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Ceper kepp opuuHA OYpIH OWX EpOHXUH
TyHNIIAPANTAd THPJIUNAH JOJTHOHBI OPOHIMIH
aMIUTUTY OYpHHI IOUAIEKTPUKUKAH (QYyHKIIIP
WDPXUIIX 6omoro taBbs. bum  emuex [1]
eryyJaJ Trapraxk aBcaH  TOTIUTIAIYYI)
X3P3MIX OONIOMKTON. DAr33p TATIUTIATYYAIIC
Jlapaax JOPBUUT COHIOXK aBbsl.
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aBaX Hb 3YWTAH TIJ3T Hb M3JATIHI, Xacax
mvmr B h<0 Ttait  xombooroit. DHI
CUCTEMUHT  OOMOXONl TOJN  OIPXIIIII Dd
WDRPXUMIINC  YYCHI, OHY  WDPXHAIIA
XaHIaX X3pAT OJIOH yJaa rapax Tyl TYYHI
“3aHrunaa’ mIr  HiIp erbe. Cucrem
TATIIUTTAN SIMAp aHXHBI HOXIION TaBbX 0OJOX
B3?

OpuHBI TYH] YHTpax JOJITUOH]I OPOHTUIH allb 4
KOMIIOHEHTHIH aMIUTHTYJ TA3T PYY TAMYYIIX
0omHO. MiiMma

& = &, Oaiixan
2 2 2 2
A° =0, h* =0, ey=0, H =0
OOJIHO TIDCIH AaHXHBI HOXILIOJ aBaxX Hb
0O0IOMIKTOM OOroo; OHOBUTOM MOIT CaHariaHa.

WiiM aHXHBI HOXLONTIH OOMIOTBIH IIHHIUNAT
[2]-n 6omoBCcpyyscan apraap OGalryyaax axuin
IIHIDKBE.

bun & =& war g33p OpOHTHiIlH KOMIIOHEHT
OYpHIiiH KBapaThIT I[yBaaH]I 3a1a1bs. Y YH]
e=¢g—-X, X>0

A? = x Aa0+ x*Aal+ x*Aa2+ x*Aa3+... (6)
h? = xh0+ x*hl+x*h2+x*h3+...  (7)

el =xe0+x’el+x’e2+x'e3+...  (8)

H? = x HhO+ x*Hh1+ x3Hh2+ x*Hh3+... (9)
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Top opuuma T™mur xaaranaraax Tya Aa0>0,

hO > 0. Dumac

B> e (11)
YHTpax gomrno 0aiix HAT HeXIeN Hb
pedpakmita TOT'TMOJIBIH KBaapat Hb

TIIUDJIEKTPUKUHH TOTTMOOOC MX 0aiix sBaanm ax.
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X3II03pTIU OHMYUXD TOAOPXOHU

Xaparjiana. Y YHUiUr & —> &,

nypsiH Tydnmupan gotop TE 6a TM xacar simap
XapbllaaTaii Oaibk OONOXBIT  XapyyJicaH HIT
€CHBl XYBb XOMXKIIHHMHM IypA3M T3 OMIrox
6omoxoop Gaiina. €0 Hb aypelH yTra aBu

Yagaxryi, XapuH TAr?3C 9XJ3H 1 XypTdn yTra
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TyHNIIUpaAJ] TyC TyC Xapraja3aHa.
(3) TarmmuTramac
HhO = (8% — ¢, )e. (15)

(6) ,(7), (8), (9) nitn ynmaac Dd - 3anrunraa up
Dd = Dd0+ xDd1+ x*Dd2+ x*Dd3+... (16)

K 3aJiapHa. (20), (13) ,(15)
WIBPXUNILTYYIUUT aliuriaxaja T3r HapuiBwIang

Dd0=—¢, E_?) (17)

K OMYUTIDHD.
Heree Tamaac (G))
HapUUBYIA OUYBAI

TOTMIATIIUUT  TAT

(& —2p°+&Dd0)h0=—¢"  (18)

Oun DAO -witn (17) wpxuiinmiir opiyynan
TaBHXaJ agWwiITran OoJDK XyBHpHA. VHrIXimop
sumac N0 Tomopxoitnormoxryii, O - v yrtra
TONOPXOW OWII YII3HD. ODHP Hb EpeHXUH
TOXHMOJI YHTpaxX IOJTHOHBI OOAJIOT0 HAT CyJ
napaMerpTtai resH yr. Uitm Gaiix Hp 4 apraryii.
hO -r cyn nmapamerpaap conron as6an TyyHwmii
ereJICOH yTra Oyp epeHXuil TyHImupaiz IO0TOp
TM 6a TE xocar smap xapbliaaTail OailXsIr
XapyyJnax 6omH0((14)-xyBb XIMKIIHUH

IYPOMI3D).

