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Light-induced valence-state switching in BaFCl:La and SrFCl:La
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(Received 5 April 2003; revised manuscript received 16 July 2003; published 26 Novembér 2003

Atetragonal L&" center(symmetry G,) was identified in single crystals of BaFCl and SrFCI doped with
lanthanum with the aid of electron paramagnetic resondB&&R)/electron-nuclear double resonan@N-
DOR). This center forms a donor-acceptor couple with initially present [F(@nters. Switching takes place
by illumination of appropriate wavelength. The kinetics of the process was monitored by EPR'aaridathe
unswitched F center are paramagnetic. The results of our experimental investigation of this kinetics are
presented. A foregoing spectroscopic characterization of tRé tanter allowed one to identify d@-d (the
B,-E) transition, a charge-transfer baffdr BaFCl at 10 940 cm® and at 17 890 cm', respectively and to
obtain a value of 710 cit for the spin-orbit coupling constant in the ground state. In order to narrow the
choice of possible acceptor-donor partners a detailed EPR/optical search was further done to identify a number
of lattice defects and oxygen centers—in addition to a La-oxygen molecular structure.

DOI: 10.1103/PhysRevB.68.205113 PACS nuni®er72.20.Jv, 76.30.Kg, 71.70.Ej, 71.35.Aa

[. INTRODUCTION cause an even “ultrapure preparation” condition of a host
often results in oxygen being preseitt addition to lattice

Several PbFC{matlockite structure host materials doped defectg in the as-grown crystals. A detailed EPR study was
with specific rare-eartbRE) ions show promising properties thus undertaken in parallel on these systems to identify oxy-
and have for this reason found recent Widespread intere@len and defect centers. These results are included in the
e.g., in the domain of optical spectral hole burni@SHB)  Present paper.
and the one of photostimulated information storage and re-
trieval. Indeed, several systertraixed MeFXY doped with Il. EXPERIMENT
sntt whereMe=Ba, Sr andX,Y=Cl, Br) rank still among

the best candidates for OSHB applications at room tempergy . o - . ; :
-5 . grown in our laboratory built Bridgmatypical speed
ture (RT).”™ Other members(BaFBr/BaFCl doped with 4, mm/h and Kyropoulos(typical pulling speed 0.5 mmjh

EW™) are at the basis of modern x-ray storage screens, €.Gurnaces, under ultrapure argon with added ¢ F,. The
Refs. 6—8. But important questions regarding microscopi(aopant Lanthanum was in the form Lak99.9% Cerag
structurégs) and electron transfer processes of the active CeNburing the investigation it became necessary to additionally
ters involved are still unanswered and continuing research iﬁurify the starting materials, in particular LaFby their
needed to gain insight into the underlying processes. Theareful fluorination in a laboratory built setup. Several
search for “simple” model systems led us to stuteFCl ~ MeFC|I (Me=Sr, B3 batches were synthesized directly
doped with Lanthanum. We realized that the valence state dfom MeF, and (four times vacuum sublimg¢dNH,CI in a

this ion is photoswitchable in these hosts, with light fromnickel pressure vessel with a graphite liner fitted inside.
commonly available diode lasers. These systems may corfransparent and colorless single crystals of typically
tribute clarifying the specific donor acceptor issues. Addi-
tionally, they are of interest for spectroscopic reasons be-
cause they furnish information on the order and separation of
the L&" 5d energy levels. As a consequence of the lan-
thanide contractich the 4f" configuration is below
4f"~15d% in the divalent RE ions whereas the ground con-
figuration is 4°5d! for La?*, which is accessible by al
ground-state electron paramagnetic resonaifeR. Two
different centers involving lanthanum were identified in sev-
eral members of the matlockite family with this technique.
One of them is photoswitchable, it has tetragonal local sym-

