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ABSTRACT

We reported the structure, photoluminescence and energy transfer studié¥©&Dgo-doped YALBOs)s (YAB) phosphors
prepared by solidtate reaction method at 12083h. Upon273 nm UV excitation, the YAB:Cé phosphor exhibits a sharp

emission band with peak maximum at 380 nm related to the parity and spin allowedsC& Y 4 f

transi

ti

or

with 352 nm, the broad emission band of Gmntains two components at 390 and 417 nm due to the electric dipole transitions
from 5d excited state to the two splitting groufféh. 7. states, respectively. The incorporation of>Cenhances the
luminescace intensity of DY due to efficient energy transfer from T¢o Dy**. The emission spectra of BYCe** co-doped

phosphors under 273 nm excitation display thé& ™2 Y ®Hisz13211and the CE: 5 d

analyzed

by evaluating the

Commi

SSi

Y 4f transitio

on I nternati of/@e

phosphors can be sidicant for current generation UV excited white light emitting diodes.
Copyright © 20B VBRI press.
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can be taned from blugto-white as a function of C&concentration and/or excitation wavelength. Colour perception has been
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(FCT) PostDoctoral Researcher Biniversity of Aveiro, Campus  report the structural, optical and energy transfer (ET)
Santiago, Aveiro, Portugal. His research interest includes the SyntheSiSStudieS of D?/*/Ce°’+ CO—dOped YABphosphors The effect
and characterization of LASER Glasses, Glassamics, Nano . G L. .
Crystalline phosphors drQuantum Dots. of concentration of Ce (sensitizer) on the luminescence of
Dy®* (activator) and the ET from €eto Dy** ion are

_ discussed in detail. Tunability of emission colour from

I ntroduction blueto-white as a function of CGé& concentration and/or

. excitation wavelength is explained. The YAB:DICe*
Nowadays, the research of novel nanocrystalline phosphor hosohors h ial licati iol
materials for various photonid1-3] and biomedical phosphors ave ;I)otfentla applications as a UV convertible
applications [4-6] has been the subject of intense phosphor materials for currentieDs.

investigation. To enhance the efficiency of wHight E . tal
emitting diodes (WLEDSs), special attention has been paid xpernmenta

in the development of frequency converting phosphors Materials

mped through ultra violet (UV) LEDs and capable of
purnp ugh ultra violet (UV) P High purity chemicals of YOs (99.99%), AbOs (99.9%),

emitting the three primary coloufd, 8]. One of the best 5 5 0
possible methods to generate white light is utilizing the 138Oz (99.5%), DyOs (99.99%) and C®s; (99.99%)
were obtained from Sigmaldrich, India. All the

LED chips coated with appropriate -tblour phosphor ) ) o !
which absorbs the UV light emitted by the LED chip and chemlca!s were used Wlth?ut further purification for the
converts it into visible light. Awong the available Preparation of YAB:Dy/Ce* phosphors.
phosphors, the YA(BOs)s (YAB) is one of the suitable
host lattice for RE activated icolour phosphors. The
YAB phosphors are significant for UYEDs due to their Dy*/Ce* co-doped YAB phosphors of chemical
high thermal and chemical stability. Further, the YAB composition YixyAls(BOs)syDy*/xCe* (x = 0, 0.1, 0.5,
phosphors have me advantages over the other available 1, 3% andy = 2%) were prepared by solgate reaction
phosphors owing to their wide isomorphous substitutions, method. The starting chemicals were grinded
UV transparency, nelinear optical properties and homogeneously in the presence of acetone using a pestle
environmental friendly naturf®-14]. and an agate mortar. An excess of 3% ¢B® was added
Trivalent dysprosium (DY) exhibits blue (~47600 to compensate its evaporation while heating. The samples
nm), yellow (~576600 nm) and red (~65680 nm)  were fired at 200 and 600 per 3h and sintered at 1200
emissions throughtFoz Y ®Hisp, *Fo Y ®Hizp, *Fon Y per 3h in air using alumina crucible.
8H11/2 transitions, respectively. However, the intensity of
these transitions depends on the concentration &f iDys Characterization
and site symmetry of the host lattice around thé*pns.
The intensity of*Fez Y ®Haiz2 (yellow) transition is very
sensitive and strongly influenced by the host environmen
while the intensity of*Fo Y ©®His2 (blue) transition is
insensitive ad hardly varies with the host environment.
The relative yellowto-blue (Y/B) intensity ratio gives the
information regarding the site symmetry around the*Dy
ion in which it is situated15]. Additionally, the emission
colour of luminescence of BYis very close to the white
and it can extensively be used as an activator ion in
designing the LED based white light sour¢&s-19]. It is
well known that the CG& acts as efficient sensitizer of ) )
luminescence for certain RE ions because of its intense andiesults and discussion
broad absorption band due to the parity and spin allowed  xrp and SEM analysis
4 f Y eléctic dipole transition[20,21] Since the
degeneracy of 5d orbitals depends on the crystal field  The XRD profiles of undoped, B¥, Cé&*- and

