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-;<=<>?<. !"#$"%&’(%)*" +,,"-’* .-&/*0&1’ 2(3"2’0"))." 0456)5" )&

#"7&)58"2-." $.0"9")5" #&’"%5&4.0, 8’. 9"4&"’ )".:7.95#*# 57 (8"’ $%5 %"-

;")55 /&9&8, 206/&))*7 2 9",.%#5%.0&)5"# ’"4. <&2’. ’"#$"%&’(%)*" 5/#"-

)")56 %&22#&’%50&1’26 -&- ,&-’.%*, 0456135" )& 20.=2’0& #&’"%5&4&, ’&-5"

-&- $%"9"4 ’"-(8"2’5, #.9(4> ($%(?.2’5 5 9%(?5". @#"2’" 2 ’"#, (8"’ ’"#$"%&-

’(%)*7 /&0525#.2’"= +’57 $&%&#"’%.0 /)&85’"4>). (24.A)6"’ #&’"#&’58"2-."

#.9"45%.0&)5".

@ %&:.’&7 [1–3], $%"94.A")* $.97.9* - &)&45/( )&$%6A")).?. 2.2’.6)56 ’"4

$%5 45)"=).= 545 -0&9%&’58).= /&0525#.2’5 $%"9"4& ’"-(8"2’5 .’ ’"#$"%&’(-

%*. B’&’>5 [4,5] 2.9"%A&’ 5224"9.0&)56, $.2063"))*" .$%"9"4")51 -.#$.)")’

’")/.%& )&$%6A")5= 5 $"%"#"3")5= ’.42’.2’"))*7 ($%.8)6135726 ’%(:, 0 -.-

’.%*7 $.2’.6))*" #&’"%5&4& )" /&0526’ .’ ’"#$"%&’(%*. @ %&:.’" [6] &0’.%&#5

%&22#.’%") 0.$%.2 ’.?., -&- ’"#$"%&’(%)*" 5/#")")56, 0456135" )& $%"9"4

’"-(8"2’5, 2-&/*0&1’26 )& %&28"’" )&$%6A")).-9",.%#5%.0&)).?. 2.2’.6)56

2A5#&"#.= ($%(?.$4&2’58"2-.= ’%(:*.

@ $%"92’&04")).= %&:.’" $%"94&?&"’26 #&’"#&’58"2-&6 #.9"4> 946 &)&45/&

0456)56 ’"#$"%&’(%)*7 0./9"=2’05= )& )&$%6A")).-9",.%#5%.0&))." 2.2’.6-

)5" (CDB) ’%(:* %"/(4>’&’* #.?(’ :*’> $%5#")")* 946 :.4"" ’.8).?. $%.?).-

/5%.0&)56 $.0"9")56 -.)2’%(-E5=, %&:.’&1357 0 (24.0567 0*2.-57 ’"#$"%&-

’(% 5 #"7&)58"2-57 )&?%(/.-.

2@ABC>@;DC EC=CF?. ’?AB<GC HIC;><>?J. F%.0"9"# &)&45/ 0456)56

’"#$"%&’(%)*7 0./9"=2’05= )& CDB ’%(:* $%5 %&0).#"%).# 0)(’%"))"# – p

5 0)";)5# – q 9&04")567. F(2’> ’%(:&, %&95(2.0 a 5 b 2..’0"’2’0"))., 2.2’.-

5’ 5/ ($%.8)613"?.26 ($%(?.$4&2’58"2-.?. #&’"%5&4& 5 6046"’26 2A5#&"#*#

$. ($%(?5# 9",.%#&E56#. F%"9"4 ’"-(8"2’5 #&’"%5&4& 6046"’26 ,()-E5"=

’"#$"%&’(%*, 0&%>5%(13"=26 0 %&95&4>).# )&$%&04")55. G2’&4>)*" ,5/5-.-

#"7&)58"2-5" 7&%&-’"%52’5-5 #&’"%5&4&, & 5#")). #.9(4> ($%(?.2’5, -.+,,5-

E5")’ ’"$4.0.?. %&2;5%")56 5 -.+,,5E5")’ F(&22.)&, 946 $%.2’.’* #.9"45%.-

0&)56 :*45 $%5)6’* -&- $.2’.6))*" 0"4585)* 5 )" 5/#")61’26 $%5 5/#")")55

’"#$"%&’(%*.