All experiments were performed on single crystals. These

c,z

) . . M
metry. This paper presents EPR and optical results obtained ¢
on BaFCl:L&" and SrFCI:LA". Both hosts have the space b,y
group DZh. The crystallographic cation site has point group / ax F

symmetryC,, . Figure 1 shows the conventional unit cell of
this structure. The L& ions substitute for host cations. A
common problem in studying excitation transfer issues of a FIG. 1. Conventional unit cell of the PbFCI matlockite structure
given impurity is the wealth of possible partners. This is inand axis system used in the paper. Lanthanum is on the c@yral

particular true for matlockite hosts, e.g., Refs. 10, 11, beaxis.
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0.5—-3.0 cm resulted. This fact and the absence of any EPR M T 7 I
signal in the as-grown crystals proved that lanthanum was
incorporated as L3 . Appropriately oriented samples were x
rayed for 1—6 H40 kV/20-30 mA, usually at 300 Kresult-

ing in a blue or Bordeaux coloration. Several samples were

additively colored by heating theifio 780 °C) in a closed o
nickel tube under ultrapure argon and in presence of the

I 1 I- 300 350 400
metal vapor corresponding to the host cation. EPR experi Mag, field [mT]

ments were performed on a laboratory assembled spectromn
eter based on a Varian E110 X-band bridge with 100-kHz
modulation. A cylindrical Tl;; mode cavity of our own con-
struction with lateral Suprasil windows$oadedQ typically
7000 was mounted vertically on the top of an Oxford Instru-
ments flow cryostat at the center of the air gap of a Varian 9 =
magnet. The excitation light setup consisted of an ILC xenon&
lamp (150—-500 W filtered by an IR absorber followed by a &
H20 single-grating monochromatdiinstruments SA Its =
output beam(resolved to~8 nm at 500 nmwas directed

onto the sample in the EPR cavity. The irradiance at the .
sample crystalsee Table Il was determined. The results are ¢ axis Angle a(byaxis
rather estimates as they were determined indirectly: from . ]
published tables/graphs of the spectral radiance of the ILC FIG. 2. (a) EPR spectrum of tetragonal £ain BaFCl: B|C,.

. 7=9086.1 MHz, T=5 K. (b) Angular dependence of the EPR
Xe lamp, the response function of the H20 mor]OChmma‘torSpectrum:BH(100). Crosses, experimental points and continuous

and by mcwdmg Opt'_cal corrections given by OL_” Choser'Iines, best fit with the parameters of TableTl.and » have same
setup. The light escaping from the crystal was projected ontQ,| ,es ada).

a Hamamatsu Si-diode detector; Suprasil lenses were used.

The electron-nuclear d_ouble'resonalﬁEeJDOR.) setup used ion splits into eight lines due to the hyperfifief) interac-
the above X-band Varian bridge. A synthesiz800 kHz— i, \ith the lanthanum nuclear spi99.8% with | =7/2)
160 MH2) in series with a square-wave modulatarodula-  gee Fig. 2a), sticks labeled1)]. Each hf transition is further

tion frequency 172 Hg a wide band preamplifier with gpjit intg a number of lines due to the superhyperfigkf)
current-stabilization feedback, and a power amplif€®0  jyieraction with the four structurally equivalent direct F

kHz-120 MHz 250 W and 90-500 MHz 9 W, respectiVely pgjghnor nuclei. When these are equivalent with respeBt to
Su_pplled the rao_llo frequendiRF) current to the cavity. De- 5 ghf lines result having relative intensities 1:4:6:4:1. This
tails of the cavity and the low-temperature equipment ar ation applies in particular wheBl|C, as shown in Fig.
described in Ref. 12. The spectrometer is fully computer, 5 The sticks labele€) in this figure point to one of these
controlled(see Ref. 12 which describes the basic seipe gy syrycture quintets. The spectrum concurs fully with the
analy§|s of the' EPR and. ENDOR spect.ra was perfprmed aﬁroposed model of the center. The angular dependence of the
described, for instance, in Ref. 13. Optical-absorption meaépectrum in the100) planes[Fig. 2(b)] and the(001) plane
sure_ments were realized on a Cary 2_300 instrument or on @’lot shown gave further evidence for the model. Similar
modified Unicam SP80200-800 nmrinstrument. results were obtained for SrFCl:£a The EPR spectra of

both systems, SrFCI:24 and BaFCl:L&", were param-

IIl. RESULTS etrized with the aid of the following spin Hamiltonian.

