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bstract

The novel phosphor of LaAlGe2O7 activated with the trivalent rare-earth Ln3+ (Ln = Eu, Sm, Dy) ions were synthesized by solid-state method,
nd their characterization and luminescent properties were investigated. The absorption, emission and excitation spectra, and decay curves were
mployed to study the luminescence properties. The calcined powders of the Eu3+, Sm3+ and Dy3+ ions doped in the LaAlGe O emit bright red,
2 7

eddish orange and yellowish white light, respectively. In the photoluminescence investigations, there is a single and highly symmetric site for
ctivator ions in the LaAlGe2O7 host lattice. The sharp emission properties show that the LaAlGe2O7 is a suitable host for rare-earth doped laser
rystal and phosphor material.

2006 Elsevier B.V. All rights reserved.
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. Introduction

The energy levels of the lanthanide ions in a range of crys-
als were investigated and tabulated by Dieke et al. in 1968 [1],
nd rare-earth ions have been extensively used as the active
ons in phosphors for several decades. More recently, however,
he development of flat panel displays, such as field emis-
ion displays (FEDs), plasma display panels (PDPs) and thin
lm electro-luminescent devices (TFEL), or white light emit-

ing diode (LED), have emerged as the principal motivation for
esearch into rare-earth luminescence, and the present article
herefore concentrates on the variety of different ways in which
are-earth luminescence has been exploited in this field [2–5].
he rare-earth ions are characterized by a partially filled 4f shell

hat is well shielded by 5s2 and 5p6 orbitals. The emission tran-
itions, therefore, yield sharp lines in the optical spectra. The

se of rare-earth element-based phosphor, based on “line-type”
–f transitions, can narrow to the visible, resulting in both high
fficiency and a high lumen equivalent [6]. It is, therefore, urgent
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o find a stable, inorganic rare-earth-based phosphor with high
uminescent efficiency.

The phases composed by the elements with the smaller differ-
nce of electronegativity (X), corresponds to a narrower band gap
f compounds, leading to higher conductivity. The difference
etween the electronegativities of Si and O (�X = 1.54) exceeds
hat between Ge and O (�X = 1.43) [7]. Therefore, germanates
re the host candidate in the search for phosphors with reason-
ble conductivity. The stoichiometric formula of germanates
RGe2O7 (where M = Al3+, Ga3+ or Fe3+ and R = rare-earth

on) was reported in the early eighties to belong to the mon-
clinic AlNdGe2O7 structure type [8–10], space group P21/c
no. 14). These kinds of compounds are of great interest in laser
rystal physics; for instance, the incorporation of R3+ activators
nto single-centered hosts up to full substitution of all cations
ives the possibility of obtaining the so-called self-activated
rystals. The rare-earth cations are surrounded by nine oxygen
toms. Rare-earth ions can be separated by AlO5 and Ge2O7
olyhedra in LaAlGe2O7, and the La3+ ion may be (totally or

artially) replaced by one or more type of Ln3+ ions. The lumi-
escence study of a series of such compounds provides much
aluable information for optical applications. We have found the
b3+ and Tm3+ ions in LaAlGe2O7 present intense green and

mailto:enphei@mail.ncku.edu.tw
dx.doi.org/10.1016/j.jallcom.2006.08.269
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lue light emissions, respectively [11,12]. To our knowledge,
o luminescence in Eu3+, Sm3+, Dy3+-doped LaAlGe2O7 has
een reported. In this paper, Eu3+, Sm3+ and Dy3+ ions acti-
ated LaAlGe2O7 were prepared using a solid-state reaction,
nd the phases, morphologies, and photoluminescent properties
ere then studied.

. Experimental

Samples of compounds of Eu3+, Sm3+, Dy3+-doped LaAlGe2O7 were syn-
hesized by vibrating milled solid-state reaction. The starting materials are as fol-
ows: La2O3, Al2O3, GeO2, Eu2O3, Sm2O3 and Dy2O3 (purity ≥ 99.99%). After
echanical activation by grinding in a high energy vibro-mill for 15 min with

irconia balls in a polyethylene jar, the mixtures were calcined at 900–1300 ◦C
or 12 h in a programmable furnace.

For determination of crystal structure, samples were investigated by X-ray
iffraction (XRD). The XRD profiles were measured with a Rigaku D/max
-ray diffractometer, using Cu K� (λ = 1.5406 Å). The ambient temperature
hotoluminescence (PL) spectra were obtained by Hitachi F-4500 fluorescence
pectrophotometer equipped with a Xe lamp. Optical absorption spectra were
easured at room temperature using Hitachi U-3010 UV–vis spectrophotometer.
he standard reference used is MgO. The surface morphology was examined by
igh-resolution scanning electron microscopy (HR-SEM, S4200, Hitachi).

