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Introduction CaF, RF Experimental

fluorite structure tysonite structure
The nonstoichiometric M_ R F...(M=Ca*, Sr*", Ba®, RE=Ln*", 0.1¢x<0.5) solid solutions are
interesting from the point of host properties modification through variation of dopant
concentration.

O Despite different structure types MF,and RF, form a continuous series of
fluorite-structured solid solutions M ,R,F.., in a wide concentration range .

O PrF;-doped CaF, crystals were
grown by slow cooling down
the melt inside the crucible in
CF, atmosphere from high

$ / purity (>99.99%) powders [2].

¥ O XRD pattern of Ca, ProssF.ss

corresponds to fluorite

O M_RF.. systems are characterized by formation of rare earth clusters, which contain

two or more rare earth ions, anionic vacancies and interstitial fluorine ions [1]. T°C . .
structure with lattice

O The presence of defect-free regions (MF, matrix) in the M, R F,., crystals indicates : ; constant a=5.613 A. No CaF,
that they are built by large associates of clusters (nanoinclusions with linear dimensions e 51300 or PrF, phases were found.
10-100 A) dispersed over the undistorted fluorite matrix. i T CaF,-type o Emission and excitation

O The associates of rare earth clusters have different dimensions and the orientations in fio s i 1100 ‘zz:'ﬂion spectra have been measured
the crystalline matrix. Adjustment of nanoinclusions in the MF,host do not change the S H at 10K using the SUPERLUMI
fni‘rial fluorite motif of the crystal, i.e. the matrix and nanoinclusions continuously pass nanoﬁiqncluﬁ;ons 900 - set-up operated 9* the
into one another. in M, RF,. [1] | L DORIS storage ring of

X 2 CaF, 25 50 75 REF, HASYLAB at DESY [3].

mol % RF,

The goal: study of luminescent properties of Pr’ ions in Ca, .Pr, .sF. .5 solid solution containing nanoinclusions.

Results

Emission of different regions Evolution of emission spectra depending on excitation energy

in Ca, ¢sPro 5sF 35 L L
PCE centers ( 'S,~'I, transition)

’l\/ ./ CaF,—Pr(0.2mol%) Ca, . Pr,..F,. O similar transformations of emission spectra PrF,
suggest similar origin of PCE centers in
CaF,- Pr (0.2 mol%% ) and Ca,.Pr,F,s
Different relative intensities of radiative
transitions imply redistribution between
types of PCE centers in CaF,- Pr (0.2 mol% )

C, centers
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= I R | s — 3|(:34 = with CaF,- Pr (0.2 mol7%) may be caused by

—

small changes in local crystal field around
Pr* ions and shifts of emission lines as a
result of interaction of Pr’*ions with great
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PhOTOﬂ CGSCGde Em|SS|On (PCE) CZHTZI"S 1-0-3 C|LIS'|'€I" (dlmel") [4] Wavelength, nm Wavelength, nm CGO‘65PPO.35F2.35. can no-'- be r.egar.ded as Wavelength’ nm
CaF,- Pr (0.2 mol%) ex 7.13 eV transitionsin PrF,phase
' 'S, > 5d O transformation of emission spectra depending
| ] g on excitation energy implies the presence of
T 6 : different types PCE centers
1¥" ste , . . .
; of PC[:P O in CaF,-Pr (0.2 mol% ) PCE centers may be Excitation spectra
© assigned to isolated 1:0:3 and 1:0:4 clusters CaF,—Pr (0.2 mol%) Cay ¢sProssF,ss
=g | =396 nm _
@ : : . ; : s 1|6,3P. em A, =396 nm
"GE) Ca, ¢PryssF, s ex 8.0 eV - D |
— 2 nd
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' PCE Luminescent study points to presence in Ca,.Pr.;;F,; states c
) "J‘L—-LJ e A with different concentration and local symmetry of Pr” ions: =T P in Co site] Loyt
00 300 400 200 600 700 5d-4f luminescence of C,, sites in parts of undistorted CaF, (\fj-”mf\ o 1B
Wavelength, nm matrix depleted with Pr* ions. |
O Non-uniform distribution of C,, emission centers over Photon Cascade Emission centers are supposed to be due 6 7 8 9
the crystalline matrix of Ca,,.Pr,sF,:; whereas PCE 34 : : : Energy, eV
. to Pr™ ions in nanoinclusions.
centers are observed in all samples
O Different regions in CayPryssF, 5 solid solution: The absence of C,, sites in some regions suggests large © ::ffe;ipces I;” e;‘fr:‘“"’":PeC“"? gonf“”';‘:he < of PCE
: : uggestion about the presence of severa es o
Pr* depleted—>emission of C,, center dimensions of aggregates. ce?n?er's P YP
Pr* enriched (nanoinclusions)—emission of PCE centers "
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