= 40
E

A. Spectroscopic identification of the dominant centers H=BgSegeB+SeAl%| L2

The x-irradiated samples presented EPR spectra due to
lanthanum, which were function of the crystal-growth condi- + z (SeA#sl#—gy - Bn-Bel ). (1)
tions. In addition all of them showed EPR signals due to 2
lattice defects and most of the samples exhibited EPR signa

due to oxygen the symbols have their usual meaning. The axes of the te-

tragonalg and A" tensors are parallel to the ones shown in
Fig. 1. The indexu enumerates the observed neighboring
fluorine nuclei. The shf structure tens@s have monoclinic
The samples originating from crystals which had beersymmetry. An initial parametrization was undertaken by as-
grown by using fluorinated Laf(typically 0.1-0.2% and  suming that they contain an antisymmetric part. The result-
either BaC} of low oxygen content or NI (see above ing values of this part were below the errors of the experi-
presented after x irradiation the EPR spectrum of a tetragonahent. For this reasom\* were assumed symmetric. The
La®" center. Figure 2 shows the spectrum of BaFCliLa orientation of their respective axis systems is obtained by
obtained withB||C,. The electron spin of L ion is S  applying the sequence of rotations with the Euler angles
=1/2. The correspondiniyl ;= 1/2—~M= —1/2 EPR transi- then B then y to the axesx,y,z of Fig. 1. The obtained

1. Tetragonal lanthanum center
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TABLE I. EPR spin Hamiltonian parameters of tetragonad Lin SrFCl(at 78 K and 5 K and BaFCl(at
5 K).

Host  Defect g g, —AR AT AL AL AL BT TIK]

SIFCl L& 1.79312) 1.89633) 397.144) 276.65) 1258) 1238) 1567) 26(10) 78
SIFCl L&' 1.790G3) 1.89714) 402.36) 274.647) 1235 1304) 1578) 138 5
BaFCl L&* 1.75331) 1.88912) 383.13) 262.45 121(4) 132.44) 1488) 158 5

8 uler anglesy,8,y,a=0°, 90°, 180°, 270°,y=0°.

spin-Hamiltonian parameters are given in Table I. In bothBut when during crystal growth a few 100—-1000 ppm of
cases no resolved shf structure due to @ns was observed MeO was added to the melt or when oxygen-free crystals
by EPR. At 4.2 K it was possible to saturate both systemavere subsequently hydrolizédee, e.g., Ref. 1%he mono-
with a microwave power of 1-4 mW and ENDOR experi- clinic lanthanum center was always observed after subse-
ments were performed to improve the precision of the fluoguent x irradiation of these samples. An optical transition at
rine shf constants. ENDOR lines due to Gkere observed 22370 cm* (SrFC) and at 20400 cm" (BaFC), respec-
but not investigated in detail. The respective temperature déively, was found to be due to this center. Its integrated in-
pendences of the relaxation times are rather different for thi€nsity was nearly independent of temperature fbr

two hosts. The lanthanum EPR signal disappeared4a K <300 K. The whole of the results made evident the close
in BaFCI but was observed up to ca. 130 K in SrFCI. similarity between this center and the well known YO and

Optical-absorption bands associated with this ion were' O2 molecular structures observed in the alkaline-earth fluo-