. Results and discussion

.1. Structure properties
The XRD profiles of the samples are shown in Fig. 1. In
he diffraction pattern of the specimen heated at 1000 ◦C, some
eaks reflecting the formation of typical LaAlGe2O7 phase was
bserved. However, a few peaks due to the intermediate phases

ig. 1. The X-ray diffraction patterns of the LaAlGe2O7 powders calcined at
ifferent temperatures: (a) 900 ◦C, (b) 1000 ◦C, (c) 1100 ◦C, (d) 1200 ◦C, (e)
250 ◦C, and (f) 1300 ◦C for 12 h.
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Fig. 2. The UV–vis absorption spectrum of LaAlGe2O7 powder.

lso appeared. Refining the positional peaks, the intermediate
hases correspond to a mixture of La2GeO5 and La4GeO4.
t 1100 ◦C, intermediate products were completely eliminated

nd the crystallinity of the LaAlGe2O7 powder increased with
ncreasing calcination temperature. The SEM images show that
he grain size of LaAlGe2O7 powders increased gradually as
he calcination temperature increased from 1100 to 1250 ◦C.
t appears that a higher calcination temperature enhances the
tomic mobility and causes grain growth to result in better
rystallinity and superior luminescence properties. However,
he thermal behavior of the compound shows that the mate-
ial is unstable at 1300 ◦C. The XRD profiles reveal that the
rystallinity decreases, and several unknown impurity phases
ere observed at the calcination temperature of 1300 ◦C. The

mission intensity also decreased significantly. This observation
ndicates that the single phase of LaAlGe2O7 was completed by
eating to between 1100 and 1250 ◦C, and the optimum emission
erformance was provided by heating to 1250 ◦C.

The optical absorption spectrum of LaAlGe2O7 recorded in
he spectral region from 190 to 700 nm at room temperature
s plotted in Fig. 2. Two absorption bands for the host lattice
ere found in the UV region. The principal broad host absorp-

ion band was situated at 215 nm (5.77 eV), and the minor band
as around 300 nm (4.13 eV). There is no obvious absorption
etween 350 and 700 nm. In the photoluminescence spectra, the
ure LaAlGe2O7 without activators had no emission in the wave-
ength region measured. The LaAlGe2O7 could be classified as
he extrinsic (localized) luminescence type, in which the lumi-
escence excitation and emission processes are confined in a
ocalized luminescence center [13].

The XRD data of the LaAlGe2O7 powders with differ-
nt amounts of rare-earth ions reveals a single-phase with-
ut any impurity; all of the peaks were identified to be the
onoclinic LaAlGe2O7 phase (space group P21/c). The lat-

ice parameters of the extensive substitution of Eu3+ for La3+ in

La1−xEux)AlGe2O7 (0 ≤ x ≤ 1) estimated from the XRD data
re shown in Fig. 3. The structure shrank gradually along the a,
and c axes as the Eu3+ concentration increased. It was recog-

ized that a slight difference in the ionic radius between La3+



Y.-C. Li et al. / Journal of Alloys and C

F
t

(
d
r
c
i
(
f
t
w
T
c
i
b

3

a
L
t
F
n
e
o
c
r
t
E
s
t
c
b
s
d

d

r
L
t
w
t
H
t
t
t
b
t
n
i
s
i
a
o
t
w
E
r
a
i
p
h
s

l
t
s
l
f
T
t
l
n
d
t
w
o
H
s
H
a
s
a
t
t
r
t
a
g
L

ig. 3. The variations of the monoclinic lattice parameters a, b and c axis with
he Eu3+ content in the (La1−xEux)AlGe2O7 (0 ≤ x ≤ 1) (in Å).

rIX = 1.216 Å) and Eu3+ (rIX = 1.120 Å) ions resulted in a slight
ifference in the lattice parameter of the solid solution. A linear
elationship holds between the lattice constants of the mono-
linic structure and the amount of Eu3+ ions. The same tendency
s also observed for doping with Sm3+ (rIX = 1.132 Å) and Dy3+

rIX = 1.083 Å) ions. This is direct experimental evidence of the
act that the crystal can be assigned to the structural nature of
he LaAlGe2O7 phase, and an indication that the rare-earth ions
ere satisfactorily substituted for the La3+ ions in the lattice.
he LaAlGe2O7 powders doped with rare-earth ions at different
oncentrations do not significantly affect morphology. The SEM
mages reveal that the particles are irregularly shaped, with sizes
etween 1 and 6 �m.