F.4)(1 252’"#( (%&0)")5= 0 -&A9.= 5/ %&22#&’%50&"#*7 .:4&2’"= #.A).

/&$52&’> 0 059":

H (%&0)")5" %&0).0"256

ωεr

ωr
=

εω → εr

r
, (1)

?9" εr, εω – -.#$.)")’* ’")/.%& )&$%6A")5=;

H 2..’).;")56 I.;5

er =
ωu

ωr
, eω =

u

r
, (2)

?9" er, eω – -.#$.)")’* ’")/.%& $.4)*7 9",.%#&E5=, u – -.#$.)")’& %&95&4>-

).?. $"%"#"3")56;
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H /&-.) D1&#"46-C"=#&)&

ee
r
=

1

E
[εr → µ (εω + εz)] + ϑT (r),

ee
ω
=

1

E
[εω → µ (εr + εz)] + ϑT (r),

ee
z
=

1

E
[εz → µ (εr + εω)] + ϑT (r),

(3)

?9" ee
r
, ee

ω
, ee

z
– -.#$.)")’* ’")/.%& 9",.%#&E5= 0 ($%(?.= .:4&2’5; E – #.9(4>

($%(?.2’5, εz – -.#$.)")’& ’")/.%& )&$%6A")5=, µ – -.+,,5E5")’ F(&22.)&,

T (r) – ’"#$"%&’(%&, -.’.%&6 .$%"9"46"’26 5/ %";")56 2’&E5.)&%).?. (%&0)"-

)56 ’"$4.$%.0.9).2’5 2 /&9&))*#5 -%&"0*#5 (24.056#5, ϑ – -.+,,5E5")’

’"#$"%&’(%).?. %&2;5%")56 [7, 8];

H (24.05" $4&2’58).2’5

(εω → εr → c (ep
ω
→ ep

r
))2 + (εω → εz → c (ep

ω
→ ep

z
))2+

+(εr → εz → c (ep
r
→ ep

z
))2 = 6k2,

(4)

?9" ep
r
, ep

ω
, ep

z
– -.#$.)")’* ’")/.%& $4&2’58"2-57 9",.%#&E5=; c – -.+,,5E5")’

($%.8)")56;

H &22.E55%.0&))*= /&-.) $4&2’58"2-.?. ’"8")56

dep
r
=

dϖ

3

[
2εr → εω → εz → c (2ep

r
→ ep

ω
→ ep

z
)

]
,

dep
ω
=

dϖ

3

[
2εω → εr → εz → c (2ep

ω
→ ep

r
→ ep

z
)

]
,

dep
z
=

dϖ

3

[
2εz → εr → εω → c (2ep

z
→ ep

r
→ ep

ω
)

]
,

(5)

?9" dϖ – 2-&46%)*= $.4.A5’"4>)*= #).A5’"4>;

H ?%&)58)*" (24.056

εr

∣∣∣∣
r=a

= →p,

εr

∣∣∣∣
r=b

= →q,

(6)

H (24.056 2.$%6A")5=

[εr] = [εω] = [u] = 0, (7)

@ 9&4>)"=;"#, :(9"# $%"9$.4&?&’> 8’., 9",.%#&E56 ’%(:* 0 .2"0.# )&$%&0-

4")55 :(9"’ .2’&0&’>26 $.2’.6)).= 0"4585).=. F.+’.#(, 0 ($%(?.= 5 $4&2’58"-

2-.= .:4&2’67 "" /)&8")5" :(9"’ .95)&-.0*# 5 %&0)*# ez = e1 = const.
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@ $4&2’58"2-.= /.)" $.4)*" 9",.%#&E55 9&1’26 2(##.= ($%(?57 5 $4&2’5-

8"2-57 2.2’&046135=. !&-5# .:%&/.#, 527.96 5/ (3) 5 (5), 2..’).;")56 946

.$%"9"4")56 -.#$.)")’ $.4)*7 9",.%#&E5= 0 $4&2’58"2-.= .:4&2’5 #.A).