: 4,15
identified with the aid of correlated optical and EPR experi—rlde hosﬁéh f th | d simul
ments. They were at 17 890 crh(FWHH: 3030 cmi %) and For all these reasons part of the samples presented simul-
at 10940 cm? (integrated intensity: 0.09x intensity of the taneously the tetragonal £:2 center and this molecular La-O

oy . structure. Nevertheless, the two centers were easily distin-
former one for BaFCl:L& *. The corresponding bands were giished in EPR experiments due to the very different tem-

at 16780 cm* (FWHH: 1700 cm ') and at~11600 cm*  perature dependences of the respective relaxation times.
(integrated intensity 0.01X intensity of the former bandor

SrFCl:L&". The bands were of nearly Gaussian shape and 3. X-radiation damage and oxygen centers in M€l
the surface under the curve of the bands in the visible part of (Me=sr, Ba)

the spectrum was only weakly temperature dependent. These a|| qur x-irradiated and/or additively colored samples of

transitions are nearly aIIowe_d. Thi_s is not contradicted by a5,rc| and BaFCl presented the corresponding (Eenter
vglue of 0.15¢-0.04) of their Qscnlator strength dpduced (see Table . The samples which had been additively col-
with the Dexter-Smakula equation. The concentratlon of th%red additionally presented the EPR spectrum of the corre-
tetragonal lanthanum centers was thereby determined by,qn4ing F(CT) center. The spin-Hamiltonian constants of
comparing the integrated EPR signal intensity with thethese F centers were determinéste Table ) and the

equivalent quantity of a known quantity of Cup@long  tical-absorption spectra recorded. The obtained results
knpwn procedures. The bands in the visible part were unporu”y agree with the ones determined by Yusteal ! in pure
larized. MeECl.
o _ Several EPR spectra due to oxygen centers were observed
2. Monoclinic lanthanum-oxygen molecule ion in both hosts. The angular variation of the dominant spectra

Samples originating from crystals that had been grown byvas studied in detail and analyzed. The resulting spin-
using as-bought LaFand/or vacuum-dried Baghresented Ham|lt_on|an parameters are given in Table II. Generally
after x-irradiation an EPR spectrum of monoclinic symmetrySPeaking, the basic oxygen centers(® ), O™ (CI"), and
with respect to{110. The signals were observed already atQ, (CI”) in BaFCl are well understooff:° Our results agree
room temperature. The angular dependence of the spectruwith the published ones as regards these systems. The situa-
was studied in detail and was parametrized with the aid ofion is different for SrFCI where very few published results
the first two terms of Eq(1). The resulting spin-Hamiltonian €Xist (see, however, Ref. 16This will be discussed in Sec.
parameters are given in Table Il. Thaxis of the monoclinic V. Note that the published results about the oxygen centers
g tensor is rotated i110) by 65 ° fromC, for StFCl and by ~ in BaFCI had been obtained from crystals only doped with
47 ° for BaFCl. Both systems present an isotropic lanthanun@Xygen. The good agreement between these and our corre-
hyperfine tensoA2. This center clearly includes one lantha- sponding results shows that our oxygen centers in BaFCl are
num atom. It also includes oxygen for the following reasonsnot located in the immediate neighborhood of lanthanum

(1) 1Its spin-Hamiltonian parameters and optical- (See also Ref. 17 with the exception, of course, of the LaO
absorption spectrurfsee beloware very similar to the ones Mmolecular structure.
of the Yttrium-Oxygen center in the alkaline-earth
fluorides!*

(2) The MeFCI crystals Me=Sr, Ba grown under A large part of the investigation focused onto the pro-
oxygen-free conditionssee Sec. )l did not show this center. cesses in the BaFCl host. These will be presented in the

B. Light-induced electron transfer processes
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TABLE Il. Principal values of they tensors of several centers and of the La-oxygen complex in SrFCI and BaFCI.

