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Operating characteristics of a polarization-modulation detection photodiode
based on a dilute nitride semiconductor
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Fig. 1 Schematic illustration of GaNAs photodiode. Fig. 2 Photocurrent as a function of time with
bias voltages of (a) —0.5 V and (b) —1.5 V.
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Theoretical analysis of efficiency droop in Eu-doped GaN by rate equation
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Fig. 1 An excitation energy density dependence of Fig. 2 A comparison of experimental data (red plots) and
PL efficiency, rise time, and decay time in GaN: Eu. theoretical calculation results (blue curve) for PL efficiency
A typical PL spectrum is also shown. as a function of excitation energy density in GaN: Eu.
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[3] B. Mitchell et al., JAP 123, 160901 (2018). [4] D. Timmerman ef al., PRB 101, 245306 (2020).
[5STA. J. Steckl et al., Materials Today 10, 20 (2007).
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Evaluation of fluorescent fluoride glass for vacuum ultraviolet light sensing
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RRIMK', EAK? FNK3, EBL*

ORE IRF 2, REF MkL2? Bl BAS WE RB4
Tokyo Univ. of Tech. %, The Univ. of Electro-Communications 2, Kagawa Univ. 3, EBL *
°Yoriko Suda * 2 and Tsuyoshi Okuno 2, Hayato Miyagawa 2 and Yoshiaki Kamigaki 4
E-mail: h57924d8@edu.teu.ac.jp

CazSisNg:Eu?* L 610~620 nm DFREAIENT L HOLK T, Tm3* 23R4 % L RiOuk+25 2 &
PHIHILTODM, Tm3* 8 E D K512 L TRBIUEICE 5 LTV D5 & 58 B Aa IR O IRe i 55 fig
A2 MVAEIC K O FEE Lz, 3o 7 WERMIZBGR T 23860 Tm3 O 50608 723 M Eu?
JEFE D CaySisNg Eu 0.05% & Eu 0.05%, Tm 0.25% % W Tl L7z, Fig. 1 (2R L7ZAREGBIFIED
B AR 1T 60 K TIE Tm A M A7 & PRI AT L% 15 T 1% LA T E TRBMITIR F9 2 23 300
K TI3EOE LT Tm Iy o 7 o 05 3 FOEREE 358V Y. 266 nm @ Nd:YAG 73 /L A L —H Tl
T 5L, BRSO 15 K (Fig.2(@)) & 300 K (Fig.2(b)) D A7 hUIZIE EuZ OFREFEDIE
N RBAYERTICBIER T 5 7 0 — RN H 5. KMGHEMSBIRT DO t 2B 536
SREE () 1, FIHIOFIIREL 1o, WEOWHE N, FEEH w2 AT FORTRINDA.

1O = 1+ )" M
7 v — R FRMEE ORI & B EA OFRFEEL(0.8 ps) DI 03 #4410 - 72 0.005 ms L 1V #& DR a3
HOWEMARTIZE LS HITIE n=1 L7225, TmEINY > 7O Tm¥3E561E, Fig. 2(c) 15K LV
% (d) 300 K D573 460, 480 nm &5 & OFKIRE © iR < 72 0 Tm3[E A OREEREE (80 ps) Tl
T5. 05 ms % BITHFAFNEOBEMREF L n=1 O X THET 5. KKUEMI D EuZT
TR TMHC b BB S, Tm* RO RN B B2 S HICREEE LTnH 2 &
RSN e

(a)15K (b) 300K !

E AL laser @ é 40000 Ak
0.1 £ so000 : Eu00s%] g
5 p £
: Eu0.05% 5 20000
Excitation at 254 nm :E Tm 0.25% E_
. 300K £ E
LET g 0 g 0
Eu 0.05% £ g
Fy . /Tum Q_zs;ﬁ - 300 400 500 600 700 £ 300 400 500 600 700
2 001 . Wavelength / nm Wavelength / nm
g e 300K ! ' Farso0k
T © 0y N EU 0.05% fe) 15; ) ", .
N [ nm
= z 01 ~a 480 nm =z 01 N
: 2 T (80ps) H *_‘.‘ Ve (80 ps)
5 ooo1 / £ By £ S
60K 60K \ < oot X < o001 ad
Eu0.05% Eu0.05% 2 Soa o g 460 nm 4‘:&
= " = ,
Tm 0.25% £ 0001 y T Eoo01 (80us)
0.0001 2 ' o 2 i,
1 10 100 1000 0.0001 460 nm a 0.0001
Time /s n=1.0
. 0.00001 0.00001
Figure 1 Decay curves at 60 K and 300 K. 0.01 o1 1 10 001 0. 1 10
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Figure 2 (a), (b) Time resolved fluorescent spectra at 50 ~ 100 us. There are Eu?* emission (@), broad emission
related to defect levels (300-500 nm), excitation laser (525 nm) and Tm3* emissions (A). The decay curves of
the line spectra from Tm3* at 460 nm and 480 nm are shown in (c) and (d).

[1] Miyamoto et al. J. Electrochem. Soc. 156 2009 J235-J241. [2] Suda et al. J. Phys. D: Applied Physics 57,18 2024 185101.
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Fig. 1 Crystal structure of BaMgSizOg refined by the single crystal XRD analysis.
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