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ABSTRACT

Quantum dots have promising technological applications in electronic
and photoelectric devices, such as semi-conductor laser, photo-detectors,
cellular automata, single-electron transistors and solid state quantum
computer et al. Strain-driven formation of nanoscale islands on
lattice-mismatched layers in heteroepitaxy offers an attractive way for
effective fabrication of coherent quantum dots of large density. Normally,
these islands are not well assembled in space and show large dispersion
in size distribution. This disadvantage hinders the application of
quantum dots in some electronic and photoelectric devices. Recent
experiments showed that both the spatial ordering and size uniformity
could be greatly improved by growing multilayers of islands separated
with spacer layer.

The self-assembly of stacked islands is believed to be the result of the
strain fields on spacer layer surfaces induced by embedded islands.
Previous studies mostly treated the embedded islands as point force
dipoles of zero dimensions. In reality, islands have finite spatial extent
with a linear size often comparable to the spacer layer thickness. Finite
size of islands must be considered in order to achieve a comprehensive
understanding of the self-assembly process. At the same time, surface
islands also induce strain on the spacer layer surface and its influence is
not negligible in the most case. However, all existing models completely
neglect its influence. Based on the continuum theory of elasticity, we
have investigated the stramn-induced self-assembly in semiconductor
quantum-dot systems and obtained following results:

1. Based on the surface strain field induced by point force dipoles in a
semi-infinite space, we have obtained analytical solutions for embedded

sheet and cuboid.

i



2. We have detailed analyzed the strain field distribution on the spacer
layer surface induced by embedded sheets. Our results further confirmed
that the strain fields depend critically on island geometry. Embedded
islands can be considered as point force dipoles only as spacer layer
thickness much lager than islands size.

3. We have indicated that the underlying mechanism for the local-
assembly of islands above embedded islands is due to the strain-induced
modulation of nucleation centers instead of the dipole repulsive
interaction between adjacent islands. The finite size effect of embedded
islands on strain distribution allows growth of a cluster of islands on top
of an embedded island with or without symmetrical distributions by
choosing appropriate spacer layer thickness and growth temperature.
Our finding opens a new avenue to growth of well-assembled
quantum-dot molecules.

4. We have proposed a model to elucidate the self-assembly process
of islands in multilayer heteroepitaxial growth. The strain field induced
by embedded islands controls the location of the surface islands while
the compressive strain field induced by surface islands plays a crucial

role in controlling the size of islands. The model predicts that islands in
successive layers not only form ordered columns but also show uniform
distributions of island size and spacing, in agreement with experimental

observations.

Key Words: Growth, Self-assembly, Quantum dots, Surface stress,
Molecular beam epitaxy
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&= e;T&) (2.1.2)
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oy =5, 0, (2.13)
o E R, nfe
o :Cyk.’ekf = C.jrk! (5 — &) (2-1~4)
B A=
Oy = Cyp (U — &) (2 1 5)

e, sk, HAEN T ZEEHERMNLE, Bl R
FIXAMFT, I3 ﬁ‘:"‘EE’JHﬁ)uWJLM W2 7R S INAE 1% 45
HI I EBENERRA ., Bc, &BNKMP Cu=Cu) > N
Cowtiix = Coythyy XL D-Q ™, g =0, (2.1, S)Eﬁk

0y = Couy = Cogthe, (2.1.6)

& FPRENFEERHE . XEFRBNE B AR,
MEIASATARIZN T FIR T IRITEH . InBAR H ik, W )37
R iz B AR HIAE N ) %Jﬁélﬂﬁ%‘*ﬁ w BRI BN .

VB TFEN

o,; =0 (i=123) (2.1.7)
ANSE SRR TR VR L A4 1 2
o,n,; =0 (2.1.8)

Hrpn 2 DIAFR EFmESMBAERI R E.
E T EQCISHRATEQR.1L.HF(2.1.8), rlLAFH:

Cintyy = Cii€ls (2.1.9)

yS1
Cimtte 1, = Cy&in, (2.1.10)
MATFE2.1.9)F(2.1.10), FRATRILAAENAR & W47 77 B IKE
JRALTAR S RN, BAZA S x AERA AN E
KIVIRR T TR Cpuray = - X, o FIEARS,  Coun i, AN TR0 ) 7R
7 ERIER . B, sTELACKH H BRI & 5 R B S 3 32 |
TR -Cusl, RIN A Cpueyn, SRRV A
— R Qi /N TR D, FAT TR DA D %Ek%ﬁﬁﬁii =&
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TR

