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Luminescent properties of molybdates have recently been a subject to intensive research. However, the nature of the luminescent centers is still not clear. In present work a luminescence properties of Gd2(MoO4)3 (GMO) were studied under excitation in the UV and VUV regions at T=7K by means of synchrotron radiation at the SUPERLUMI station (beam-line I) in HASYLAB (DESY, Hamburg). The luminescence excitation spectra were measured in the XUV region using undulator radiation from the BW3 beam-line. Three types of GMO samples were studied – β`-Gd2(MoO4)3 single crystals – pure and with radiation-induced defects (irradiated by fast electrons,  E=10 MeV) and α-Gd2(MoO4)3 powders.

Photoluminescence (PL) of β`-GMO consists of a wide band peaking at Eem=2.4 eV with the main excitation peak at Eexc=4.5 eV. In addition to this intrinsic excitation band related to the allowed transitions in the MoO42- tetrahedra, sharp lines of 8S7/2→6PJ transitions in the Gd3+ ions were observed indicating energy transfer from cation to the anion sublattice.

Electron irradiation of β`-GMO crystals induced a slight yellow coloration corresponding to the red shift of the absorption edge. Also, a new PL band was found under excitation into the tail of the absorption edge (Eexc=3.92 eV). It peaked at Eem=1.92 eV. This band was earlier observed in the β`-GMO crystals even without irradiation 
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. This means that electron irradiation induced the same type of defects which is a typical crystal growth defect in these crystals. The structure of this defect center in molybdates is still under discussion. 

Luminescence excitation spectra in the XUV region showed sharp decreases of luminescence intensity in the excitation region of the core levels of the atoms present in the crystal, e.g. near 1s(O) level and 4d5/2(Gd) level. Locations of the peaks were compared to the results of the XPS analysis, they corresponded well. 
The main peculiarity of the luminescence spectra under XUV-excitation was the appearance of Gd3+ 6PJ→8S7/2 lines in the emission spectra. Considering the presence of these gadolinium lines in the excitation spectra of the main emission, we suggest that due to low penetration depth of such electronic excitations leads to the very high excitation density near the surface which in turn leads to impossibility of energy transfer via Gd3+ chains.
Luminescence properties of another polymorphic modification of gadolinium molybdate α-GMO was also studied. It crystallizes in less symmetric monoclinic phase compared to the orthorhombic β`-phase (space group Pba2), which was expected to influence the luminescence. We found that main emission band is shifted to 2.2 eV while the main difference in excitation spectra is the onset of effect of electronic excitations multiplication at 8.9 eV ([image: image2.png]
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