$%"92’&05’> 0 059":

der =
1

E

[
dεr → µ

(
dεω + dεz

)]
+ d(ϑT (r))+

+
dϖ

3

[
2εr → εω → εz → c (2ep

r
→ ep

ω
→ ep

z
)

]
,

deω =
1

E

[
dεω → µ

(
dεr + dεz

)]
+ d(ϑT (r))+

+
dϖ

3

[
2εω → εr → εz → c (2ep

ω
→ ep

r
→ ep

z
)

]
,

(8)

de1 =
1

E

[
dεz → µ

(
dεr + dεω

)]
+ d(ϑT (r))+

+
dϖ

3

[
2εz → εr → εω → c (2ep

z
→ ep

r
→ ep

ω
)

]
.

-KL@I G<B@=C I<M<>?N. J";")5" /&9&85 .2).0*0&"’26 )& 52$.4>/.0&-

)55 #"’.9& 0./#(3")5=. B(’> #"’.9& /&-418&"’26 0 $%"92’&04")55 ,5/58"2-57

0"4585) 0 059" %&/4.A")5= $. #&4.#( $&%&#"’%( ϱ. D46 $.4(8")56 $%&-’58"-

2-5 /)&85#*7 %"/(4>’&’.0 0 %&#-&7 9&)).= %&:.’* .?%&)585#26 (8"’.# $"%-

0*7 90(7 84").0 %&/4.A")56. K’. .:"2$"850&"’ -.#$%.#522 #"A9( ’.8).2’>1

5 0*85245’"4>).= 24.A).2’>1. !.?9& 02" )".:/.95#*" 0"4585)* /&$5;"# 0

059" %69.0:

εij = ε(0)
ij

+ ϱε(1)
ij
, eij = e(0)

ij
+ ϱe(1)

ij
, u = u(0) + ϱu(1),

ϑ = ϱϑ(1), µ =
1

2
+ ϱµ(1), e1 = ϱe(1)1 , c = ϱc(1)

ϖ = ϖ(0) + ϱϖ(1), k = k(0) + ϱk(1)(T ), rs = r(0)
s

+ ϱr(1)
s
,

(9)

?9" µ(1)
– 5/0"2’)&6 $.2’.6))&6; k(0)

– /)&8")5" $%"9"4& ’"-(8"2’5 $%5 $.2’.6)-

).= ’"#$"%&’(%"; k(1)
– ,()-E56, /&05263&6 .’ ’"#$"%&’(%*; 0"%7)5" 5)9"-2*

(0), (1) .$%"9"461’ 2..’0"’2’0(13"" $%5:45A")5".

,<M<>?< ? I<EHOPBCBK. F%5)5#&6 0*:%&))*= #"’.9 %";")56 /&9&85,

)&# )(A). $.4(85’> 52-.#*" 0*%&A")56 0 -&A9.# $%5:45A")55, & /&’"# /&-

$52&’> .:3"" %";")5", (85’*0&6 %&/4.A")56 (9).
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D&4"", %&/4.A")56, $.4(8"))*" #"’.9.# 0./#(3")5=, $.92’&0461’26 0 25-

2’"#( (%&0)")5= (1)-(4), (6)-(8). @ %"/(4>’&’" ,.%#5%(1’26 ).0*" 252’"#*

(%&0)")5=, 2..’0"’2’0(135" %&/458)*# $.%69-&# #&4.2’5 $&%&#"’%& ϱ, -.-

’.%*" %";&1’26 )"/&0525#. 9%(? .’ 9%(?&.

@ )(4"0.# $%5:45A")55 252’"#& (%&0)")5= 20.95’26 - $4.2-.= 9",.%#&E55

)"2A5#&"#.= ($%(?.$4&2’58"2-.= ’%(:*. J";")5" +’.= /&9&85 5/0"2’). [9].

@ $"%0.# $%5:45A")55 252’"#( (%&0)")5= :(9"’ 5#"’> 24"9(135= 059:

H (%&0)")5" %&0).0"256

ωε(1)
r

ωr
=

ε(1)
ω

→ ε(1)
r

r
, (10)

H 2..’).;")56 I.;5

e(1)
r

=
ωu(1)

ωr
,

e(1)
ω

=
u(1)

r
,

H 0*%&A")56 946 9",.%#&E5= 0 ($%(?.= .:4&2’5

ee
r

(1) =
1

E

[
ε(1)
r

→ 1

2

(
ε(1)
ω

+ ε(1)
z

)
→ µ(1)

(
ε(0)
ω

+ ε(0)
z

)]
+ ϑ(1)T (r),

ee
ω

(1) =
1

E

[
ε(1)
ω

→ 1

2

(
ε(1)
r

+ ε(1)
z

)
→ µ(1)