VHE Y Q 7R A B N AR F B e RIS R R B R . 2T AR
RS, XBAEE TR T PR AT~ N Y. &
2-2 TR TRl EE B R IR N 4 1) 2R Q F7R S B

B 2-2: V-JoPR R PR B & T d RIFEA4 O

TR AR HIR AR R B G, (x.x) € LIHF
ﬁ— X, >0

CiitiGrom (%, X ) + 0 (x,x)=10 (2.1.11)
5T x,=0,
CiiGim (X, XY 1; = 5,,0,(x,x) (2.1.12)
H A Gy g (x,x) = (8/0%)) Giam (. 2 1) FE x3 = 0 X [A] B S i) 2K
Bo o) Mo, o xy R, 4 Dirac delta e53%8, &4
A M
Jo £(x)0(x,x)dx = f(x)

%
[ f(x)o:(x,x)dS(x") = f(x) (x3=0)

HH S Bx, =0, xz2x B oxx)= ,(x,x)=00 g(xx")féx Ji1A)
F BN AR P HTE R x AR TE S A5 BRIV x, R B & .
JIFE(2.1.9) % (2.1.10), P« B LLIA A& x, J7 7 FI 4% 7
~Cimutrns BTGB KUK REREL G, . x ) 2 x, T )Y BRI 4R D B
KB nsE, ORAXNHE. Fril,

1; (%) = =7 Gy(X = X )C iyl in s (X X (2.1.13)
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B AFE R, B PR3

W (X)) = Eﬂ Cﬂm"f:}m(f }Gij.f(x —x x (2-1 A 4)
A, FETERRE T o SIS u(x) K
4, (X) = [ C ltmurn (X )G, (x — x )’ (2.1.15)

H S EHQ.1. 1502 P 7 2. 1.9F 010 F 4445(2.1.10).
1953 4F Mindlin 1 Cheng!™ "kt T 246 FR 25 6] A& MK R 3
Gy(x,x), B

1 1 3 - x‘: — ;_ L — r.
lému(i-v)| R, ~ R, R}

(3-4v)(x; - x; )(xj _x_i;'.) + 2x3%; 5. — 3(x; —x; )(x; _x:;')
z BT R

L A1 -v)(1-20) { PG T/ )H

Ry + x5+ x5 : Ry (R + x5 + x7)

Gyi(x,x) = (x, —x;) (3‘3“15)+(3-4U){x3—x’3)
o l6zu(1-v)| R R}
_bxaxs(x3+x3)  4(l-w)(1-20v)
K; +R2(R2+x3+x;)} (2.1.16)
: ' — (x; — x, X3 ‘.1'; (3—40)(x3 —-x;‘)
Gﬂr(x,-r )— lﬁﬁﬂ(l—u)li R13 + R%

N 6x3x3(x3 +x3) 41 -v)(1-2v)
R3 Ry (R, + x5 + x3)

—_ —_ 2 - - - 3)?
Gy(x,x)= 1 3—dv  3(zv) ~(-4v) | (- x5)
16mu(l-v)| R £, Ri
.\ (3_40)(_1'3 +_I.'l3)2 —2.1'31'_:; + 6x3x.'](x3 +xl3 )2__ , I,j _ ],2,
R} R
E 1

Rf =(x; —x)? +(x; —%3)? +(x3 — x3)%

Rf =(x) —x1)% +(x; — x3)? +(x3 +x3)%
wIEBVIEER, o 2VALE.

R EXIR Q FRIAEN L ., B

|

FE(2.1.15) 0] ATR B4 8835
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u o R e AR MAFEQR1.15%H:

#; (X)) = C jinEmn Iy Gy 1 (X — X Ydx' (2.1.17)
T 5 IR AL R3S, B BT/ SR A SR BC 5 | 2 B A 1iE v
A3, i Ge B TE Si MR,

£} =648 (2.1.18)
FH(2.1.16)M2.11)Y A TTREQR.1.17)52:
£*(1+v) i ] .
u, (x) = FT )j[ (), +(3-4vX25, —1)(5),,—2%(-5),3%:: (2.1.19)
Hoh 2=
X, R R,

i, FHBR=AIP ALY A o R (RIFLER 27
B T) FERNMNEG N

g(l+v)| 1 ~ ik
Ar(l - )[ () +(3-4vX29, l)( ), 2x4( 2)31} (2.1.20)

