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The aim of this proposal was to study the spin- and orbital-moment magnetization form factors as a 
function of the applied magnetic field for the underdoped Ba1-xKxFe2As2 pnictide superconductor 
material performing polarization analysis of non-resonant magnetic-scattering experiments. The 
BaFe2As2 compound drew much attention since the discovery of superconductivity at Tc = 38 K, 
achieved by partially doping the barium site with potassium [1]. The undoped material presents a 
magnetic anomaly at T ~140 K from a paramagnetic to an antiferromagnetic phase close to a 
tetragonal-to-orthorhombic structural phase-transition observed around the magnetic anomaly 
temperature [2]. The recent study published on the Ba0.84K0.16 Fe2As2 compound [3] report by the 
75

As Nuclear Magnetic Resonance (NMR) measurements revealed that for this material the high 
temperature magnetic/structural transition are not concomitant. While the structural tetragonal - 
orthorhombic structural transition occurs at TS ~ 110 K, the long-range antiferromagnetic (AFM) 
transition appears at TN ~ 102 K. The NMR measurements also showed that superconductivity 
phase (Tc = 20 K) SC coexists microscopically with AFM. Further experiments have been made on 
this material at the National High Magnet Field Laboratory - FSU using the hybrid magnet to 
investigate the magnetic phase as a function of the applied magnetic field up to 45 T [4]. This new 
results show an unexpected strong magnetic anisotropy found for the staggered magnetization of the 
Fe. The latter parameter grows remarkably with the in-plane field H increase above a threshold ~5 
T, as shown in figure 1. The results presented in Fig. 1 surprisingly, show that the material recovers 
the value of 0.87 B/Fe when H ~ 40 T — the same value reported for the undoped BaFe2As2 
compound. In addition, the fact that the SC is fully suppressed with field around 40 T suggests that 
this field is the Hc2 for our underdoped Ba0.84K0.16Fe2As2. 

 

The experiments were performed during four days of beamtime at sector P09 of the Petra III storage ring. 
This was one of the first user proposal with the newly commissioned 10T cryomagnet. Unfortunately 
problems with the sample stick out of center took most of the beamtime available and did not allow us to 
find the correct setup for measuring the magnetic peaks. 



Nevertheless measurements of the magnetic phase transition with applied fields of 5T and 10T were 
collected describing the evolution of the twining and crystallographic peaks. Further studies with a better 
characterized setup are planned for the future. 
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