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Analysis of an oblique threading edge dislocation in 4H-SiC epilayer.
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Fig. 1. Plan-view TEM image of the oblique

threading dislocation
(a) BF image and (b) enlarged image.

Fig. 2. The (1 1 -2 14) plane with the oblique
threading dislocation.

[1] M. Nagano.et. al., Japanese Journal of Applied Physics 52 04CP09 (2013)
2] KH, FR. & 5 71 BISHAWEESEREIGRERS 22p-P05-3 (2024)
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Enhanced Hole Conductivity in Magnesium-Intercalated GaN Superlattice Probed by

Terahertz Time-Domain Ellipsometry

Osaka Univ. !, Nippo Precision Co., Ltd.?, Nagoya Univ. 3, °Verdad C. Agulto?, Toshiyuki

Iwamoto'?, Kosaku Kato?!, Jia Wang?, Hiroshi Amano®, Makoto Nakajima?

E-mail: verdad.agulto.ile@osaka-u.ac.jp

Interstitial intercalation of two-dimensional
(2D) Mg into a bulk GaN lattice has recently been
demonstrated by annealing a metallic Mg film on
GaN at atmospheric pressure [1]. This
Mg-intercalated GaN superlattice (MiGS) structure
significantly enhances conductivity along the
out-of-plane direction (c-axis) due to the
compressive strain from intercalation. However,
the van der Pauw method is inadequate for
detecting this enhancement as it only measures
in-plane resistivity. Here we demonstrate the use of
terahertz time-domain ellipsometry (THz-TDE) to
probe the effective conductivity of p-type GaN,
including the contributions from both in-plane and
out-of-plane  directions. THz  spectroscopy
techniques, such as THz-TDE, are nondestructive,
contact-free  methods to characterize carrier
transport properties in semiconductors [2,3].
THz-TDE measures the change in polarization of
THz waves reflected from the sample at oblique
incidence. From these measurements, the sample's
relative  permittivity and, consequently, its
conductivity properties are determined.

Figure 1a shows the THz complex conductivity
spectra obtained from THz-TDE measurements of
p-type GaN with and without the MiGS structure
(see Fig. 1b for the sample schematic). For the
p-type GaN sample with MiGS, the measured
optical response reflects the effective conductivity
of the combined p-type GaN and MiGS phase. The
spectra were fitted to the Drude model, where the
real part of the conductivity extrapolated to zero
frequency corresponds to the DC conductivity, and
the crossover frequency of the real and imaginary
parts relates to the scattering time. The crossover
frequency is found to be similar for both samples,
at around 1.2 THz, corresponding to a scattering
time of about 0.13 ps. On the other hand, the
p-type GaN without MiGS has a DC conductivity
of 61.2 S/m, while the p-type GaN with MiGS
exhibits a significantly increased conductivity of
379 S/m. This measured conductivity is considered
an average for the in-plane and out-of-plane
directions. Note that both p-type GaN layers were
fabricated with the same initial Mg doping
concentration of 7x10'® cm® [1]. Hall-effect
measurements later revealed hole concentrations of

1.63x10Y cm® (without MiGS) and 3.03x10Y
cm? (with MiGS). The slightly increased hole
density (almost 2x) cannot fully account for the
observed conductivity enhancement (~6x) in the
p-type GaN with MiGS. The significantly
increased conductivity, yet almost unchanged
scattering time, strongly indicates a higher
mobility (approximately 3x average increase) due
to a potentially reduced effective mass. Uniaxial
compression of GaN modifies the band structure,
reordering the valence bands, which reduces the
effective mass of holes along the c-axis. As a result,
the hole mobility is improved owing to the
dominance of split-off hole bands and the small
effective mass of split-off holes along the
c-direction [1]. The THz-TDE findings provide
indirect evidence of the enhanced out-of-plane
mobility in p-type GaN with the MiGS structure.
Improvements to the current THz-TDE capabilities
are underway, allowing for the separate evaluation
of the in-plane and out-of-plane properties.