.2. The luminescence of Eu3+-doped LaAlGe2O7

Fig. 4 presents the photoluminescence excitation, emission
nd absorption spectra associated with Eu3+ ions doped in
aAlGe2O7. The assignment of all the transitions on excita-

ion and emission spectra are shown in the bottom right part of
ig. 4. The excitation spectrum contains two parts. A broad band
ear 278 nm is the charge-transfer state (CTS) band, because an
lectron transferred from the oxygen 2p orbital to the empty 4f
rbital of europium, which may be ascribed as ligand-to-Eu3+

harge-transfer transitions (LMCT) [14]. The sharp peaks in the
ange from 280 to 550 nm are associated with typical intra-4f
ransitions of the Eu3+ ion. In comparison with the conventional
u3+-doped phosphors [15–17], it is noteworthy that the inten-
ity of CTS transition is significantly weaker than that of intra-4f
ransitions. This phenomenon is uncommon, because the typi-
al Eu3+-activated phosphors always show strong CTS transition
and absorption around 200–300 nm. Recently, there have been

ome phosphors that also show intense f–f absorption, which
ominates the excitation process [18,19].

The UV–vis optical absorption spectrum of LaAlGe2O7
emonstrates that the absorption band corresponds to the UV
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egion at 215 and 300 nm. After europium was added to
aAlGe2O7, the compounds exhibit strong broad host absorp-

ion bands and several weak absorption peaks (Fig. 4(b)). The
eak absorption peaks associated with typical f–f transitions of

he Eu3+ ion agree well with the excitation spectrum (Fig. 4(a)).
owever, there is no transition assigned to the host absorption in

he excitation spectrum. Such a mismatch in the wavelength pat-
ern is because the absorption spectrum is detected primarily by
he numbers of occupied states in the ground level and the num-
ers of unoccupied states not only in the excited level but also on
he transition probability, whether the transition is radiative or
ot. Nevertheless, only the radiative transition can be measured
n the photoluminescence excitation spectrum. The absorption
pectrum around 300 nm shows a complicated absorption region,
n which the host absorption is mixed up with the CTS and f–f
bsorption of the Eu3+. It might be acceptable that the CTS band
verlaps with the absorption band of the host LaAlGe2O7, so that
he CTS has less contribution to the excitation. Additionally, the
eak CTS band may be due to the weak covalency between
u3+ and O2− in the (La1−xEux)AlGe2O7 crystallites [20]. It is

ecognized that no efficient energy transfer occurs between the
ctivator and host. One of the interesting results of this work
s that the excitation spectrum of the Eu3+-doped LaAlGe2O7
hosphor could be strongly excited by the near-UV light, which
as potential as a near-UV LED converted phosphor in solid-
tate lighting technology.

Most of the f–f transitions of the trivalent lanthanides are
ittle affected by the environment. A few, however, are sensi-
ive to the environment and become more intense. Such tran-
itions have been called hypersensitive transitions [21]. This
uminescence feature can yield structure information of a dif-
erent character from that obtained by X-ray diffraction [22].
here are six obvious emission peaks between 550 and 750 nm

hat correspond to intra-4f-shell transitions from the excited
evel 5D0 to lower levels 7FJ (J = 0–5) for Eu3+ ions. Lumi-
escence from the higher excited states, such as 5D1, is not
etected, indicating a very efficient nonradiative relaxation to
he 5D0 level [23]. The electric dipole transition 5D0 → 7F2
ith �J = 2 is hypersensitive, and the intensity can vary by
rders of magnitude, depending on the local environment [24].
owever, the magnetic dipole transitions (5D0 → 7F1) are insen-

itive to the site symmetry, because they are parity-allowed.
ence, the (5D0 → 7F1)/(5D0 → 7F2) emission ratio can be used

s a measure of the site symmetry of Eu3+. In Fig. 4(a), the
trongest emission peak situated at 591 nm showing prominent
nd bright red light is due to the 5D0 → 7F1 magnetic dipole
ransition, which indicates the Eu3+ site has inversion symme-
ry. In LnAlGe2O7 (Ln = rare-earth ions) crystal structure, all
are-earth ions form LnO9 nanohedra that occupy a single crys-
allographic position with C1 point symmetry [25], which is not
site symmetry center. Due to the characteristics of the space

roup P21/c, we can only identify the inversion center in the
nAlGe2O7 unit cell [26]. Hence, this may be the reason why
he luminescence spectra have the inversion symmetry emission
roperty.