(
ε(0)
r

+ ε(0)
z

)]
+ ϑ(1)T (r),

e(1)1 =
1

E

[
ε(1)
z

→ 1

2

(
ε(1)
r

+ ε(1)
ω

)
→ µ(1)

(
ε(0)
r

+ ε(0)
ω

)]
+ ϑ(1)T (r),

H (24.05" $4&2’58).2’5

(
ε(0)
ω

→ ε(0)
r

)(
ε(1)
ω

→ ε(1)
r

→ c(1)(ep(0)
ω

→ ep(0)
r

)
)
+

+
(
ε(0)
ω

→ ε(0)
z

)(
ε(1)
ω

→ ε(1)
z

→ c(1)(ep(0)
ω

→ ep(0)
z

)
)
+

+
(
ε(0)
r

→ ε(0)
z

) (
ε(1)
r

→ ε(1)
z

→ c(1)(ep(0)
r

→ ep(0)
z

)
)
= 6k(0)k(1),

(11)
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H $.4)*" 9",.%#&E55 0 $4&2’58"2-.= .:4&2’5

de(1)
r

=
1

E

[
dε(1)

r
→ 1

2

(
dε(1)

ω
+ dε(1)

z

)
→ µ(1)

(
ε(0)
ω

+ ε(0)
z

)]
+ ϑ(1)dT (r)+

+
dϖ(0)

3

[
2ε(1)

r
→ ε(1)

ω
→ ε(1)

z
→ c(1)

(
2ep(0)

r
→ ep(0)

ω
→ ep(0)

z

)]
+

+
dϖ(1)

3

[
2ε(0)

r
→ ε(0)

ω
→ ε(0)

z

]
,

de(1)
ω

=
1

E

[
dε(1)

ω
→ 1

2

(
dε(1)

r
+ dε(1)

z

)
→ µ(1)

(
ε(0)
r

+ ε(0)
z

)]
+ ϑ(1)dT (r)+

+
dϖ(0)

3

[
2ε(1)

ω
→ ε(1)

r
→ ε(1)

z
→ c(1)

(
2ep(0)

ω
→ ep(0)

r
→ ep(0)

z

)]
+

+
dϖ(1)

3

[
2ε(0)

ω
→ ε(0)

r
→ ε(0)

z

]
,

de(1)1 =
1

E

[
dε(1)

z
→ 1

2

(
dε(1)

r
+ dε(1)

ω

)
→ µ(1)

(
ε(0)
r

+ ε(0)
ω

)]
+ ϑ(1)dT (r)+

+
dϖ(0)

3

[
2ε(1)

z
→ ε(1)

r
→ ε(1)

ω
→ c(1)

(
2ep(0)

z
→ ep(0)

r
→ ep(0)

ω

)]
+

+
dϖ(1)

3

[
2ε(0)

z
→ ε(0)

r
→ ε(0)

ω

]
,

(12)

H ?%&)58)*" (24.056

ε(1)
r

∣∣∣∣
r=a

= ε(1)
r

∣∣∣∣
r=b

= 0, (13)

H (24.056 2.$%6A")5=

[
ε(1)
r

+
dε(0)

r

dr
r(1)
s

]
=

[
ε(1)
ω

+
dε(0)

ω

dr
r(1)
s

]
=

[
u(1) +

du(0)

dr
r(1)
s

]
= 0. (14)

F.4(85# 0*%&A")5= 946 -.#$.)")’* )&$%6A")5= ε(1)
z .

@059( ’.?., 8’.

2ep(0)
z

→ ep(0)
r

→ ep(0)
ω

= 0,

’%"’>" (%&0)")5" 2..’).;")56 (12) #.A). /&$52&’> 0 059":

dε(1)
z

→ 1

2

(
dε(1)

r
+ dε(1)

ω

)
→ µ(1)

(
ε(0)
r

+ ε(0)
ω

)
+ Eϑ(1)dT (r)+

+
Edϖ(0)

3

[
2ε(1)

z
→ ε(1)

r
→ ε(1)

ω

]
= 0.