Host Defect Oyx Oyy g, al°] B[°] vyI[°] TIK] Remarks! Ref.
SrFCI F(CI) 1.9927 1.9927 1.9945 0 0 0 78 shfs resolved only along 11
F(F) 1.993 1.993 1.997 0 0 0 77 shfs resolved only along 11
O (ClI")' 2.0602 2.0602 2.0024 0 0 0 77 shfs 4Ak,=10.9 MHz this paper, see text
A,y<2.0 MHz
A,,=40.5 MHz
a=0°, 90°, 180°, 270°
B=38(4)°, y=0°
O (CIM)" 21746 21746 1.9925 O 0 0 77 shfs AL, =54.5 MHz this paper, see text
Ayy=45.8 MHz
A,,~=12.4 MHz
a=0°, 90°, 180°, 270°
B=44(6)°, y=0°
O,(ClI") 2.1088 2.0063 2.0005 0 0 0 77 shfs Ak, =11 MHz this paper, see text
Ayy<6 MHz
A,,=43 MHz
a=0°, 180°
B=38(5)°, y=0°
O, 2.1365 1.9536 1.9613 0 23] 0 4.4 No resolved shfs this paper, see text
2.097 1.96 2.003 0 0 0 32 Motional averaging(i90)
Spectrum disappears far=36 K
O,-V((? 2.0038 2.0038 2.0819 0 B 0 77 No resolved shfs this paper
LaO 2.0401 2.0299 19956 45 @ 0 77 AiL:0=43.5 MHz (2=7/2) this paper, see text
BaFCl F(CI) 1.9798 19798 19690 O 0 0 77 shfs 4 {#aBa®) 11
F(F) 19695 19695 19836 0 0 0 77 shfs 4 {#aBa®) 11
O (ClI") 22476 2.2476 1.9770 0 0 0 77 shfs 4 F 10
O (F) 2.0881 20881 20015 O 0 0 77 shfs 4 {CICPY) 10
O, (ClI") 2.2375 1.9941 1.9868 0 0 0 15 shfs 2 F 10
O-Vg(?) 19952 1.9952 2.0576 0 &® 0 77 this paper
O-Vg(?) 2.0049 2.0049 2.1207 45 @B 0 77 this paper
LaO 2.0591 2.0106 2.0022 45 @& 0 7 A2 =43 MHz this paper, see text

8shfs constants are absolute values.

FIG. 3. (a) Intensity of the EPR lines labeled
by arrows in(b) as a function of time under dif-
ferent lighting conditiongl, no light; 1, 1V, 400
nm; and lll, V, 700 nnm. Host: BaFCl.(b) The
spectra observed at times denoted hy A , E in
(@): B|[110], »=9092.5 MHz, andT=20 K.
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following. As the F centers are intrinsically unstable at RTlight. The magnetic field of the EPR spectrometer was tuned
(Refs. 11,18 experiments were performed at typically 5 K. to the maximum of the transition marked by the arrow in Fig.

The effect of the light was monitored with the aid of EPR. 3(b) of the L+ spectrum(B). The exciting light was set to
Briefly irradiated samples of BaFCl:La were chosen whichdifferent wavelengths and powers and the intensity of the
did not present the 1% spectrum but showed JJCI™) transition was continuously monitored. The results are pre-
O (F) and FE ) with a good signal-to-noise ratiS/N) sented as points in Fig. 4. The superimposed dashed line
[spectrum A in Fig. &)]. Then, different lighting conditions represents the best fit obtained from the rate equation given
were applied and the EPR spectrum was repetitively rein the caption of Table IIl, with the aid of RATLAB script
corded. The spectra of several runs are shown in Rigl. 3 and by using the parameters given in this table.
They corresponded to times labele¢star), B, . .., Hend Globally, there was close but not exact reversibility. After
in Fig. 3(@). The intensities of the three EPR lines marked byseveral back-and-forth transfers a broad and weak optical-
arrows in Fig. 8b) are plotted in Fig. @). The treatments absorption banépeaking at 14 065 cm' in BaFC)) began to
were the following appear. No EPR signal could be associated to it but the