Samples with various Eu3+ content had a similar spectra
avelength pattern with those in Fig. 4(a). No wavelength shift
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ig. 4. Photoluminescence emission and excitation (a) and absorption spectra (
hown on the bottom right.

r peak for a new site has been observed at high Eu3+ concentra-
ions. The emission and decay time behaviors of the 5D0 → 7F1
ransition dependence of the Eu3+ content under excitation at
95 nm are illustrated in Fig. 5. It is well known that the
ower activator doping concentrations lead to weak lumines-
ence while higher doping concentrations cause concentration
uenching. The intensity of the emission increased proportion-
lly with Eu3+ concentration until saturation was reached at
= 0.5. Also, the lifetime declines slightly with increasing Eu3+

oncentration to x = 0.5, and then begins to decrease rapidly
s Eu3+ content increase. This phenomenon (the concentration
uenching effect) is due to the rise in the number of non-radiative
ecay channels, as promoted by the interaction with quenching
enters during the cross relaxation or energy transfer processes
etween excited and unexcited Eu3+ ions. The critical concen-
ration was estimated to be about 50 mol%, which was much
arger than the value reported for Eu3+-doped phosphors, such as

2O3:Eu [16] or YAG:Eu [17]. The main feature of LnAlGe2O7

tructure is constituted by chains of the flexed LnO9 nanohedra
ying along the a-axis, linking alternately through an edge or a
orner from the isolated AlO5 distorted trigonal bipyramids in
he c direction [10,25]. This structural characteristic implies that

F
t
T

ig. 5. The variation of emission intensity and decay time of the 5D0 → 7F1

ransition with Eu3+ concentrations in LaAlGe2O7 under excitation at 395 nm.
he signals were detected at 591 nm.
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ig. 6. Photoluminescence emission and excitation (a) and absorption spectra (
hown on the bottom right.

nergy transfer between the active optical Eu3+ centers located
n the different chains is difficult. Thus, the weak concentration
uenching could be observed.

.3. The luminescence of Sm3+-doped LaAlGe2O7

Trivalent samarium with 4f5 configuration has complicated
nergy levels and various possible transitions between f levels.
he transitions between these f levels are highly selective and
f sharp line spectra. The absorption, excitation and emission
pectra of LaAlGe2O7:Sm are shown in Fig. 6. All the peaks of
he excitation spectra are due to the excitation from ground-level
H5/2 to higher energy levels of Sm3+ ion. The absorption spec-
rum shows two broad host absorption bands and several sharp
eaks due to the f–f transitions of Sm3+. The positions and rela-
ive intensities of excitation peaks agree well with the absorption
pectrum. Generally, the typical Sm-activated phosphors usu-

lly show charge-transfer absorption of Sm3+–O2− interaction
n the UV region. However, there was no obvious charge-transfer
bsorption of Sm3+–O2− interaction or host absorption band that
ould be detected in the excitation spectrum. Only direct excita-

3

c

oom temperature of LaAlGe2O7:Sm. The transitions depicted from 1 to 17 are

ion of Sm3+ ions could be observed. It is recognized that Sm3+

nteraction with the host lattice is very weak, and no energy trans-
er occurs between Sm3+ and host. The reddish orange light of
m3+ consists of three emission peaks in the visible region near
63, 595, and 641 nm, which are assigned to the intra-4f-shell
ransitions from the excited level 4G5/2 to ground levels 6H5/2,
H7/2, 6H9/2, respectively.

A series of La1−xSmxAlGe2O7 samples have been syn-
hesized with the dopant concentration ranging from 0.1
o 20 mol%. The emission and decay behaviors of the
G5/2 → 6H7/2 transition dependence of the Sm3+ content under
xcitation at 404 nm are illustrated in Fig. 7. The emission
ntensity increases with Sm3+ concentration up to 3 mol%, and
hen decreases quickly. The decay time also begins to decrease
apidly at around 3 mol%. Such behaviors indicate that the con-
entration quenching is active.
.4. The luminescence of Dy3+-doped LaAlGe2O7

