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Abstract: Low temperature spectra of StB4O7:Pr®t, LaB30g:Pr®t and LaMgB;01o:Pr3t were investi-
gated by synchrotron radiation VUV light. Under VUV excitation, photon cascade emission was found in
SrB4O7:Pr?t, LaB30g:Pr3t and LaMgBsO1¢:Pr3F. All peaks in emission spectra were assigned. Because
high phonon energy in’borates results in non-radiative relaxation between 3Py and ! D, states of Pr3t,
the second step emiission ®Py — 3Hj; is'wvery low in SrB4O7:Pr3t and even is absent in LaB3QOg:Pr3+
and LaMgB501q:Pr¥+. In the excitation spectra of LaB3Og:Pr3*T and LaMgB5010:Pr®t, along with the
4 f5d absorption bands, a weak line due to 3H; — 'Sy transition also was detected. From the position of

3H, =518y transition, the energy difference of 1.9 state and the lowest 4f5d state was determined.
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Fig. 1 Energy-level diagram of Pr®* showing the
PCE process
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TR BEBE 45 8h J5 BRI LI AL,  SrByO7:Prit,
LaB3O0g:Pr3t J& LaMgB;010:Pr® #4245 15 4 5
Jp: o 850 . 850 K 1020°C. £+ & (4 4 A o A 4
B b mT k2 59 BD2000 2 X BHRATEHMY, 4558
BR=EAFEMS BN, FERN VUV KEBERME
56 % A2 B SR [F] 40 56 S B = L S K AN O 1 Sk T
whioR &R . Seie i 0 & St A 85 0 ARC-275,
BIAES H H A Hamamatsu 255 1) H8259-01 Kl g
T ECE R A, WURGHE F K47 BR 0 1 TR D6 1 i
THE.

3 ERFNTR

K2 mfK#E (20K) T SBO:Pr, LBO:Pr I
LMBO:Pr £ VUV-185nm ¥ & N & 5 6iE. H
BIRL I, X =Fbp i & 5 ik LU B 2RBL, #FR L A
RPN RS, BEATEE Prt B 4f — Af R
L& S AT 2507, 270, 340 A1 410nm 247 89 & 5t
W AR F S0 — 3Fy . 1So — Gy 1So — ' Ds
I 1Se — 1Ts(1So —3 Pr) BRiF. X %K SR H B
YU T FEX = Fob B Pr3t iy 1Sy RER AL F
KBy 4f5d BB, M AA T 6 FRIK 5T
R SR TR R SRR — K. B3
W 200~260nm 75 [ N B &SGR H, i
B ERTAEFIN 1So 8] °H,; . SFy RS, &K
WA ot 7 ) BRE © ZE B P bR

Bl 2 Jr LT 543 Fl 600nm F 3T 19 & 5 I JE T 2K
R RSP 208 2 R 5, b 543nm 4b (Y & S R
F 3Py — 3Hs, 596nm AbHy & 5 %4 . F 3Py —* He,
600~620nm 78 F P 9 & FHIgEXT R F 1Dy —3 Hy.
1R BT 24 il 6 T R A S ad B A R S I AL
BT X R BRI

WAh I 2 A L 7E LBO:Pr, LMBO:Pr % 4 W
5&F| 5Py — °Hy & $%E, SBO:Pr i B AR 25 5]
T 3Py — ®Hs, *He () R SHHZEWRE FT5 F5—
W RS XEHFFE SBO, LBO K LMBO 13|
ik 3Py BRI ML T 2 H0H i £ 5 -0t 1 ok R JHE S
MR T "Dy fBHK. £ TIBKRAJLERH Van
Dijk 1 Schuurmans #& H 1 2 =015 5] 161

Whr = Baexp[—a(AE — 2hwmax)] (1)
K Ba fl o BREREFARMEL, AE ZHHE



23 PR, % HZRIMNER T Prot B e LR RR £ i 2R 0 R IR 6 1 ik 375

R BB 2E, hwmax HEBERE FIRIIME. XF
FHER IR R B = 16.8 x 107571, a=4.43x10"3s 1,
3Py Ml D, B BER2Z N AE ~3500cm ™!, SBO .

LBO J LMBO ' T B R B B hwmax 77 0 20K
1200cm 0 | 1400cm 17 | 1400cm 8. gy (1) A AT
854 SBO:Pr, LBO:Pr }2 LMBO:Pr 7t 3Py 1 1 D,
27 T B A JLE Wy ~ 10° ~ 10771, KRFMN
3 Po BB 1K RE R (1 8 S8 T UL W, ~ 10°%s71 X
SBO H1 /A T3 BE B hwmax ~1200cm~! <LBO
K LMBO 1y 7 TR 3N BB hwmax ~1400cm ™!, ff
PAFE SBO:Pr £ 5N T 551 *Po — 3Hy B Rt
. X — BN A] F SrAlipO19:Pr®t #18}, #E SrAl15 019
A T IR B R hwmax KA 700cm ™!, 3Py Fl 1D,
6] 2 75 7 JG 4@ 5T ot 7% 9 JL 3 LU Bl R 2R v B2 /N JLAS
B, FrLAFE SrAlipOq9:Prd3t BRI 2] T 89k

S SBO:Pr
*p'H,'D,~'H,
BH N\
- LBO:Pr
8
g X10
LMBOQ:Pr
X10
200 360 400 500 600
Wavelength/nm
2 20K T SBO:Pr, LBO:Pr, LMBO:Pr £
185nm P& T A& G E

Fig. 2 Emission spectra of SBO:Pr, LBO:Pr,
LMBO:Pr under 185nm excitation at 20K
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Fig. 3 200-260nm range emission spectra of
SBO:Pr, LBO:Pr and LMBO:Pr at 20K
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Table 1 Position and assignment of the emissions

involved in PCE process
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Fig. 4 Excitation spectra of SBO:Pr, LBO:Pr

and LMBO:Pr monitoring 1Sy — I emission of

Pri3t at 20K
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