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The mechanism of the enhanced anti-Stokes photoluminescence in (Y:Yb)AG at high
temperature

MEXBEL, O(DC)il ®EX, [RE %E3h, EZE
Kobe Univ., °(DC)Yuta Nakayama, Yukihiro Harada, and Takashi Kita
E-mail: 179t250t@stu.kobe-u.ac.jp
UXLCHBIZY~AF 7+ U RIN %S L 7= anti-Stokes photoluminescence (PL) % FI 45 [ & L — V' — i Sl T SR E) |
EEEN., AENEZFRTHH LVmHEEN E LTHIff ST 5, BRL—F—mENL YOHRIN T v 7
A THID THRFES AL, BB OBIKIRE B L72FER L < e SN TE[2], HA X E Tlo, BMRE RN
7 oAb DGR < e 7R A A B R 5 I E T & D (Y094Yhoo6)3AlsO12 £ 7 X v 7 ZA(BLT(Y:YD)AG))IZ
BT 2 @A TO anti-Stokes FEEDOHEIR, WET —D 3 FOM EZH LI L TE7Z[3], miRTO anti-Stokes 7§
SEHERR A = X LS B RAUZE 2R D @ E R U AU T T2 AR R L Te D, ARRFZETIE(Y:YD)AG (2
FB1F % anti-Stokes R AT RV OFREHRIEERIFHEZTE L, (Y:YD)AG O Yb¥ERLIZ LIS 72 anti-Stokes J& &
FEHLIE ) 72 anti-Stokes FE A2 AT L. iR T anti-Stokes JE YEHIRD A B = X AOfFIAZ A & Lz,
[RERAE] (Y:YD)AG IFEHSGIEIC Ko TR U7, HEE 99.99%0 Y203, Yb2Os, AlOs ¥y AR fife, Ak
LT, KAEAR FIZBWT 1700°C THafS. 44 7 v NERRL 2 AV THRAFEE LU 7=, BEIRIE L —V—&
7 A F ALy N AWTPL A7 ML OIREERFE A B & 1030 nm, 3EHREE 100470 K THIE L7z,
[#53R & Z==]Figures 1(a) & 1(b)IZ. (Y:YD)AG IZ331F % anti-Stokes J& D IREE (K AEME & (Y:YD)AG D 2L anti-Stokes
FECIHFE % 7”97, 968 nm (E5S—EL) DI anti-Stokes ot B — 2 73 125 K(=10.8 meV)LA L THN7FERIL, 125K T
(Y:2YD)AG D7 4 7 U 3ihi 3, EL ¥EALOE T2 EI-E3 O R F—ZY DO~ /LT 7+ /) 2RI LT
ZEERLTCWVD, £, 300 K LI ETIX, E6—~EL1 & E7—E1 O3 anti-Stokes %6 &' — 2 & FEFLAE anti-Stokes
FEADBR Z 72, (Y:YD)AG O YO HENLIZIESLIB R 72 7 1% 659 nm 38K L — ¥ — Tl 472 (Y:YD)AG T
B2 20K TO Stokes FEH AT M THEHENTZZ LD, (Y.YO)AG DR — MO FELE 1T 72 Yoin 23FE
08 anti-Stokes FEHEDOEIFE TH D L EZ BN D, 968 nm DILME anti-Stokes & FEFLME anti-Stokes JE¢EICiER L.
Lorentzian U BE% A{(on/2)I((E-E0)—(onl2))}HB T7 1 v 7 4 > 7 LTz, A I1ZILHE anti-Stokes #E D v — 7 58 on
IR, UEEE., 2 13HLEER, BIIERETRETH 5, 5 L THO Lorentzian BI%L A3 4508 anti-Stokes F& Y 1C
’% 2 THOW BAS 53R 12 FE LIS anti-Stokes F& YA 45, Figure 2(a, b)(Z 968 nm 3L anti-Stokes %Yt 300 K
BID7 4 vT 4 7HEF L Lorentzian B OFE D TREE 3 K Oy 5uAE BOREE OIREE (KT % 7”97, Lorentzian B
i?ﬁtm*/\%ﬁr“ 13125-300 K {2\ TN L, @300 K BA - Tidgid L7z, 125-300 K THAE 7 o 7V H3fihid S 4
TNTF T4 7 VRIGHESE X 727290 B 2 HiLd 53, 300 K LU O i(mf IRILTEMT 274+ ) 8T
WERATE 20, 300 K LA E TR, BMRICERT 274/ V=X AF K TIC LD~ T 7 4/ IRINERKT
BLEOTZx 7 VRINEMNED Yhin ~O RV —BEH SRR 72 o To ik 5, /\ﬂ% anti-Stokes & JE 23 L CIESL
i anti-Stokes FE L EIR LT & B2 HiLd,

(a) Emergy shift (meV) (b) (@)5T— — (b):.‘ = =
200 150 100 50 E7 = —— Fitting function ‘E o ‘ﬂ'\\ N >
z ] |=.1a51 E6—Ei ESHE1 E6 °E 4o ~ Lorentzian pi|le— . @~g " £
c | H H - Background - .E i o - S 3
5 1470K & E5=-——- o o r E-'-'- o b
£ 1400K 8 3 53 i v :
< {300K 2 2 2 38 v—>b | &
£ {200k 1 3 & 2 55| o -
] E4 E 5 84| o - I
£ 150K L E3 A= & £21.; £
g - Ee o
£ {125K N E2 = =& v £
- b
& (100K El o v v 5
A 0 T T T T T T T T o
900 930 1000 Yb** (YAG) 960 970 980 100 200 300 400 500 @
Wavelength (nm) Wavelength (nm) Temperature (K)

Figure 1 (a) The temperature dependence of the Figure 2 (a) The anti-Stokes PL spectrum at 300 K and the fit
anti-Stokes PL spectra in (Y:Yb)AG. (b) The process curve. (b) The temperature dependence of the integrated intensity
of the resonant ant-Stokes PL in (Y:Yb)AG. of the anti-Stokes PL and the background intensity.
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