strength around G& the emission wavelength of €ean ~ Dy>/Ce* co-doped YAB phosphors are presentedrig.
be controlled from UV to visible by selecting an 1(a). The observed XRD peaks are well consistent with

appropriate host. As a sensitizer, the3'Ceffectively =~ JCPDS card No. 72978. The YAB phosphor has huntite
enhance the luminescence of Lafiy3* [2], CaMg(CQs) structure with space group R3E27].
GdAl3(BOs)4:Dy3* [9], CaAl;06F: Th3* [22], Relatively weak XRD profiles corresponding to the YBO
SKLMgSOs Th®  [23], CaSeOsNd** [24] and phase could be due to stoichiometric imbalanchigter
SrMg(BOs)2:Pr* [25] phosphors. Till date there were few temperatures or the slower reaction rate eAMith Y203
reports on the D¥/Ce* co-doped white light phosphors ~and BOs. However, the YB@ phase does not affect the
and as our knowledge concerned, no reports are availabl@ptical transitions of RE impurities present in YAB lattice
on the YAB:Dy**/Ce** white-light emitting phosphors. [26].

The structural and luminescence propertiesDyf* The mean crystallite SizeD(th) of undoped, D¥-

activated YAB phosphors were reported in our previous cg+. gng Dy*/C&* co-doped YAB phosphors has been
work [26]. The concentration of By has been optimized calculated by Scherrerds for mu

as 2% for UV excited WLEDs. In the present work we

Method of preparation

X-ray diffraction (XRD) measurements were carried out on
tX0P-@roMate i al s Research Diffract
radiati on (& = 1.5406 i) .
excitation, emission and decay measurements were
performed with a Jobin YVON Fluoroleg
spectrofluorimeter. Scanning electron microscope (SEM)
studies were done usirditachi SU70 scanning electron
microscope. All the measurements were performed at room
temperature.
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Fig.1. (@ XRD profiles for Dy*/Cée* and (b) the SEM image of YAB:

3+ 3+
I:)yZ%/C%% phosphor

whereaad ©Of ar e t herayswsmed é¢ol
record XRD profiles, the full width at half maximum of
diffraction profiles (in radians) and the angle of diffraction,
respectively. The mean ystallite size is estimated to be
39. 50 nm adfintergge pedk ecorrésponding to

(2 0 2) plane. For reference, the powder XRD data of YAB:

DyS;ICQ?; phosphor is given ifmmable 1 The studied
phosphors exhibigrain like morphology with different size
and shape and the particles are appeared to
agglomerated. The SEM image of YABYZ. | Ce,
phosphor is shown iRig. 1(b).
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Fig. 2. PLE and PL spectra for YABrT)yZ% phosphor.

e Rhgiqlumingsgenceof YAB: Dy

The photoluminescence excitation (PLE) and
3+

photoluminescence (PL) spectra of YAB.yZ% phosphor
is shown inFig. 2 The PLE spectrum recorded by
monitoring the emission at 576 nnfFg> Y ©Hisp)
transition exhibits eight bands with peak madimat 325,
338, 352, 365, 387, 426, 453, and 475 nm corresponding to
pdhe ®Hiso Y ®Par2, *laiz, P72, ®Psiz, “Fri2, “Guasz, *lisr, and

For transitions, respectivel{28]. Among these, the PLE

band due to théHis2 Y °P72 (352 nm) transition is found

to be more intense and is used to characterize the optical
; l'grflr‘[sitions of Dy* ions. Upon 273and 352 nm UV

Table 1. The powder XRD data such as peak position°® d ) , @(Cltgtjpns, the PL spectra of YAB:@yphOSphOI’ exhibits

wi dt h at hadqh2mid x i rhuan t (sfeaeing ;yp@)c i n

relative intensity (Rel. Int. in %) and Millar planes (h k I) for YAB:
Dyg;,/Cej,;, phosphor.

similar emission transitions at 485 nffg, Y °Hisy), 576
nm (4F9/2Y 6H13/2) and 666 I"ImAFg/zY 6H11/2).

