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Many fluoride crystals doped with rare earth elem@E) such as Nd, Er, Tm show vacuum
ultraviolet (VUV) emission Yisser et al., 1993 The emission is due to parity-allowed radiative
transitions from the lowest level of the excitei'8é configuration to various lower lying"4evels of
RE*. These VUV emitting crystals are interesting asahle VUV laser materials, e.g. Nd:l;affn
recent years, they were also considered as caesliftat VUV scintillators in radiation detectors wihi
employ photosensitive gases (such as TMAE or TEAhotocathodes (such as Csl) sensitive mainly to
VUV photons. Therefore, REdoped fluoride crystals (RE= Nd, Er, Tm) becamesubject of
luminescence studies and applications in the fidld/UV lasers or scintillators. Especially, recent
development of gas counter, suchueBIC, MSGC and GEMTakada et al., 20Q7motivate us to the
systematic study of VUV scintillators, which arelispensable part of such gas counter-scintillator
detectors.

Nd: BaY,Fg (BYF) single crystals with different Nd concentwatwere grown by the micro-pullingi{

PD) down method. BYF has a very wide band gap afitliidminescence center shows fast and intense 5d-
4f emission in this host.

Stoichiometric mixture of 4N BaFYF; and Ndi powder (Stella Chemifa Co. Ltd.) were used as
starting materials. Nominally, Ndkvere added in the Bal host with the formula of Bagy,Nd,).Fs.
Crystal growth was carried with graphite crucibfeler Ar + Cl atmosphere using-PD furnace with
vacuum-tight systems. Platinum wire was used idstéahe seed for the initial crystal growth. Fert
crystal growth attempts were carried out usingsised of undoped BYF crystal obtained in the initial
experiments. The growth rate was 0.05-0.1 mm/riine scheme of a typical thermal setup as well as
the baking procedure for fluoride crystal growtlgiigen in Ref. Yoshikawa et al., 2004

In order to study optical properties, we used
Synchrotron radiation at the Superlumi station in
HASYLAB at DESY (Hamburg, Germany). At these
experiments, VUV excitation spectrum, emission
spectrum, and photoluminescence decay time were
evaluated. Under 160 nm excitation the 5d-4f emissi
lines peaking around 185 and 235 nm are observed,
. which are identified as 51y, and 5¢-F transitions,
Fig.1. Nd:BaYFssingle crystal grown by the ~ respectively. Their decay is 16 ns in Nd5%:BYF and

PD methoc 13.3ns in Nd10%:BYF.

Takada A., Hattori K., Kabuki S., Kubo H., Miuchi.,KNagayoshi T., Nishimura H., Okada Y., Orito R.,
Sekiya H., Takeda A., Tanimori T., Ueno K., 200ZcNInstr. and Meth. A 573, 195

Yoshikawa A., Satonaga T., Kamada K., Sato H., MikISolovieva N. and Fukuda T., 2004. J. Crysov@hn 270,
427

Visser R., Dorenbos P., van Eijk C.W.E., Meijerlakden Hartog H.W., 1993. J. Phys.: Condenseddv5}t8437

68



