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Introduction 
Most of experimental results on the iron-pnictide 

superconductors have so far indicated that the 
superconducting gap opens on the entire Fermi surfaces 
(FSs), most likely a s+--wave gap, in contrast to the d-
wave superconducting gap in the high-Tc cuprate 
superconductors. While majority of the iron-based 
superconductors possess nodeless gaps, some systems 
such as BaFe2(As1−xPx)2 [1], show signatures of line 
nodes in the superconducting gap. According to the spin-
fluctuation-mediated mechanism, when the three-
dimensionality of the FSs is taken into account, 
“horizontal” line nodes may appear in the strongly 
warped part of the hole FS [2] which has 3z2-r2 orbital 
character. Thus, determination of the orbital character in 
the FSs is important to understand the Cooper pairing in 
this system. In order to clarify the orbital character of the 
FSs of BaFe2(As1−xPx)2, we have performed a 
polarization-dependent ARPES study. 

Experimental condition 
 High-quality single crystals of BaFe2(As1-xPx)2 with 

x=0.34 (Tc=30 K) were grown using the self-flux method. 
Angle-resolved photoemission (ARPES) experiments 
were carried out at BL 10.0.1 of Advanced Light Source 
(ALS). A Scienta SES-R4000 analyzer and a linearly-
polarized light were used with the total energy resolution 
of ~15 meV. The crystals were cleaved in situ at T=10 K 
in an ultra-high vacuum of ~2 x10-11 Torr. 

Results and discussion 
We have performed FS mapping in kx-kz plane with 

different polarization vector by changing the photon 
energy as shown in Fig. 1. The electric polarization 
vectors are parallel and perpendicular to the sample 
surface in Figs. 1(a) and 1(b), respectively. The observed 
shapes of the FSs are consistent with our previous 

ARPES study [3]. Considering the matrix element effect 
in these geometries, while the signal from the xy and yz 
orbital character are enhanced in Fig1.(a), that from the xz 
and 3z2–r2 orbital character is enhanced in Fig1.(b). 
Therefore, the present result clearly indicates that the 
three-dimensional outer hole FS around the Z point has xz  
and 3z2–r2 orbital character, consistent with the band 
calculation result [3]. 
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Fig.1: Fermi surface mapping in kx-kz plane for 
BaFe2(As1−xPx)2 (x=0.34, Tc=30K) obtained by changing the 
photon energy. Hole Fermi surfaces around the center of the 
Brillouin zone (BZ) are mapped with in-plane (a) and out-of-
plane (b) vector. 
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