Position Bag d-spacing Rel. Int. (hkl) 40 4 54 54
16.4708 01722 53.82 30.63 (101) - —
35 4
19.1099 01722 46.44 17.96 (110) 'p
= -1 432
25.3414 01722 35.15 39.12 ©021) - = 'p'u
- + 7]
27.0024 0.1378 33.02 1043 012) lE 2§ 3 .;p 2
; : . ’ o T SNR ‘a2
~m 22
31.9368 0.1722 28.02 32.92 211) o X g
S 20 4 FIJ
33.3208 0.2066 26.89 100.00 (202) = = E E
2 c c =
® 15 4 ™ o~ ~
38.7476 0.2411 23.24 3142 (122) S ~ ele el |98 0
:‘ c|lc c© " (:I)
424113 0.1378 21.31 2489 (113) 10 4 ¢ 8 2 8 = ¢
~ <|v ©f |~ ~
46.8946 0.1378 19.37 10.93 (401) s e
zF e e 2
47.9054 01722 18.98 23.89 312) : 2 aa Fm
0- 2 ) e - £,
51.0367 0.2755 17.90 12.75 033) - " Hisz - o
Ce Dy Ce
52.0801 0.1033 17.56 15.73 042)
54.8518 0.1033 16.73 14.18 223 . . . . -
¢ ) Fig. 3. Partial energy level diagram showing the emission and energy
. f "
55.8343 04822 16.47 11.99 232) transfer mechanisms in BYCe** co-doped YAB phosphor.
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The partial energy level diagram shown Hkig. 3 corresponding to theCe’*: 4 f Y 5d transit
presents the emission mechanism of *Dyn YAB spectrum is similar to that of GehAl3(BOs)4:Cenor [20]
phosphor. In the present study, we focused our discussiorand SgodVigSi>0s:0.01C€é* [23] phosphors.
on the prominent emissiorFg2 Y ®Hisp137) transgtions

only. As seen the PL spectra, though tRe. Y ®Haisq PLE of Ca™ ()_= 380 nm) E—

(blue) and*Fe2 Y ®Ha312 (yellow) transitions are located at =

the same position, their intensities vary as a function of lse O T

excitation wavelength. It is noteworthy that the3Djon f 3230m

has been used as a probe to know the local site symmetr),; £ f\i\‘ /

around it. s R :ri A Gaussian Fit for 256 nm
% |! \ 1 Gaussian Fit for 273 nm
S ' ' 1

When the D¥* ions occupy low symmetry local site E - | ||5. \ \ v hy= 273 0m

with norrinversion centre, the intensity 8Fg2 Y Hizp !l : \//

(vell NS, , o6 gl | \

yellow) transition is prominent than th&s, Y SHisp - . ;

(blue) transition and the Y/B intensity ratio is higher than / . b X '\-j' N ST

unity. Conversely, if théFg, Y SHis (blue) transition is 4 R —— ~

more prominent over th#g, Y ®His (yellow) transition, 200 250 300 350 400 450 00 S5O 600 €50 700

then the Dy* ions occupy higher symmetry local sites with W avelength (nm)

inversion centre and corresponding Y/B intensity ratio is

less than unity15]. In case of YABPVS‘;’ phosphor, the
intensity of*Fo, Y ®Hisz transition is more prominent than
the “Foz Y SHaap2 transition under 273 nm UV excitation.
The Y/B intensity ratio of ~0.7364 indicates that the’Dy
ions occupy the higher symmetry inversion site of YAB

3+
Fig. 5. PLE and PL spectra for YA Sive phosphor.

