of Co-
doped Bal22.
* Co-Bal22 behaves like arigid-band shift.
« Effect of localized d electron has been observed with changing Co, Ni, and
Cu ? (Wadati et al.)




We have performed ARPES studies of BaFe,(As,,P,),
and Ba(Fe,,TM,),As, (TM=NIi, Cu) to clarify the three-dimensional
electronic structure.

BaFe,(As, ,P,),

*The disconnection of the FS in x=0.9 seems to deteriorate nesting
properties and may lead to the suppression of superconductivity.
*The energy gaps in the hole FSs have been observed for a wide
range of k..

Ba(Fe,, TM,),As, (TM=Ni, Cu)

*Nesting condition becomes worse than that of the hole-doped Bal22
even in the optimally doped Ba(Fe,Ni),As,.

*The electron carrier numbers estimated from FS volume of
Ba(Fe,Ni),As, and Ba(Fe,Cu),As, are much smaller than those of the
nominal electron number, indicating localization of the doped electrons.

Future work

« Observation of the node in the superconducting gap.

» Fine structure such as kink should be investigated.

* Relation between orbital character and superconductivity.



BL-28A Qutlook

T SAF—EH
R4OOOi=FJ\
JI1)LIM

®
N,
\’
3
S




Collaborators

Photoemission

S. ldeta, I. Nishi, A. Fujimori* (U of Tokyo)
W. Malaeb*, T. Shimojima*, S. Shin* (ISSP)
K. Ono, M. Kubota, Y. Kotani (KEK-PF)

H. Anzali, Y. Nakashima, M. Arita, A. Ino*, H. Namatame,
M. Taniguchi (Hiroshima U, HISOR)

Samples

H. Eisaki*, K. Kiho, P.M. Shirage, H. Kito, A. lyo, T. Ito, Y.
Tomioka (AIST)

S. Kasahara, T. Shibauchi, T. Terashima, Y. Matsuda (Kyoto U)
M. Nakajima, S. Uchida* (U of Tokyo)

Y. Nakajima, T. Sasagawa (TIT)

Theory

R. Arita* (U of Tokyo), H. Ikeda* (Kyoto U)
*Member of Transformative Research-Project on Iron Pnictides (TRIP), JST EII__:]