1. JAPAATUMH HAPUMBYJIAJYY

bun l-pr 2 TATIIHTIIINAC
Aal, Aal, Aa2, Aa3,...-r hO, hl, h2, h3,...
33p WIBPXUNIII

2-pt (1) Tarmmrramaac €0, el, e2,e3,...-r MeH
hO, hl, h2, h3,...-39p wpxuitmoa

3-pt (3)Tarmmrramac
HhO, Hh1, Hh2, Hh3,... -r €0, el,e2, €3, ...
93p WIDPXUIIBAA AIACT Hb (4) TATMUTTANHANAT
oomox hO, hl, h2, h3,... -eir mpc mapaanan
OII0X 30pHIITO TaBbcaH. 1Ol Hb TyXalH j-p
napuiiBunang Ddj  sanrwtaansr - GyTomiie
IMHKADK  TOHIPOC Yy Momrmx- hj - r
aryyjcan 0a aryynaaryil Xacruiir suirax , Gac
CHHTYJISIp THHIYYHMAT  SUITaX  Tycaa  Hb
TOOIIOXTOM XOJOOTACOH aXWJI TrapHa. OHIep
HapUHUBWIAJBIT MAIIUHTYHr3p 06010X OO0IOMXK
yryid. bug Mathematic 6-uitn  symbolic
yiumite 3apuM command ammrinan 6 39pruiiH
HapuiBYIAATall OJicoH muiia> appendix A- 1
’KarcaaB. BOMONTHIN TYHIITIACOH MPOLEAYPHIT
3-p HapwiiBunanaap kummd3IdH appendix B -
xapyyiaB. Toug 3-p mapumiiswiang h3, DA 3-r
y3md  yy. Tyxaitm j-p
hj witn  xamr Ddj win

X3pPX3H  OJICOHBIT
HapuiiBwIANg
WIDPXUWILTMAT 0JIOX 1Iaapjjiara rapiar , y4yup
b, Ddj ws hj wiln xamr pgapaaruiin
HapUIBWIAIL XOP3TII3TAJAT.

BomonTelH 36B Oypyyr mar martaHn Hb

XsgHaan sBax OomoMyk  OmmpHna — Oaiicad..
Kumon6sn, hO-uitn

2

2 .
hO = -T3C3H TONOPXOH yTram Oyx

2
20" —¢
Ddj tor Gomk xysupax écrtoii oM. Bac hj

OypuitH yrra TM TOXHOINBIXTOH maBXIax Oaix
écroit.  Xascpanryyn — Wolfram notebook

2
P =00, & =ep
9COH TAMIATIAI XAIPATIACOH Oaifraar aHxaapHa
yy

X3nm03pToi  Oaliraa, TIHA

1 IYTHDJT

bun eepee capHuynard xepp OpYIH]
€pOHXUI TyHnupantaid AOJITMOHbI OPOHTMIH
KOMIIOHEHT Oypuiin aAMIUTATY IBIT
JUDIIEKTPUKHUITH (byHKIIp WI3PXUNIH
TOJOPXOMIIOXO/] XYPIIILRXYHIT TOOHBI
TATIIUTIAT TOMBEOICOH FoM[1].

Oarsnp  TOTMWUTTUIR?  AIWIIIAH  6epee
CapHHyJard Kepp Op4uHI OYyp3H OHX, IypbIH
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TYHIIIAPANTAd TIPJIUAH JOITHOHBI  OPOHIMIH
KOMIIOHEHT OypuiiH aAMILIUTY IbIT
TURIEKTPUKHHH ¢$yHKLII3p WIPXUANRIIX

6omnorer [2]-1 GomoBCpyysIcaH MeTOIUKOOp 6
33pruiiH HapuiiBuianTait 6010B.