To resolve the overlapping excitation bands centered at
256 and 273 nm and decompose them into individual bands
the deconvolution procedure assuming the Gaussian shapes
] Dy2: ) of the bands was applied to each peak to identifgtbxa
lattice. Thus, the YAB.”Y=+ phosphor emits palBlue e positions of overlapping energy levels. The PL
colour with CIE chromaticity cadinates (x = 0.2047; y
= 1871) which are well located in the blue region of the
CIE chromaticity diagram shown Fig. 4.

spectrum of YAB.Cef:;o displays a sharp band with peak
maxi mum at 380 nm (5d Y 4f)
excitation. However, it exhibits a broad band with two
components at 390 and 417 nm when excited with 352 nm

UV wavelength. These two components are due to the
electric dipole trasitions from 5d excited state to the two
splitting ground®Fs; 7. states of C&i on. Al so, the
4f band shifts towards longevavelength side when

excited with 352 nm UV wavelength. This might be due to

the splitting of C& ground state in to thefFs, and?F
components. The emission mechanism of*@m in YAB

. L E Y ol phosphor is displayed ifig. 3. The YAB:C€5 phosphor

N oot Y N YN I N <t N N A emits intense blue colour with CIE chromaticity
coordinates (x = 0.1642; y = 0.0131) and (x = 0.1622; y =
0.018) under 273 and 352 nm UV excitations, respectively.
These chromaticity coordinates are well positioned in the
blue region of CIE chromaticity diagram shown in &g

4.

0.0 I)‘ 1 0.2 II. 1 (I. 4 05 06 07 08 0.0 0 I; 2 03 .HZA L L
x- chromaticity coordinate X- chromaticity coordinate

Fig. 4. (Colour online) CIE chromaticity coordinates for YAB:PACE™
phosphor sx=wk 7B (ay=88dm.(b) o

The Dy* ions in LaPQ [2] exhibited the same .
emission properties under 272 nm UV excitation. When Photoluminescence of YAB: Dy3+/Ce
excited with 352 nm UV wavelength, the Dyions  The PLE spectra of B§/Ce* co-doped YAB phosphors
displaced from higher symmetry to lower symmetry sites monjtoring the emission at 576 nm ®yFez Y °Hiz)
‘rlesul_t_mg white emissiofil]. In this case, the w_mséty of containthe C&¥ ( 4f Y 5d) * &bV tFae Dy
Forz Y "Higp transition is higher than that éﬁglz_Y PHasp %Pss2, *Frrz, “Guu, “l1s2 and *Fer)) characteristic bands. For
transition and corresponding Y/B intensity ratio is 1.1478. é)y3+ ce
The CIE chromaticity coordinates (x = 0.3212; y = 0.3616) reference, the PLE spectrum of YABIZze [ ==

phosphor is shown iRig. 6a The PLE spectrum of YAB:

are well located within the white region (deig. 4). o
Ceise phosphor Fig. 6b) monitoring the prominent

Photoluminescence of YAB: Ce emission of Dy*ion at 576 nm4Fe2 Y ®Has) is similar to

3+ that obtained by monitoring the €eemission at 380 nm
Fig. 5 shows the PLE and PL spectra of YA%:el% (5d Y 4f) aFg.5presented in
phosphor. The PLE spectrum revealshree Cé' The intensity of PLE band of &( 4f Y 5d) i ncr
characteristic bands centered at 256, 273 and 1883  with the increase of Géconcentration. On the other hand,

Adv. Mat. Lett. 2013, 4(11), 841-848 Copyright © 208 VBRI press 844
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the intensity of Dy* bands increases up to 0.5%Cand variation in intensity of C¥& 5 d Y o fand (|
then decrease for further inase of C& concentration due  Dy**:*Fop Y SHis» (Ipy) transitions as a function of

to the dominant i ntensity DgYfCe 4donceltratibnd is dllustratet ainFig.o i(b). b a n d
indicating the uniform distribution of By and Cé* ions in Moreover, the increase in Byto-Ce** intensity ratio

YAB host lattice. The intensity variation of €e 4 f Y ) _ “Foso- “Higo

and D)?+:6H15/2 Y 6P7/2 transitions with D?*/CéJ' lce - 5d- 4f a|so revea's the ET from é‘:‘ao Dy3+

concentration is shown iRig. 6 (). Further, the presence jon. The variation ofgy/Ice intensity ratio as a function of
ofCe” 4f Y 5d excitation bande dortenttatiofs deRdrited ifi@ Bg.t rum of
Dy®*/Ce** co-doped phosphors suggest the ET from*@e