’M‘*T‘?x Vo2, X,V ,2 ﬁ%”"tgﬁ X2, X3,%1,%2,X3 5 jjﬁ(zl?')m?%iu}ﬁ
TR F P RIS NAE ST BN

u; (x) =

£y = _ber+v) XV|R:S +(3—40)R;5 —1023R;7 (2.1.21)
47z(1 —v)
£y = — i‘; ((]1+U))x[zR‘5+(2z+z)R‘5—lOzzzR 7] (2.1.22)

Exe = j ((II+U) [(R7? +(3-40)R; —622R;5) - 3X2 (RS +(3—40)R;S — 1025R; )]

(2.1.23)

£, = “(11“:“)) [(R* + (40— 1)R;? = 322R;S) - 3(4L8? + 5(4z + D))R5® +30223R;" )

(2.1.24)

}:{L[.—]
X=X—X»s Yy=y—y, Z=z-2, Z=z+4+2z,
Ri=X+y*+z?, R{=X*+y*+32,

WRXFEERSE, Ay A8 x, B EQCI122MQI2HANIE 15T
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WA AN B, e, o BFRQR.1.21)~ (21248 (2.1.4), 7]
BR B TFAERNN I T ER:

o, =—HEUTO) ipes L (3-40)R5S ~1022R; "] (2.1.25)
27(l—v)

.. = _ue(1+0) ¥|ZR* + (22 + £)R;5 — 10252 R, ] (2.1.26)
27(1 - v)

o, =200 g5 3 guyR _3%2RS
271 —v)

—3((3 - 40)x? + 225 — 4EVIR;S + 3025%2R;7 | (2.1.27)

_ M (1+D)[R3 R;? —3Z:R° —32(2 - 62)R;% + 30z2°R; ] (2.1.28)
2l —v)

Kilih, Ay Bz, HARBRQC1.260F1Q2.12DANE SB35 4w
MY S5 & e, Mo, .

BN SRR FANEREOHETY

KT LR MRT (Biz=0FH) 4N, N
Aty (FEEERK (hydrostatic) NARYe (e=s, +5, +2,.)) il
HI SRR R AR HEER R S ], el EEhE
el R B e HE 3R T 3T B R %ﬁM4ﬁﬁﬂmEﬁﬁmﬁa$
WX TEIHE A (S MEREmEKPER, FRAIEZELLD
M 7E F A PR = (R R T 7= A i K NV AR 1
TEIR BRI N, AR T 4, H il 4
i g A E B AN E G B BRI R I £ W N
Y. TR, RTFELERFERT & AENEKNDTY, BT
TRFANTE 5 4k K7 Te M E A 3R 10 7 A I ER K N AR I AT 2
HTRE(2.1.23)#1(2.1.24), nJE R4 S MERFEERE (z=0
vﬁ>#zm%m3§%%-

G = —

3r2
2

e U) (2.2.1)
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ot R =G xy s oy 2

WK R, BAhw, BENR, huohFiRlw . WERE O
T 10,0,-d), WHE 2-3 B~

s

& 2-3;

AR

SHFRQ2DERI - wi2<x'<w/2, —1/2<y'<1/2 3474,

nj ST A N AR

7N

. 2
&€= A.[HZ f ;2(1 —E—)/R3d):'dy (222)

4 __e(1+uv)1-20)h

-

r

(1l —v)

r

, R=J(x-x) +(y—-y) +d?, FHEHFEANIH

j?&%’fﬁ%ﬁﬁ%ﬁ%ﬂ‘]ﬁ%ﬂﬁo

, 12 w2 gt
&= A .[ ;2 R? y_3-[:'!2 —dx dy )

4 [” L=y - ') — 3‘;,41:-1!2[1!2 [

f2 R}

x

wi2 RS

&Fd(x x)d(y—y')

—Ad? [ :

_x'|

_AII;E( 2 dl R
Y- y) +

Siad(y—-y')

]
x_x i

2 (y—y )y +d?