(1) No light applied: no changes were seen. wavelength region corresponds to absorption bandsarf-

(1) Light of wavelength 400 nm was switched on. The paramagneticF center aggregatés-?*® Subsequent heat-
global reaction F(F)+La*"+h*v—F"(F )+La?" took ing of the samplegto 200 °C for about 10—15 mjrmade the

place. coloration disappear. The electron transfer processes between
(1) The wavelength of the light was switched to 700 nm.the L&}, ion and F(F) in SrFCl:La were observed only in
A reverse process took placeee Sec. IV. samples of low oxygen content. The presence of small con-

(IV,V) Repetition of the cyclégll, 11 ).
The concentration of the G centers remained unaffected TABLE lll. Parameters of the fit of the curves Fig. 4. The fit

[see Figs. &) and 3b)]. The F(F) center and L4" showed function wasS=C+ A exg] — gt] (see text
donor-acceptor behavior. Their respective states were switch-

able by light of appropriate wavelengths. Similar experi- P [irrad. (mW/cnd)/

ments were performed on SrFCli‘aat 78 K sample tem- nom. power

perature. The electron transfer between the F centers and thg,. \ (nm) xe-lamp(W)] ko (M"Y A (a.u) C (a.u)
lanthanum ions was observed also in this cdmné see be-

low). In addition, some samples presenting a useable! 450 0.35/400 0149 -0.61 254
O (CI7) center concentration permitted a light-induced Il 650 0.17/400 0.197 093 134
back-and-forth electron transfer between this one and thdll 450 0.17/200 0137 -061 210
lanthanum ions. Only few experiments were performed atlV 650 0.087/200 0.114 0.50 1.39
RT. The evolution of the tetragonal & center concentra- V 650 0.22/500 0.114 0.46 1.09
tion was thereby monitored with the aid of the optical ab- VI 550 0.37/500 0223 -0.74 212
sorption band in the visible. The fact that the F centers arevil 750 0.14/500 0.340 0.80 0.96
metastable at RT had to be taken into account. VIl 350 0.23/500 0.337 -—151 3.14
The time dependence of the 1faconcentration was fur- X 650 0.22/500 0.575 121 117

ther recorded at several different wavelengths of the exciting
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centrations of oxygen, more specifically of the @enters, above 18 K in its EPR spectrum is remarkable. Indeed, the
turned out to be more critical than in BaFCl as the electrorPrientation of its magnetic orbital is alorig00], in a geom-
transfer processes involved in addition the oxygen center£try where the molecular and the third orthogonal axes are
Rate constants measured in samples with low oxygen contelftcated in a correspondin@.00 crystallographic plane. The -
were typically 25—40 % smaller than the corresponding one&hotional effects affect these latter two axes. This center is
observed in BaFCI:L% . But the non-negligible dependence Probably situated at an interstitial position located 100,

on oxygen centers would have needed one to perform B line with a stable interstitial site predicted from numerical

much more detailed study of these systems, which has ngimulations by Islam and Baetzold Two in-plane host cat-
been done. ions are disposed symmetrically with respect to @eaxis

passing through the site. At its low-temperature monoclinic
position the oxygen molecule ion is off the site and interacts
dominantly with one of the cations. At higher temperatures it
To our knowledge there are few publications on opticalswitches between the two symmetrically and energetically
and EPR properties of Pa impuritie$>~?>to compare with.  equivalent positions. Thereby it restores dynamically the lo-
In addition the cited papers all deal with a Jahn-Te{l#)  cal symmetry G, as observed by EPR. The oxygen centers
ground state. The ground state of the present system is orbigissociated with a question mark have been identified experi-
ally nondegenerate and transformsBasunder theC,, point  mentally with a good S/N, but the given models are only
group. It is mainly $l,2_y2. The orbital reduction facté?*’  tentative.
deduced from the fluorine shf structurekis-0.86 for L&, The time evolution of the %" density(Table 11l and Fig.
in BaFCI andk~0.83 in SrFCI. We assigned the optical- 4) presents a dominant transfer mechanism of the Bypel .
absorption band at 10940 crh to the (only symmetry- The constani, of this table is a function of the forwarkj
allowed B;—E transition within thed manifold of Lg.;,. (D tol) and the backwar, rate constant, respectively, and
This allowed one to obtain an estimate of the spin-orbitof the intensity and frequency of the excitation light. It fur-
coupling constant by using the relatio, —2.0023 ther includes the transition probabilities of the intervening