@ 300 ey (D)

200 |~ [without MiGS| E ] without MiGS with MiGS

100 1 1
F e e A it prtype GaN

508
500
400
300
200
100

Conductivity, @ (S/m)

LI I L B |

P IR e i

il il
15 20 25

o kil il
00 05 10

Frequency (THz)

Fig. 1. (@) Complex conductivity spectra of p-type GaN
with and without MiGS, fitted to the Drude model, showing
the real part (solid circles, solid curves) and the imaginary
part (hollow circles, dashed curves). The vertical dashed
line indicates the crossover frequency where the real and
imaginary parts intersect. (b) Schematic drawings of the
samples with and without MiGS.
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CZ-Ga,0; BE R ERICE TSR L MEDERE LERRB ChOERFR
The effect of transparency of a crystal and the melt on twisting
during CZ-Ga20s3 growth
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[IZUHIZ]  Ga0s B LML, T —FT A ZHFEROFEHO—>2 L LTHEEZIBOT
W5, £7o, Ga0s IZRLTF a7 TN Ax—iExd HWCB b ERER BRI, fmohaltn
NREEE 72> TWB[1], ARETIE, T3 727 TNVAX—EEZ VT Ga0s BfEsREF O E
BN D 3 RTCIREE . TRENRNT 24T > 7, RIS, Hbdh & @l oo NESER MRS AT IS 5- 2 5 %)
RAIZOWTIRT 21T 2 7,

[t FiE] ARFHE CTIE, MBS L7 22— RZ2 AW T Gax0s Hifkdh il & 1 DR 4y
i & BRI AR 2 AT U T2, WNETHES OfHTIZIE, Rosseland IT{El & V7= [2],

[#ER] Fig. 1 () & ()%, ENEIE & MRS A ZE & EHREO 3RTTIRES A Z~T, Zi
LD, MEmBEHOLE L, M EHORENREHOLEIZHRTEWI ERbND, 35
2. Hlidh EFICIR W TIImE & b BB O I PRIEIC S RES M bR TE D, £72. it
RRER LY fEROSEAMENRBIROERAMEL Y & BRIRESMICH L TREREELRHOZ &
Do THEY, fmOEHERERORTNO—2DRK 725 Z LN bh 5,

BECHR - [1] K. Kamada, et al., J. Cryst. Growth 352 (2012) 91-94.
[2] K. Kakimoto et al., J. Cryst. Growth 640 (2024) 127724
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Fig. 1 Temperature distributions in the transparent (a) and opaque (b) crystal and the melt.
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HRIHHEICK S SiGe BERORERFEEDFHSH
Feature analysis of stable atomic configuration in SiGe alloys by theoretical simulation
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AR, EFELBAEERER (DFT) 1CEED < B —HEEHE &2 W 7 8RB O AT 12 A < AT
TWDHN, IVIERERZ R E LIZFIREO®HEIID . BT, SiGe iRf 2R L LA
%%K%wé%%%%%?w@§%@ﬁ&&AE%%éhTm&wnm.ﬁb@%ﬁﬁ%f@
64 Jii1ET /LD SiyGerx (x=0.125~0.875) (Zxf L CH—JREFE L BT LT Y X4 (GA) &
FAT L, BAHAIZ 1T DL ERFBLE 2 KD 72, FEIZ x=0.5 DL TIX, BEFIHEE Td 25 Zincblende
XY b =RV —CLERIFFREZ R T 5 2 LTS L7Z[3].