R3 |—w!2d(y_y')
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12 di2 1 I | |
—24d° ﬁz [u: (y—3') + 42 de(x -x")Yd(y-y')

2 l x—x'
=A W Ii,:’z d a4

2 ] X _xr
— 2 | w2 !
Ad Lzz (y—y' )2 +d? % R3 I-wf?d(y ')

/2 1 x-—x!

—2A4d?
[JKE((y_y‘)Z +d2)2 % R

i d(y—y')

12
| X ld(}’—}")
HZ(y_y')Z _|_d2 R
M

i

(x—w/2A |

/2 1 1 |
—(x+w/2)A4 % —d{v— V'
( ) 2(y—y') +d? R =)

(2)

-

/2 1 1 '
~(x-wi2)ad | STy i)

(3)

L

/2 ] 1 ‘
+{(x+w/2)Ad? '[”2 TEYIINT X R3d(y-—y )

(1)

-

~2(x - w/2)Ad? |

L

2 (y-y') +d?) " R

(3)

% 1 xld(_y—y‘)

/2 {
+2(x+w/2)Ad? [uz (y—y) +d?)

(6)

1
x —d{(y— '
R(y.v)l

stan{ '}’ﬂj 1 1

a
/2 X
il attan? @ +d?  cos®

a

(1) — R/ Dl za?oyymaand o (/D) A do

ctan(
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D gt (-t 1232 1 :
=(x-w/2)4 ’ ’ y _ d(sin &)
yHIDN @ H(y+112¥Y2 (g? — d2)sin? @ + d?
y—t12) a+(p=1712)2)H 1 _
=(x—w/2)4 y _ d(sin )
yHIDAR+Hy+12¥)2 (x — w/2)? sin? 6@ + d?
— éarctan( (x - sz) Sinf}) {}._”2}‘;(02_._{}_._”2}2}!”%
Jd J (el 12YHa? +{ 3481212
A — —{/
= A arctan( (x—w/2)y—-1/2) _
di(x-w/2)2+(y—-1/2) +d?)?
A —
_ A arctan( (x—-w/2)y+1/2) )
d{x—-w/2) +(y+1/2) +d?*)
=) 3
A 12Xy =1/
(2) = ——arctan( (x+w/2)(y 2) J,
d(x +w/i2)2 +(y—1/2)2 +d)))
A
+ 2 arctan( (x+w/2)(y+1/2) _
d(x+w/2? +(y+1/2)2 +d?*)?
(3) Six-wi2P+di=g? y-y'=atan b ( fZ)Adz ctand y-”2) 1 ] 40
: >=—(X—W Em of X .
(* :2) a‘tan’ & +d? asec#h
—w /! NAd? gyt Hy-112)V2 _ ain? .
_ (x—w/2) j(y v' g 1-sin? @ — d(sin®)
a? DRIV g2 gin? @+ d?2 —d? sin? O
— 2 gy 1122 17 2) W2
_ (x —w/2)Ad Ju JAa?+(y ) 1 | d(sin6)
a’ yHIDA+(y+lI) 2 (x —w [2)? sin? @ + d?
— 2 ~112Yiat Hy—1 {2322 1n2
N (x —w/2)Ad f.v 2)ia? H{y-112) }V sin ‘9 d(sin 8)
a2 Y+li2) @i+ (y+ii2)? 32 (x —w/ 2)2 gin2 &+ 42
_ _(x_WIZ)Adz arctan((x_WXZ)Sin 6))( x_w;z (.},,_”2};(”1_'_(},_Hg}2},:E
a’ d (x —w/ 2)2 d |+ I} at+(y+112)1)72
. (xz— w/2)Ad? -rwffnf[ah{y-ffz)z )%d(sin o)
al(x —w/2)2 dy+inratspi2y VS
x—w/NAd? (-l DR +(y-1i237)"
_xow/2) [ - : d(sin 6)
aZ(x —w/2)* LD 5in2 @+ d? N(x —w/2)
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_ Ad ot (x—w/2)(y-1/2) ]
d((x-w/2)? +(y—1/2)? +d?)7

_(Jc—w/2)2 +d?
N Ad arctan (x-w/2)Xy+1/2) _
(x—w/2)* +d? d((x—w/2 +(y+1/2)2 +d?)"7

(y-1/2)d?
(x—wi2(x=w/2)? +d>)(x —w/2)? +(y—1/2)2 +d*))?