It is well known that the color of the trivalent dysprosium (4f9

onfiguration) luminescence is close to white. The absorption,
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Fig. 7. The relationship of emission intensity and decay time of the 5D0 → 7F1

transition with Sm3+ concentrations in LaAlGe2O7 under excitation at 404 nm.
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ig. 8. Photoluminescence emission and excitation (a) and absorption spectra (b) at r
hown on the bottom right.
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xcitation and emission spectra of LaAlGe2O7:Dy are shown in
ig. 8. A similar absorption spectrum as Sm3+ is obtained, in
hich the principal features are two broad bands and a number
f absorption peaks in the 300–500 nm region. The broad bands
orrespond to host absorption while the peaks are induced by the
–f transitions of Dy3+. The locations and relative intensities of
he absorption peaks agree well with the excitation spectrum. In
he same way, the host or Dy3+–O2− charge-transfer-sensitised
uminescence was not observed in the short wavelength range.
his phenomenon also confirms that the Dy3+ interactions with
ost lattice are weak, and no energy transfer occurs between
y3+ and the host.
The strongest excitation is induced by the 6H15/2 → 4M15/2,

P7/2 transition at 351 nm. The yellowish white light is com-
osed of blue (484 nm) and yellow (572 nm) regions. They
orrespond to the emission from the 4F9/2 excited state to the
H15/2 and 6H13/2 ground states, respectively. Additionally, a

eaker peak is observed at 455 nm, which can be assigned to the

F7/2 → 6H13/2 transition. The 4F9/2 → 6H13/2 transition belongs
he hypersensitive transition with �J = 2, which is strongly
nfluenced by the outside environment of Dy3+. The Dy3+ site

oom temperature of LaAlGe2O7: Dy. The transitions depicted from 1 to 15 are
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ig. 9. The dependence of emission intensity and decay time of the
F9/2 → 6H15/2 transition on Dy3+ concentrations in LaAlGe2O7 under exci-
ation at 351 nm. The signals were detected at 484 nm.

ust be highly symmetric because the emission intensity of
F9/2 → 6H13/2 transition is less than that of 4F9/2 → 6H15/2 tran-
ition. The (5D0 → 7F1)/(5D0 → 7F2) emission ratio of Eu3+

nd (4F9/2 → 6H15/2)/(4F9/2 → 6H13/2) emission ratio of Dy3+

xhibit the same trends, with variations in LaAlGe2O7. This
esult proves that the local symmetry of the activator ions
elongs to inversion symmetry in the LaAlGe2O7 host lattice.

The relative emission intensity and decay time with varied
y3+ content are represented in Fig. 9. The Dy3+ concentration
ependence of emission intensity and decay time is analogous
o Sm3+. The most efficient PL intensities occur at Dy3+ content
= 0.03 for the system (La1−xDyx)AlGe2O7. Clear concentra-

ion quenching will be observed when Dy3+ is above 3 mol%. It
hows that the concentration quenching effect of Sm3+ and Dy3+

ccurs in narrower saturation ranges than with Eu3+. The cross-
elaxation over ion-ion interaction between two neighbouring
are-earth ions would be beneficial to clarify this issue [27,28].

.5. Fluorescence decay spectra

The effect of Eu3+ content on the 5D0→7F1 transition decay
urves is shown in Fig. 10(a). Before concentration quench-
ng (x < 0.5) occurs, the decay curves show a single exponential
ecay and do not obviously vary with the Eu3+ concentration.
ime-resolved 5D0→7F1 transition shows a single exponential
ecay even when all sites are occupied by Eu3+ ions. The decay
urves can be represented by the equation:

= I0 exp

(−t

τ

)
(1)

here I and I0 are the luminescence intensities at time t and 0 and
is the radiative decay time. All these curves can be well fitted

nto monoexponential decay, revealing that the presence of the
u3+ environment is unique in according with the crystal struc-
ure. Additionally, no wavelength shift or peak for a new site
as been observed for various concentrations or under different
xcitation wavelengths. This implies that only one local Eu3+

nvironment exists, because different centers will have different

t

a
d

ig. 10. Normalized decay curves of (a) 5D0 → 7F1 transition for Eu3+, (b)
G5/2 → 6H7/2 transition for Sm3+, and (c) 4F9/2 → 6H15/2 transition for Dy3+

n (La1−xLnx)AlGe2O7 (Ln = Eu, Sm, Dy).

xcitation and emission spectra. This result is inconsistent with
reliminary investigations of the LnAlGe2O7-type (Ln: trivalent
are-earth ions) structure, where Ln3+ ions are incorporated into
ingle-centered hosts until all rare-earth sites have been substi-

uted [8–10,25].