AT, HREBERIEIEZ VLT GA DY I 2 b—a U EETL, Bl ALEY
ER R EOWME Z 98 LTz, R L2 TOMEICOWT, RV~ NHIC L 5% THD
BN ER DR 2 B L, SiGe 1R DR EIR-F-BLE DR Z /0 L7z, BB DR EHEE OF
BRERND, SiGe IR OB FI1ER UtE R L THA LI B Z R AT —MICLETH D Z &N
ool FIERROFEMITIY AHET 5.
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Fig. 1 The expected values of the coordination number of SixGe1x with respect to x
BE 3k
[1] M. H. F. Sluiter and Y. Kawazoe, Mater. Trans. 42, 2201-2205 (2001).
[2] J. Anavisha et al., AIP Conf. Proc. 2708, 020006 (2022).
[3] Al i, 25 84 RIS MBI FRIKF AINGHIS, 23p-A602-13, FEA, 2023 429 1.
ABEFEIE, IST-CREST MERMARZTEN LICERT A A « AT L) (WIERRE T v v 7
IV HRIREHC X D RIS AFIRZ FOEERE T /S 4 A, JPMICR21C2) IZBITHMETHS.
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Demonstration for transition selective photoluminescence
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FEVERIIREIBETE T, KRR A).
PFH(@)NE L LTV, & 2T, BiFE A
() ZEbSHERNLNHTHZ LT,
Ba#p &b, £ T, AFETIIZOTE
ZFH L CEER NS O PL OESEIRZ H 5
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EMBROTRH A FERFFEHKEFR CsSnPbi-Brs D
BFEBE /N FXvy TOMBKEFSE
Lattice constants and bandgap energies of all-inorganic metal halide perovskite-type
semiconductor alloy CsSn.Pb;-.Br;
ORRILET !, FIERRK 2, T 2, EAXEA S AEEE S

GRXI !, ZHEIK?2 WKL)

OReo Asahara!, Masahiro Abe?, Akiko Hori2, Masato Sotome?, Takashi Kondo'?

(School of Eng., Univ. of Tokyo', Shibaura Inst. Tech.2, RCAST, Univ. of Tokyo%)

E-mail: asahara@castle.t.u-tokyo.ac.jp

Na AR T A A AT ABXa)iE, < AF ¥ U T HaORWESERAY
HIKTH Y KBEMR E~OISAREREEN TS, &4 DA A4 (A= Cs', CHNH5",
HC(NH,) 2 7¢ &, B=Pb?", Sn2*72 &', X=CI, Br, &4 2L CEBT D 2 L CTLIERIRMS & /ER
TE, BT ER@)NY RX v v T ZRNX —(E)DF 2 —=2 7 NA[fETH H[1], HTH, M
WA A DB THERL S D B L ETED @O B~ 1 7 2 A MEE CsSnePbiBrs (0=x=1)I3,
E,=17~23eV ThHDIeH, vV arZ 7 ARBEMICHEL TRV REER SN THW5D2], L
L., RREHERICOWTIE ¢ OWEFIZIES DWW TEY . E oW Tl 7RI E— 2 D4y B
IS S TWRDN2T2[1, 2, 3]0 & 2 TABIFETIZ. a(x), Eg(x)% @V IR S 2 B b
XRD & &AL D SIS T Jo TRl L 72,

HBr /K¥&i%E & HsPO, /KA DIERZIZ CsBr $y (1 mmol)35 & OF PbBro+SnBr, ¥y K (FF 1 mmol) & ¥&
fif S, 140 °CE TOHIEE 1°C/h TR T 2 KEVG BE THURS SRR 2 AE R U 72, 15 6 07 BiS
B FLBREESR 7 0 — TR & 300 K (2R B 72228 5 HfER, XRD fiffr 2479 Z & Ca 23l L7=(X
la), 5 HI72 a(x)l LS T ZE(ref. 3) & RO L < —F Lo, £/, WEF L7 7 2 HHR(1.1 mm J£)
|2, CsBr, PbBr, & SnBn, Z{tFamimtt & 725 L 9 I EZE KA (REHRE:0.5 Als)T 5 2 & Tl
PEHEA~500 nm) 2 /ERL U 7=, ORI AT MV EFhEFRINEEE L TCT7 4 v T 47
RAT U Eg %2 3 L 7255 L SE TR (ref. 2) K 0 250 E TR 100 meV R & WEDE H 72 (4 1b),
AT CUEL BUREAE ORIR ETEIZ DWW T bk Do
[1]Y. Xian et al, J. Phys. Chem. C 124, 13434-13446 (2020).