- (y+1/2)d>
(x—wiD((x—wi2P +d)(x —w/2)? +(y+1/2)2 +d?)”

Ad> (x~w/2)(y—-1/2)

-+

— arctan _
(x—w/2)*((x—w/2)* +d?) d{(x—w/2)2 +(y=1/2)2 +d?)”
Ad? (x-w/2)y+1/2)

+ arctan 7
(x-w/2)*((x -w/2)* +d?) d((x—w/2)* +(y+1/2)2 +d?*)"

_ Ad__ (x—wi2)y-1/2)

(x—w/2)’ d((x—w/2)2 +(y—1/2)! +d?)"
U (x—w/2)(y+1/2) |
(x—w/2)? d((x-w/2)2 +(y+1/2)* +d?)”
(y-1/2)d?
(x—W/2)((x—w/2)? +d>)(x = w/2)? +(y—1/2)? +d?)”
_ (y+1/2)d?
(x—w/2D(x—w/2P +dW(x—w/2)? +(y +1/2)? +d?)"

] 3
@)= A9 (x+w/2)(y—1/2)

(x4 w/2) d((x+w/2) +(y—1/2)2 +d?)"

+

Ad arctan (x +w/2)(y+1/2)

(x+w/2)? d((x+wi2) +(y+1/2) +a2))

_ (y=~1/2)d?
(x+w/20(x+w/2) +d)(x +w/2)P +(y—1/2)2 +d?)"
(y+1/2)d?
(x+w/2D)((x+w/2 +d?)(x+w/2 +(y+1/2)? +d2)%

4+
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ctan{ y-HE] 1

(5) 'S}(x_wfz}2+d2=u2,y—y'=ﬂtan9 _} = 2(x —_ sz)Adz -E'IMan[ _].-‘+F.r'2

ya?tant B+ d?)? cosh

o

——

2((x —w/2) + d?)Ad? .ry—~1'.e’2]f{al+{y—£f2)3};!’5 1

. d :
v+112) et +(y+1122V2 (x —w/ 2)2 sin? @ + d? (sin6)

x—w/i2

p=112 a2 W y-112)2)% 1

, 24 J«
X —w/2 LHDias iy ((x ~w/2)? sin? 0+ d?)?

d(sin &)

— _ A(y*Z-’,Z)((x"‘W/‘Z)E +(y_Z/2)2 +d2)}£
(x —w/2)(y—-1/2)* +d?)

L AQ 2= wI 2 + (p+1/2) +d?)
(x—-w/2)(y+1/2)*+d?)

_ 2 2 — —
_A(x wi2) +d arctan (x—w/2)Wy~-1/2)

d(x—w/2)? d((x ~w/2) +(y—1/2)2 +d2)

— 2 2 -
+A(x w/2) -}d arctan (x=w/2)y+1/2) _
d(x—w/2) d((x = w/2) +(y+1/2)? +d?)"?

24d (x—w/2)0(y-1/2)

+ !
(x—w/2) d(x—w/2Y +(y—1/2)? +d?)"

2Ad arctan (x—w/2Xy+1/2)

C(x—w/2)? d((x—wi2 +(y+1/2) +d2)5
] 2

Ay =11 2)((x+w/2)? +(y—1/2)? +d?)”
(x+w/2)X(y—1/2) +d?)

(6) =

A 2D+ w2 +(y+1/2)? +d2)%
(x+w/2)(y+1/2)* +d?)

2 2 _
+A(x+wﬁ2) +d arctan (x+w/2Xy-1/2)

d(x+w/2)2 d((x_{_w’;z)z +(y-—l/2)2 +d2),l/£
2 2
_ g Awi2 4t (x+w/2)(y+1/2) _

24d aretan (x+w/2)y-1/2)

(x+ w2y d((x+w/2)t +(y—1/2)2 +d?)"
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24d (x+w/2)(y+1/2)

+ z
(x+w/2) d((x+w/2)? +(y+1/2) +d2)h

e=()+(Q2)+3)+ @) +(6)+(6), HAF:

Alx—w/2Xy —1/2X(x—w/2¥ +(y—1/2)* +2d*?)
(x—w/2)2 +d) (=112 +d))({(x—wi2) +(y—1/2)? +d?)"
A +w/ 2y =1/ 2)0(x + w/2)? +(y —1/2)? +2d7?)
(x+w/2)2 +d)(y =112 +d)(x+w/2) +(y—1/2)? +d?)"
Ax—w/ 2Dy +12)(x - w/2)? +(y+1/2)* +2d?)
(x=w/2)2 +d2X(y+1/2)2 +d)(x—w/2)? +(y+1/2)? +d)2

. Alx+w/2Xy+ 1/ 2X(x+w/2) +(y+1/2)? +2d?)
(x+w/2? +d)((y +1/2)2 +d)(x + w/2): +(y +1/2)2 +d?)"