Dy®* ions, which is expected to occur considering that the [ Wom 273nm
emission of C&: 5d  ®verlds the DY :®HisnY OPsp,
Fri2, *Gruz, *lisi, “For, absorption (PLE) transitionEig. 6
(d) describes the overlap of Py absorption (PLE)
transitions and Cé emission transitions. This overlap has
been well accepted to be favourable for diicient ET

(b) 1., (380 nm)

00 05 10 1% 20 2% 30
Dy"ICe™ concentraton (%)

hnsity (au.)

Intensity (a.u.)

+ +
from Cé* to Dy**. m —
TR T e e e 3|
a) ce™ 4f= 54 hgy = 576 nm (b) Ce 4t =By g =570NM Wavelength (nm) & /'
- - - .. -
323 nm -
; ; 273 nm ] A= 352nm oo 08 1o 18 20 25 30
) @ o ce™ oncenmation (%)
= > £
k- T = (e) y=-0853x+1.869
§ < o -
- ° ] 3
£ c &
- z
§
E

300 325 350 375 400 425 450 475 500 225 250 275 300 325 350 375
Wavelength (nm) Wavelength (nm)

W Espenmennioaa
— Linear FECunE

<0 -28 28 24 22 20 18 8
Log(C.)

(d) PLE D'Dy" PLoOTCe* 0 400 s s00 550 00 50 700
[1"- 576 am) k" 273mm Wavelength (nm)

-
2

Ce™: 4t~ 5d

3+ 3+
Fig. 7. (a) The PL spectra for YAprZ%lceX__% Wi teh= 233 nm, )
(o) variation of int ®HysY %Ptraositions(cdf Y 5d
(Icdloy) intensity ratio as a function of BYCe* concentration (d) PL

Dy3. Cce,
spectra of YAB:™ 2%/ % Wi tehF 3% nmand (e)Log(l/Cee) of
cCe 5d Y 4f )enryABDy®/Cet ghdsghors.

Intensity (a.u.)
Intensity (a.u.)

IV _J
00 05 10 15 20 25 30 300 325 350 375 400 425 450 475 500 In the preseninvestigation, when the concentration of
Dy*"/Ce** concentration (%) Wavelength (nm) Ce* is raised from 0.1 to 3% the intensity %%, Y °H;

Fig. 6. (a) PLE specira for vABPYZ: S5, anavas: S ) transitions in  YAB:Dy*/Ce&* phosphors increases
i0. 6. ! o 6, . ) N .

phosphors(c) The variation of iSHi&nRu ty mgqomwga”wth%ndthag Rfdthe YAB:DY p_hosphor_under.

transitions as a function of BYCé* concentrationand (d)he overlap 273 nm UV excitation and corresponding Y/B intensity

region of Dy* absorption (solid blackne) and C& emissim (dashed ratios are summarized rable 2
redine) transitions

o Table 2. Yellow-to-blue (Y/B) intensity ratios and the chromaticity
Upon 273 nm UV excitation, the _PL spectra of coordinates (x y-) for YAB: Dyg;,/Cef* phosphors at different
Dy®*/Ce** co-doped YAB phosphors consist not only the excitations.
ce 5d Y 4f trdnSit®r0butrals) OV:*Fop Y
5H 15/ (485 nm), D9+Z4Fg/2 Y  SHiap (576 nm) and Aex=273nm Aex =352 nm
Dy3:*Fg2 Y ©®Hi112 (666 nm) transitions. When excited YABdoping
with 273 nm UV wavelength, a part of excited®Cimns
radiate to the Cé’Fs ground state through 380 nm  ,_o45, 12610 02680 02459 10198 02151  0.323
emissionand the rest of Gé ions transfer their energy to
Dy3’r ions. The excited W ions decay quickly by means x=0.5% 125620 02639 02371 08953 02017  0.1052
of nonradiative (NR) transitions to théFy, metastable
state causing the radiative emission througHfaeY ©H;