[2] H. A. Schwartz et al, ACS Appl. Mater. Interfaces 13, 4203-4210 (2021).
[3] A. Karmakar et al, ACS. Mater. Lett. 3,261-267 (2021).

(a) ' ' a(x) = ao(ll —x) + a1x| (b) q ‘ Eg(x) =gl —JL) +ex i epx(1 —x)
5841 ¢ ™ a,=5.843 A T 240 e, =248 eV ]
Experiment= @, =5.802 A S e =191eV
~ P S 22 . e =—1.08¢V
€582t e 2 Experiment.,
S e 2.0 -~ - I
T, A S o
5.80f Fitting 1.8¢ - Fitting |
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X X

Fig.1. (a) a(x) of CsSn,Pb_«Br; single crystal. (b) Eg¢(x) of CsSn.Pb_.Br3 thin film.
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Si RPFAAUVFEAIEAXT DY LIz —/\DFe Fv2 1) %8 (2)
Fe gettering behavior of SiHx and C2Hy mixture molecular-ion-implanted
silicon epitaxial wafer (2)
B RO, fEE Ak, MF R, /I sk, 8K B¥E kR B FH —B
SUMCO CORPORATION
E-mail: rhirose@sumcosi.com

[;Iﬁ!ﬁi

CMOS A A=V vV OEEERICHFGTHZ L2 HIE LT, oA AU AN E V-
W7 o 2 U v T HARROBIRICED LA TWD, Si R TA A HEAF T SiH S L O CoHy &
AFE—AITRAELTHEATHZ LT, KFE F—XEDKR CoHy HEEE MR WS N T,
HEBAIE RS vy 2 ) T D BBRT DT TH 202, FilRlOFRFLAWIYESTIX
CoHy LD ZEAITIE S Fe B OE WA HE L72C, 4RI CoHy HERBMEWRA TR S L
LT BN T E IR A A U TENRMGD Fe iiEXEIRB L OYEREZ A L= THRET 5,

[FE5r71E]

300 mm >V 327 = — T SiHGDY 95.5%, CoHy* A% 4.5% D SR CIRRA L7z Si /o 14 A L 1E
ANZEET R/ — 80 keV, F— A& 50x10 ions/lcm? THEJii L7z, =X ¥ v LkEidA
FUVEANEIZ 5 pm i L7z, Fe ZEE)NSMET rL¥ — 180 keV, K— A& : 1.0x108
atoms/cm? CHEANT 5D Z & T Fe (5% % 3406 L 7=, Fe OYLHEVILELIX 1000°C « 2h CTHJ— ik X w7z
#%. 700°C + 18h OEVLIR A Fffi L7z, A A L IEAKRMEOREE S HTIE STEM #1223 O STEM-EDS
S BT TAT 272, STEM-EDS S H7ifl Rl 3ol Fe & w7 — U =B H(FFT) L 7= &Ikt LT, /A4 X
EIALBE 24T > 721230 FFT THABITH Z L2128V /A RIRBLEE & L,

[R5 5R - &%)

HUZA A FEAK % HAADF-STEM #12233 1 OV STEM-EDS 23T 3 & & D #t B % i bt L
Tefb R A m T, FEBIERE R D O (Fe 13 A A AR CHRBIFICESI L TWD 2 ERbhd,
Fio, A RRBIELEG O BRSBTS & Fe AR HIZESILTWAHZ LD, Feld
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Fig. 1: PL Spectra of electron beam irradiated Si at 4 K
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Fig. 1. Ground truth and predicted image of the
spatial distribution of dislocation clusters.
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[1] K. Hara et al., APL Mach. Learn. 1, 036106 (2023).

Table 1. Comparison of prediction accuracy for the
models with various input data.

Input data Accuracy AUC
GBI 0.883 0.572
OI-1 0.960 0.961
Ol-4 0.981 0.987
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