G:./)&85# ς(1) = 2ε(1)
z → ε(1)

r → ε(1)
ω

. !.?9&, $%"9*9(3"" 0*%&A")5" $%5#"’

059

dς(1)

dϖ(0)
+

2E

3
ς(1) = 4µ(1)dε

(0)
z

dϖ(0)
→ 2Eϑ(1)dT (r)

dϖ(0)
. (15)
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J";")5" 95,,"%")E5&4>).?. (%&0)")56 (15) 5#""’ 059:

ς(1) = e→
2
3Eε

(0)

ε
(0)∫

0

[
4µ(1)dε

(0)
z

dϖ(0)
→ 2Eϑ(1)dT (r)

dϖ(0)
→

]
e

2
3Eε

(0)
dϖ(0) + ς(1)

e
,

?9" ς(1)
e = 4µ(1)ε(0)

z → 2Eϑ(1)T (r) + 2Ee(1)1 .

L/ 00"9")).?. .:./)&8")56 #.A"# $.4(85’> 0*%&A")5" 946 -.#$.)")’* )&-

$%6A")5= ε(1)
z , ?9" 0"4585)& ς(1)

.$%"9"46"’26 5/ $%"9*9(3"?. (%&0)")56:

ε(1)
z

=
1

2

(
ε(1)
r

+ ε(1)
ω

+ ς(1)
)
.

I.#$.)")’* ’")/.%& )&$%6A")5= 5 %&95&4>)." $"%"#"3")5" 0 ($%(?.= .:-

4&2’5 &)&4.?58)* 0*%&A")56# 946 /&9&85 :"/ ($%.8)")56 [12], 2 ’.8).2’>1 9.

$.2’.6)).=, 5 5#"1’ 059.

ue(1) =
3

E
µ(1)

(
q → k(0)r(0)s

b2


r +

3ϑ(1)

r

∫
T (r)rdr → 1

2
e1r +

D

r
,

εe

r

(1) = →2

3
µ(1)k(0)r(0)

s

2
[
1

b2
→ 1

r2

]
→

b∫

r

4Eϑ(1)

r3

∫
T (r)rdrdr+

+

b∫

r

2Eϑ(1)T (r)

r
dr +

2ED

3

[
1

b2
→ 1

r2

]
,

εe

ω

(1) = →2

3
µ(1)k(0)r(0)

s

2
[
1

b2
+

1

r2

]
→

b∫

r

4Eϑ(1)

r3

∫
T (r)rdrdr+

+

b∫

r

2Eϑ(1)T (r)

r
dr +

4Eϑ(1)

r2

∫
T (r)rdr → 2Eϑ(1)T +

2ED

3

[
1

b2
+

1

r2

]
.

(16)

<’.:* $.4(85’> 2..’).;")56 946 -.#$.)")’ )&$%6A")5= ε(1)
r , ε(1)

ω
0 $4&2’5-

8"2-.= .:4&2’5 $.92’&05# 0 (24.05" $4&2’58).2’5 (11) 00"9"))." .:./)&8")5"

5 (8’"# )(4"0." %";")5". !.?9&, $.4(85# 24"9(13"" 0*%&A")5":

ε(1)
ω

→ ε(1)
r

= 2k(1) + c(1)
(
ep(0)
ω

→ ep(0)
r

)
. (17)

@"4585)& k(1)
0 (17) 6046"’26 ,()-E5"= ’"#$"%&’(%*, -.’.%&6, 0 20.1 .8"-

%"9>, /&0525’ .’ %&95(2& r. J&/).2’> $4&2’58"2-57 9",.%#&E5= ep(0)
ω

5 ep(0)r $.-

4(85# 5/ )(4"0.?. $%5:45A")56. !&-5# .:%&/.#, $.92’&0466 0 (10) %&/).2’>

.-%(A)*7 5 %&95&4>)*7 )&$%6A")5= (17) (85’*0&6 ?%&)58)*" (24.056 (13)
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$%5 .$%"9"4")55 $.2’.6)).= 5)’"?%5%.0&)56, $.4(85# (%&0)")56 946 .$%"9"-

4")56 -.#$.)")’ )&$%6A")5= 0 $4&2’58"2-.= .:4&2’5:

εp

r

(1) =

r∫

a

2k(1)

r
dr +

3k(0)c(1)

E

r∫

a

(
r(0)s

2

r3
→ 1

r


dr,

εp

ω

(1) = 2k(1) +

r∫

a

2k(1)

r
dr +

3k(0)c(1)

E




r∫

a

(
r(0)s

2

r3
→ 1

r


dr +

r(0)s

2

r2
→ 1



 .