£E=—

+

+

Ay Y (-1 Yy, +y; +2d) (2.2.3)
i (x2 +d2)(p? +d)(x2 + y? +d?)”

Hdx, =xtw/2, (i=12), y,=yxw/2, (j=12).

FET KFRFENHREOELY

TR r AR NT Y, BITHE PSS TLRT
] v 18 5% K O AR TR R AR R K N AR I ) X

BAMER MBI R KREET M Aw, 1, b KAKKPIER
LiRIA (z=0F) BESENH.

KK TETERRM (2 = 0 V1D P ERER KNV AR RN 7 FE(2.2.1)
BEATER 7

12 w2 3212
e=Af [”2 [ a- ;2 y/ R3dx' dy' dz (2.3.1)

LTL i

ﬁﬂu=-—£*(1;(tf)$2m= R=J(x-x)+(y-y)+z7, THIENFI

11 5 AU A
AL L L Gy

/2 az
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{ITNE Ry _ /2 21 I’ 't _ 2 21 K I
> = AH[Hz E»,-;z R3 dy A(H h) .[uz fw,fz R3 dy
_ Aarctan (x—w/2)y—-1/2)

H((x-w/2)* +(y—1/2) + H?)/
(x=—w/20y+1/2)
H({(x-w/2)2 +(y+1/2)2 +d*)"
(x+w/2)y-1/2)
H({(x+w/2)? +(y—~1/2)? + H2)"
(x+w/2}y+1/2)

H((x+w/2)? +(y+1/2)2 + H))
(x—w/2)(y—1/2)
(H—h)((x—w/2)2+(y—u2)2+(H—h)2)fé)

(x—w/2)(y+1/2) )
(H—h)({(x —wi2)2+(y+1/2)2 +(H - h)})*

(x+w/2)y—-1/2) N
(H=W{(x+w/2?+(y=1/2)? +(H - h)?)”

(x+w/2)(y+1/2) ;
(H=h)(x+w/2)2 +(y+112)* +(H - h)*)”

— A arctan(

— A arctan(

+ A arctan(

— Aarctan{

+ Aarctan(

+ Aarctan(

— Aarctan(

A 4 vk XY,
=—A4> > > (-1)"/* x arctan(
-1 =

2 2 2

HPx, =xtw/2, (i=12), y,=ytw/2, (j=12), z=H, z,=H-h.

) (2.3.2)
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B RN A R R TR B My o

MRS (BT ) SERFREENTY, NARIGK Ak
TR S RIR MM (BB & ZNNREENER) FE S
fIRSY. FEIESE RS, SRS A PR YE ) /5 BT
[, AR e 2 R R = T BB R, 5 S RMEIRSUE .
Wa-fah 112071, Daruka AP RG-SR & 74 K
Nt SRR E R E R R =R TSR R, 5B URIE
Vo AT LA DHIE B R oa I ER . MREERAH S Ta h%#
Jiik, Makeev & NPPUR T4 38 TSR &0 77 AE B TR W AR 1 5 B
BEENFERERRM, 5EMERREEL, ERSPERT RN
TIHEFEEEBENE.

{3 LA TRAR AR R BT v, S g [m] 2 73X —
BT EMNEGER, JPgE—DirsE TR SR AR ) EE 5
el Al TR B2 AT N = A IR I N T Sk &2 BE R
ZPEERE ZIE R m M AE =R A MBI B R AT I = R 7 (1)
FEX R, HHZXIEZRIT R RAMKE T & A3 SR R #EER,
RN BT IR T RO R, RN R B — K7 1Y
IR R, [HF, J1eTEESME AR AR, NAES5ERK
IFEG B[ERRREUNNY, N SRERKIEL.

A AEKRE (BT 500C), BERHBHEIISBG 5, #
RN EEOIESY, RESESRBEMBEEREY B, BHE
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