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The comparison between PHASE band calculation and
PL (photo luminescence) Measurements in two-eimensional Si layers
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Abstract: Measurements of PL (photo luminescence) in two-dimensional Si layers were
simulated by first-principles calculation : PHASE. It was noted that the results of PHASE
calculations was consistent with measurements of PL.
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Table 1. (100)Si peak photon energy:Ep for Tg;
Tg;(nm) | 0.3 05 | 08 | 1.0

Ep(eV) | 1775 | 1.73 | 1.65 | 1.60
Ny 28 | 47 | 69 | 84
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Table 2. (100)Si Ep for Ts;0, at Tg;=0.5nm

TSiOg (nm) 120 10 0
Ep(eV) 1731181 1.9
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Fig.1. Primitive unit of (100)NL4 Slab model.
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Fig.2. Primitive unit of (110)NL2 Slab model.

Itk
(100) JEAKE 7D 1 3 L DfFbr
TS UET-£ LT, Bulk-Si & PHASE TN R &
B, HamEE DNV REEEES, L.,
ZFOBOFEFEZIED T8I, unit cell & AT &
L T. flAiL (100)NL4-Bulk-Si €7 )1 ((100)NL4
DFEWETIV) TRV RERT S L, SiRTOER
OMTLEMEE LR, B 7 LD, 7 o\
T EOEHEO S HERL T, TDEL LS N
> R ASIEIC R EOREHR (BRI EEIR) N
YENENSG, TOHDRUIG, BHFEDIY R EF
HO—RVeMERTH S, LT, TOEMID
INYRE, EEIEL T BT EHINVR
R LD EN b 5, Lizh> T, HEED
INV R ESER AR BEEICE, FOREOREIC
169 %, ZEOTIIENEEZ -7 Bulk-Siic B8i % .
FORLICE B BT oy RSO H 7% o fig
MLTHEE, ZOHEICED . EEOEERC B
T, HONY R fdx R 2 08085 5,

Fig.3 (k. B IRk ZHD . (100)NL4-Bulk-
SiOT @S X HADNY RENRLTH S, liE
FHO—BEOLRIF—% 0 L UT., (EEHE



HA F: PHASE Z Mz &It Si O3 REHE & EBRLbE: 19

RS, MO T AIVF—fH (eV) I&, NI FF v
EHERDT T EICHR B, (100)NL4-Bulk-Si 1& . Fig.1
O H(BH 5 WE OR) #imz IO BRE . PHASE T/
R U TRHEL 728D TH %, Figdidld, 2/
IA] (ZDHBOFEE TR O Si FFOITEEN ST
BITDRL DI=DHDOFMNTOINV R (WHR) DB,
IELWT GV R M, A OBERAT sy
RFEYyyTHENTLUES, ELWT BN R py
TRBENEDT, I B 20805 %,

o w6 3 o5 s .
Wave Number: k X - Wave Number: k X

Fig.3. (100)NL4-Bulk-Si. Fig.4. (100)NL8-Bulk-Si.
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Table 3. Comparison of band gap(I",X) for
experiments and PHASE
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X (eV) | 11 0.7
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Fig.5. (110)NL2-Bulk-Si. Fig.6. (110)NL4-Bulk-Si.
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