(18)

J&95&4>)." $"%"#"3")5" 0 $4&2’58"2-.= .:4&2’5 $.4(8&"’26 5/ 2(##5%.0&-

)56 $"%0*7 90(7 (%&0)")5= 2..’).;")56 (12) 5 %";")56 $.4(850;"?.26 95,-

,"%")E5&4>).?. (%&0)")56:

up(1) = → 3

E
µ(1)

(
→p+ 2k(0)ln

(r
a

))
r +

3ϑ(1)

r

∫
T (r)rdr → 1

2
e1r +

N

r
. (19)

F.2’.6))*" D 5 N 5 %&95(2 ($%(?.$4&2’58"2-.= ?%&)5E* .$%"9"45# 5/ (24.-

056 2.$%6A")5= (14):

D =
µ(1)

E
k(0)r(0)

s

2
+

3

2E

[ b∫

r
(0)
s

4Eϑ(1)

r3

∫
T (r)r drdr →

b∫

r
(0)
s

2Eϑ(1)T (r)

r
dr+

+

r
(0)
s∫

a

2k(1)

r
dr +

3k(0)c(1)

E

r∫

a

(
r(0)s

2

r3
→ 1

r


dr

]
r(0)s

2
b2

r(0)s

2
→ b2

,

N = →2µ(1)

E
k(0)r(0)

s

2
+

3

2E




b∫

r
(0)
s

4Eϑ(1)

r3

∫
T (r)r drdr→

→
b∫

r
(0)
s

2Eϑ(1)T (r)

r
dr +

r
(0)
s∫

a

2k(1)

r
dr +

3k(0)c(1)

E

r∫

a

(
r(0)s

2

r3
→ 1

r


dr




r(0)s

2
b2

r(0)s

2
→ b2

,
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r(1)
s

=

[ b∫

r
(0)
s

4Eϑ(1)

r3

∫
T (r)r drdr →

b∫

r
(0)
s

2Eϑ(1)T (r)

r
dr+

+
3k(0)c(1)

E

r∫

a

(
r(0)s

2

r3
→ 1

r


dr

]
2b2

r(0)s

2
→ b2

+

+

∫

r=r
(0)
s

4Eϑ(1)

r(0)s

T (r)rdr → 2Eϑ(1)T (r(0)
s
)→

r
(0)
s∫

a

2k(1)

r
dr → 2k(1)(r(0)

s
)


r(0)s

4k(0)
.

F.92’&05# $.2’.6))*" D 5 N 0 52-.#*" 0*%&A")56. !&-5# .:%&/.#, 5#"6

)".:7.95#*" 0*%&A")56 0 )(4"0.# $%5:45A")55, 0*0"9"))*" 2..’).;")56

(16), (18), (19) 0 $"%0.# $%5:45A")55, 2.?4&2). 00"9")).#( %&/4.A")51 (9),

#.A"# $.4(85’> 52-.#*" 2..’).;")56 946 $.4"= )&$%6A")5= 5 $"%"#"3")56

0 ($%(?.= 5 $4&2’58"2-.= .:4&2’67 0 059":

H %&95&4>)&6 5 .-%(A)&6 -.#$.)")’* ’")/.%& )&$%6A")5= 0 $4&2’58"2-.=

.:4&2’5

εp

r
= →p+ 2k(0)ln

(r
a

)
+ ϱ




r∫

a

2k(1)

r
dr +

3k(0)c(1)

E

r∫

a

(
r(0)s

2

r3
→ 1

r


dr



 ,

εp

ω
= →p+ 2k(0)

(
1 + ln

(r
a

))
+

+ϱ



2k(1) +

r∫

a

2k(1)

r
dr +

3k(0)c(1)

E




r∫

a

(
r(0)s

2

r3
→ 1

r


dr +

r(0)s

2

r2
→ 1







 ,

H %&95&4>)&6 5 .-%(A)&6 -.#$.)")’* ’")/.%& )&$%6A")5= 0 ($%(?.= .:4&-

2’5

εe

r
= →q + k(0)r(0)

s

2
[
1

b2
→ 1

r2

]
+ ϱ

[ b∫

r
(0)
s

4Eϑ(1)

r3

∫
T (r)rdrdr →

b∫

r
(0)
s

2Eϑ(1)T (r)

r
dr

+

r
(0)
s∫

a

2k(1)

r
dr +

3k(0)c(1)