YB x- y- YB X- y-

x=1.0% 1.2402 0.2597 0.2266 0.6474 0.1990 0.1023

(J = 15/2, 13/2, 11/2) tran®bs. The PL spectra x=30% 12092 02614 02316 07575 01946  0.0962
normalized to the intensity of & 5d Y 4f transititon 1S
shown inFig. 7(a). As seenin Fig. 7(a), the intensity of théFez Y ®Haizp

From these spectra it is known that the luminescencetransition is more prominent than tH#o, Y ©Hisp
intensity of C&~ 5d Y 4 #:Fa ¥ dH, tRgsitions  transition and the Y/B ratio is higher than unity (it is quite
increases with the increase of *Ceoncentration. The  ({ifferent than YAB:DY* emission under the same
increase in intensity of Ceand Dy* emission transitions  excitation). These results suggest that thé*Byns occupy
could be attributed to the increased concentration 6f Ce the lower symmetry local sites with ndmversion centre in
and effective ET from Cé& to Dy**, respectively. The

Adv. Mat. Lett. 2013, 4(2), XXX-XXX Copyright © 208 VBRI press.
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. ____________________________________________________________________________________________________________________________________________________________|]
YAB:Dy?3*/Ce** phosphors. The changes in local sites from whereV is the volume of the unit cell is the critical
higher to lower symmetry under 273 nm UV excitatign b concentration of DY (acceptor) ions when the
the addition of C& is mainly due to the sensitization of luminescence intensity of €g(donor) ions decreases to its
Ce** ions. The emission mechanism and ET process inhalf value andN is the number of available crystallographic
Dy®*/Ce** co-doped phosphors are illustrated in partial sites per unit cell. For YARR Y55 | C€ phosphors, the
energy level dia+gram srjown fFig. 3. In order to confirm values ofV andNar e 5 4 and 9,4esp@ctive|y.’ The
the .ET from C#& to DXS , thePL measurement§ was also evaluated value oR; is ~25.84 A and is found very close
carried .OUt. for Dy'/Ce 'codopec_i phosphors with 352 nm to the Ram. Based on these values we suggest that the ET
UV excitation. Upon this excitation, the PL spectra shown from Cé&* to Dy?* ions is possible for all concentrations of

in Fig. 7d display both C&: 5d Y 4if+;F9Q‘ﬁ GHJ“Dy%i+. In general, the ET is related to the mypkilar
transitions. The broad band dug to the"Ces d ¥ _Interactions such as exchange, dipdigole (dd), dipole
tran;':tlon has two components similar to that of YAB: quadrupole () and quadrude-quadrupole (),

Cew, phosphor under 352 nm excitation (sEgg. 5). between donor (C8 and acceptor (B¥) ions. In order to

From the PL measurements, it is clear that the identify the type of interaction through which ET takes
luminescence intensity of BYy*Fo, Y ©H; transitions in  place between Ceand Dy, the intensity of C&: 5d Y 4 f
Dy%*/Ce* co-doped phosphors is higher than that of the transition is integrated from the PL spectra of
Dy3*- doped phosphor and increases as a function &f Ce YAB:Dy3*/Ce* phosphors. The relationship between the
concentration. These results also manifest the ET froth Ce integrated luminescence intensity (I) and doping

to Dy** ions under 352 nm UV excitation. concentration (C) is given §31]:
The CIE chromaticity coordinates of YAB:ByCe**
phosphors have been determined using the relative . _a-3 s
: . . o . . 1~ a GA+>)
intensity of emission transitions and summarized able 3 (4)
2. Upon 273 nm UV excitation, the ByCe** co-doped s.e. A+AF°
phosphors emit white luminescence due to-imwersion a=CcG@+3) gxo g U 5)

lower symmetry sites around the Dyions However,
when excited with 352 nm UV wavelength, the’nge**
co-doped phosphors emits blue luminescence owing to thewhereg is the intrinsic transition probability of sensitizer,
reason that the By ions are embedded in the higher S is the index of electric mulpole which take the values
symmetry inversion sitesFig. 4(a) and (b) clearly 3, 6, 8, and 10 for exchangeddd-g and gg interactions,

describes the location of CIE chromaticity coordinates respectively. The factors and X, are the constants arfa

under 273 and 352 nm excitations, respectively. Based o A :
p3+C¥+ s the Eulerds function. Afte
the PL results, we suggest that the Y ABY 29 | CSae (x= above two equations can be simplified as
0.1, 0.5, 1 and 3%) phosphors under 273 rivheldcitation
can be potential for white light applications. Ioggeng- ElogC+Iog "
cC~+ 3 (6)