Time-resolved spectra of (Sm3+, Dy3+)-doped LaAlGe2O7
re shown in Fig. 10(b) and (c). In contrast with Eu3+, the
ecay curves are apparently different. A single exponential
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ecay was observed in the diluted samples. At higher concen-
rations (x > 0.03), however, the observed decay curves were
on-exponential, and the non-exponential change becomes more
rominent as (Sm3+, Dy3+) content increases, revealing that
ore than one relaxation process exists. When the lumines-

ent centers have different local environments, the associated
ons will relax at different rates. If the rates are dramatically
ifferent, then diverse decay curves are likely to be observed.
evertheless, samples with low (Sm3+, Dy3+) content would
inimize the effects of the interactions between optically active

ons. Hence, the low-doped samples yield single exponential
ecay curves with a long lifetime, eliminating this possibility.
dditionally, it is unlikely that only one site with the shorter

ifetime is populated for higher concentrations.
As mentioned before, cross-relaxation occurs easily between

wo neighbouring rare-earth ions. This is the process whereby
xcitation energy from an ion decaying from a highly excited
tate promotes a nearby ion from the ground state to the
etastable level. In Sm3+, the energy gap between the 4G5/2

nd 6F9/2 levels is close to that between the 6H5/2 and 6F9/2
evels. As a result, if the Sm3+ concentration is sufficiently
igh, the higher energy level emission can be easily quenched
n favor of the lower energy level emission [27]. In the case of
y3+ the energy of the 4F9/2 → 6F11/2 + 6H9/2 transition matches

he one of the 6H15/2 → 6F11/2 + 6H9/2 transition [28]. With the
ncrease of Dy3+ concentration, the distance between Dy3+ ions
ecreases; subsequently, the energy transfer between Dy3+ ions
ecomes more frequent. Therefore, the energy transfer process
etween the activator ions (Sm3+ and Dy3+) provides an extra
ecay channel to change the decay curves, resulting in a nonex-
onential decay curve.

In many cases, the concentration quenching is due to energy
ransfer from one activator to another until an energy sink in
he lattice is reached, which is related to the interaction between
n activator and another ion. For this reason, it is possible to
btain the critical distance (Rc) from the concentration quench-
ng data. Rc is the critical separation between donor (activator)
nd acceptor (quenching site), for which the nonradiative trans-
er rate equals the internal decay rate. Blasse [29] assumed
hat for the critical concentration the average shortest distance
etween nearest activator ions is equal to the critical distance.
he LaAlGe2O7 contains a unique crystallographic site avail-
ble for the activator (substitute for La3+), so that only one type
f centre is present. Hence, we can obtain the critical distance
rom the concentration quenching data using the following equa-
ion:

c = 2

(
3V

4πxcN

)1/3

(2)

here xc is the critical concentration, N the number of La3+ ions
n the LaAlGe2O7 unit cell (activator ions are assumed to be
ntroduced solely into La3+ sites), and V is the volume of the unit

ell (545.45 × 10−30 m3 in this case). The critical concentration
as estimated to be about 50 mol% for Eu3+ and 3 mol% for
m3+ and Dy3+, where the emission intensity and decay time
easured begin to decrease quickly. Using the above equation,

[

[

ompounds 439 (2007) 367–375

he Rc was determined to be about 8.05 Å for Eu3+ and 20.55 Å
or Sm3+ and Dy3+.

. Conclusions

A novel phosphor, Eu3+, Sm3+, Dy3+-doped LaAlGe2O7,
ere synthesized and its luminescence properties have been

nvestigated. The XRD profiles show that the lattice parameters
f the compounds (La1−xLnx)AlGe2O7 (x = 0–1) exhibit a lin-
ar relationship, indicating that Ln3+ ions are well substituted
or La3+ ions to form stable solid solutions. In (Eu3+, Sm3+,
y3+)-doped LaAlGe2O7, the absorption spectra are different

rom the excitation spectra near room temperature, suggesting
hat there are two kinds of absorption bands: one results in lumi-
escence but the other does not. The hypersensitive transitions
f 5D0 → 7F2 (Eu3+) and 4F9/2 → 6H13/2 (Dy3+) are relatively
ower than those of the insensitive transitions in LaAlGe2O7.
his is conceivable that the LaAlGe2O7 structure provides high

nversion symmetry sites for activator (Eu3+, Dy3+) ions. Life-
ime measurements confirm the presence of a single activator
nvironment in LaAlGe2O7. The emission peaks of all the sam-
les are very sharp, with the full-width at half maximum in the
ange of 4–9 nm, making them attractive candidates for use in
ptical applications.
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