E

r
(0)
s∫

a

(
r(0)s

2

r3
→ 1

r


dr

]
r(0)s

2

r2
r2 → b2

r(0)s

2
→ b2

→

→
b∫

r

4Eϑ(1)

r3

∫
T (r)rdrdr +

b∫

r

2Eϑ(1)T (r)

r
dr


,
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εe

ω
= →q + k(0)r(0)

s

2
[
1

b2
+

1

r2

]
+ ϱ

[ b∫

r
(0)
s

4Eϑ(1)

r3

∫
T (r)rdrdr →

b∫

r
(0)
s

2Eϑ(1)T (r)

r
dr+

+

r
(0)
s∫

a

2k(1)

r
dr ++

3k(0)c(1)

E

r
(0)
s∫

a

(
r(0)s

2

r3
→ 1

r


dr

]
r(0)s

2

r2
r2 + b2

r(0)s

2
→ b2

→

→
b∫

r

4Eϑ(1)

r3

∫
T (r)rdrdr +

b∫

r

2Eϑ(1)T (r)

r
dr +

4Eϑ(1)

r2

∫
T (r)rdr → 2Eϑ(1)T (r).


,

H %&95&4>)." $"%"#"3")5" 0 $4&2’58"2-.= .:4&2’5

up =
3k(0)r(0)s

2

2Er
+ ϱ

[
→ 3

E
µ(1)

(
→p+ 2k(0)ln

(r
a

))
r +

3ϑ(1)

r

∫
T (r)rdr → 1

2
e1r+

+
1

r


→ 2µ(1)

E
k(0)r(0)

s

2
+

3

2E



4Eϑ(1)

b∫

r
(0)
s

1

r3

∫
T (r)r drdr→

→ 2Eϑ(1)

b∫

r
(0)
s

T (r)

r
dr +

r
(0)
s∫

a

2k(1)

r
dr +

3k(0)c(1)

E

r∫

a

(
r(0)s

2

r3
→ 1

r


dr




r(0)s

2
b2

r(0)s

2
→ b2

]
.

H %&95&4>)." $"%"#"3")5" 0 ($%(?.= .:4&2’5

ue =
3k(0)r(0)s

2

2Er
+ ϱ

[
3

E
µ(1)

(
q → k(0)r(0)s

b2


r +

3ϑ(1)

r

∫
T (r)rdr → 1

2
e1r+

+
1

r


µ(1)

E
k(0)r(0)

s

2
+

3

2E



4Eϑ(1)

b∫

r
(0)
s

1

r3

∫
T (r)r drdr→

→ 2Eϑ(1)

b∫

r
(0)
s

T (r)

r
dr +

r
(0)
s∫

a

2k(1)

r
dr +

3k(0)c(1)

E

r∫

a

(
r(0)s

2

r3
→ 1

r


dr




r(0)s

2
b2

r(0)s

2
→ b2

]
.

/CDOQF<>?< @ 7.9" $%.0"9")).?. 5224"9.0&)56 $.4(8")* 0*%&A")56 946

-.#$.)")’ )&$%6A")5=, $"%"#"3")5= 5 %&95(2& ($%(?.$4&2’58"2-.= ?%&)5E*
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$%."-’5%.0&)56 -.)2’%(-E5=, %&:.’&1357 0 (24.0567 24.A)*7 ’"%#.#"7&)5-

8"2-57 )&?%(/.-. @ 24(8&", -.?9& $%"9"4 ’"-(8"2’5 $%5)5#&"’26 $.2’.6))*#,

%"/(4>’&’* 2..’0"’2’0(1’ 5/0"2’)*# %";")56#. D&4>)"=;5" 5224"9.0&)56 #.-

?(’ :*’> )&$%&04")* )& (8"’ 9%(?57 ,&-’.%.0, ’&-57 -&- /&0525#.2’> #.9(46

($%(?.2’5 .’ ’"#$"%&’(%* 545 %&22#.’%")5" :.4"" 24.A)*7 ?".#"’%5=.

!"#"$%&’($)%"
*+,-. -/0121/. !. ". #$%&’(% – )$*+&,$%-& .&/&01, 2(/&-+12$%&,1( +(-*+& 23-$-
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.&/&01, ,&)1*&,1( +(-*+& 23-$)1*1
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