Energy transfer mechanism

By assuming the random distribution of ions, the average where f is the independent of the doping congentration.

distance (Tan) between DY and Cé ions has been The value ofS can be obtained from the log(¢ verses

calculated using the following formufag]. log(Cce) plot shown irFig. 7 (e). According to the slope of
e the fitted line (y =-0.853 x + 1.869), the slope parameter
R —5< 3 4 (s/3) isfound to be 0.853 (i.e., nearly unity) and the index
an — <€ u . N A :
é4pr (Coy +Ceal 2) (S) of the electric multpole is 3. According to the Van
where Cov and Cce are the concentrations of Byand Uitert [32], the obtained value of s = 3 for YAB:BYyCe**

. ) on B3 i phosphors indicates that the ET from3Ct Dy** takes
Ce’* ions, respectively. The concentration &Y= is place tlough exchange interaction mechanism.
estimated to be 1.023x¥0ions/cni. The Cé&' ions

concentrations are 2.406, 13.636, 27.271, and 81.0¥2x10 pecay analysis
ions/cn? for x = 0.1, 0.5, 1, and 3%, respectively and

corresponding values dRan are 26.32, 25.44, 24.52, and
21.84 A. The decrease of average distance betweéh Dy
and Cé&* ions induce the ET from G&to Dy** ions. The

Fig. 8 shows the decay curves s, emission level of
Dy** ion in YAB:Dy*/Cée* phosphors monitoring the
emission and excitation wavelengths at 576 nm and 273 nm,
respectively.

critical distance (RC) between D¥* and Cé&* luminescent The inset figureillustrates the decay profile of YAB:

centers for which the ET is possible has been determinedDy3+ . _
using the following equatiofB0]: 2% phosphor under the same experimental constrains.
These decay profiles are well fitted to a single exponential

— -t/r
_251 v g§° function, I =loe , wherel is the intensity at time 1p

R.= Q%P x. N B is the intensity att = 0 anfl is the lifetime. From these

®3) decay profiles the lifetime has been determined by taking
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the first efolding times of the intensity of decay curves.
The lifetime values are 432, 474, 488, 491 and 58®us f 2
= 0, 0.1, 0.5, 1 and 3% phosphors, respectively. The
increase in lifetime ofFg; state of Dy* with the increase 3.
of Ce* ion concentration evidences the ET from*Ce
Dy3*ion in YAB phosphors under 273 nm UV excitation.

4.
s x=0%
» x=0.1% b, = 576 nm
® x=058% |3 =273nm 5
A x=10% o
35 v x=30%
8 —— Exponential Fit curve
= 6.
3
c
)
< LSRN IR S . BN S IO A S | 7.
3 1000 2000 3000
H Time (us)
[} 8.
g
z 9.
10.
M 1 1 Ll | T
0 500 1000 1500 2000 2500 3000
. 11.
Time (us)
3+
Fig. 8. Decay profilesof Dy* : “Fg, emission level in YABDP Yz | 12.
Cel,
© phosphors.
13.
Conclusion
14.

The structural, photoluminescence and energy transfer
studies of YAB:Dy*/Ce&* phosphors prepared by solid
state reaction method at 12Q@3h werereported. Upon
273 and 352 nm UV excitations, the YABXC@hosphor
emits intense blue col

transition. The YABD Y= phosphor shows palglue and

white emissions under 273 and 352 nm UV excitations, 17
respectiely. The PLE spectra of YAB:Oy/Ce*
phosphors contain &eand Dy* characteristic transitions.
The incorporation of Cé& enhances the luminescence
intensity of Dy* ions due to efficient ET from Ceto Dy**

ions. Upon 273 nm UV excitation, the YAB: ByCe* 19.

phosphors emit enhanced white light. In YABTI¢e™*
phosphors, the ET from €eto Dy** take place through
exchange interaction mechanism. Based on
experimental results, we suggest that the YABTGE*

the

phosphors emit enhanced white luminescence by the2l:
22.

sensitization of C& and they exhibit great potential for UV
excited wLEDs.

23.
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