=(2kN/Agp).?%?"  The evaluation gave A=710 excitation processes.
(+20) cm L. This approach needed one to consider, how- A remarkable fact is that the Ba concentration de-
ever, that the termind state is degenerate and, therefore, iscreased under irradiation with light af=13 300 cm * (750
JT active. The coupling between this state and the zonenn;);At this energy no optical transition due to the tetragonal
centerb, phonon (where b, is the optical Raman-active L&" impurity could be observed. Nevertheless, thé'La
I'-point phonon at 216 cit e.g., Ref. 28is probably stron- ~ concentration decreased with a spedifiormalized with re-
gest, thus a modelH®b,) applies. With the aid of the Spect to the irradiangerate comparable to the one obtained
model of Bacd® which includes this situation we estimated With light at 15385 cm®. The question is, therefore,
a JT energy of th& manifold of 155 cmi* which justifies ~ whether the conversion from Bato La®" is at the end due
the approximation used to obtaln These results allowed t0 an electron transferred from the ion to the lattice or due to
one to further predict the position of tiBy —E transition in @ hole trapped from the lattice. The second hypothesis seems
SrFCI. The evaluation gave an electronic transition energy ofhore likely in view of the obtained results. Our data demon-
11400 cm %, which is in good agreement with our prelimi- Strate the presence of F center aggred&@és'®which have
nary experimental result. We identify the absorption bands a@ ground-state energy located in the band gap but with en-
17890 cm! for BaFCIl and at 16 780 cit for SrECI as  €rgy depending on the number of vacancies and electrons
charge-transfer transitions, in agreement with their respectivévolved. Excitation into the absorption bands of some of
oscillator strength. these may result in a rearrangement of the electron distribu-
Several of the oxygen centers listed in Table Il need to bdion such that a hole is created. This cannot be a simple V

examined, in particular regarding the host SrFCI. There, ngenter, as these remain localized at 20 K. Instead, probably
O (F") has been identified reproducibly. The @1)' ion ~ an electron-hole pair is created which diffuses into the lattice

shows a shfs which is the signature of a Giite. It was where it encounters a Ba. The hole is captured and the
observed with a very good S/N ratio in the pufenly  electron i_s attracted by an ionized F center. This mechanism
Oxygen-containinDSrFC| host and was absent or genera”yagrees W|th the fact that nOchenters were Observed and
rather weak in the La-doped ones. On the contrary, thshows the importance of the cluster F centers for the return
O~ (CI")" ion was only observed in the RE-doped Samp|es_tran_sfer mechanism. It _Would bg importa_nt to be able to as-
Its shfs indicates that this Oion has tetragonal site symme- Sociate photoconductivity experiments with the presently re-
try and is located on or near a Cposition—probably asso- ported ones.to pe able to assess the position of the different F
ciated with a nearby vacancy on thg Exis. This tentative Center species in the energy gap of the crystal.

model has to be tested and probably completed as we ob-
served this center only in the RE-doped SrFCI crystals. The
O, (CI™) molecule ion is very similar to the one identified in  This research was supported by the Swiss National Sci-
BaFClI which is very well documentgdee Refs. 6,7,10, and ence FoundatioiGrant No. 21-50828.97and by the Swiss
references thereinThe G, center showing motional effects Optics Priority Program No. 2.

IV. DISCUSSION
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