PE3IOME
HoctaTouHoe 4MCIO YypaBHEHUH, IS
BBIPQXCHHUS aMIUTUTYAbl KaKJIOT0 KOMIIOHEHTa
BOJIHOBOT'O OJIst MTPOU3BOJIBHO
MOJIIPU30BAHHOTO CBeTa B Je(oKycHpyrolei
Kepp cpene uyepes JIOKAITbHYIO
TUDIICKTPUIECKYIO (GYHKITHIO , OBLII0

chopmynupoBano Hamu B [1]. Mcmons3yst aTi
ypaBHEHHS, c HIOMOIIIBIO MeI0MKa
,BbIpabaToHHOro B [2], MBI pemmmn 3amady
BBIP@XKEHHs AMIUIATY/IbI KaKIOTO KOMIIOHEHTA
BOJIHOBOT'O noJIst [POU3BOJIBHO
MOJIIPU30BOAHHOTO  CBETA, MOJTHOCTHIO
OTPaXEHHOTO, B IeOKYyCUPYIOIIEil Kepp cpene,
yepes3 JIOKAJIbHYIO JTUAJIEKTPUYECKYIO (PYHKIIHUIO,
C TPHOJIMKEHUEM JIO [IECTOM CTEIEHH.
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Appendix A

A solution of initial value problem for finding amplitude of every field component in arbitrary polarized
and totally reflected light waves in self defocusing kerr media, as function of dielectric function, is given
by power series accurate to the 6 th order

Negative kerr media’ s dielectric function is

e=ep - X, where ¥ =0, ep - dielectric constant, x - the term proportional to intensity, considered as indepen-
dent variable

Square of amplitude of y component of the electric field is presented by power series accurate to the 6
th order :

h*2=h0x + h1 x"2 + h2 x"3 + h3 x4 + h4 x*5 + h5 x"6;

CoefficientList : {hO, h1, h2, h3, h4, h5} is found with elements expressed in the term of initial value, hO.

1 :hﬂ[-L— 2b{]m):
Zep ep"3

b0 ., =50b0"2 +49b0ep
13 blep”2 48Dblep™4
4b0*2

ho*2 ep—ﬁ]

h2=h0[

h3

1 [—2h02—5h0ep N

3ep? 384 (b0 - ep)® ep
(-1276b0° + 2440b0° ep — 1157b0ep2) h0 _ (56b0° ~55b0%ep)h0? _ 24 b0° ho* ]
384 (b0 — ep)? ep? 3 (b0 - ep) eps ep’ )

_ (156b0° — 332b0° ep — 13b0 ep?) h0 )
92160 ep* (—b0 + ep)*
(104560 b0* — 304360 b0 ep + 292162 b0? ep? — 92173 b0 ep®) h0? .
92160 epé (—b0 + ep)*
(199828 b0* — 388964 b0* ep + 188317 b0? ep?) h0* s
23040 ep® (—b0 + ep)?
(7486 b0* — 7343 b0* ep) h0* . 16b0° h0°
360ep' (-b0 + ep) ep'?

h4

(1036b0" — 3540 b0° ep + 3983 bO? ep? — 786 b0 ep®) h0 1
- 921600 (b0 — ep)* eps 2764800 (b0 — ep)* ep’
(3205904 b5 — 12507352 b0* ep + 18193382 b0® ep? — 11656455 b0Z ep® + 2762442 b0 ep*)
hO — (7799564 b0° + 22780884 b0* ep — 22055815 b0° ep? + 7065480 b0Z ep®) h0*) /

hs =

11
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(691200 (b0 ep)* ep®) — (1689740 b0° — 3298016 b0* ep + 1602485 b0* ep?) h0* .
43200 (b0 - ep)° ep”

(8758 b0° — 8579 b0* ep) h0® ~ 32 b0° h0® .
150 (b0 — ep) ep'3 ep’s

CoefficientList in the power series of square of amplitude of x component of the electric field is

(b0 —ep)h0 (2b0—ep)hD N (zbﬂep—ZEpz}m

{Aa0, Aal, Aa2, Aa3, Aa4, Aab) = | o T T
(3b0—ep)h0  (4b0ep— 2ep?)hi N (3b0ep? — 3ep*)h2
3 ep? 3ep? 3ep? '
(4b0—ep)h0  (6b0ep- 2ep?)h1 . (6b0ep? — 3ep*)h2 . (4b0ep® — 4ep*)h3
4ep® 4 ep® dep® 4ep®
(500 —ep)h0  (8b0ep- 2ep?)h1 N (9b0ep? — 3ep*) h2 N (8b0ep® — 4ep*)h3 X
5 epé 5ept 5epé 5epé
(5b0ep*—5ep h4 (6b0—ep)h0 N (10b0ep— 2ep?)hi X (12b0ep? — 3ep*) h2 .
5 epé 6 ep? 6ep? 6 ep?
(12b0ep® — 4ep*)h3 . (10 b0ep® — 5ep”) h4 . (6 b0 ep® — 6.ep®) h5 )
6 ep’ 6ep’ 6ep’ '

CoefficientList in the power series of square of amplitude of y component of the electric field is

{eo,e1,e2,e3,e4,es}:{1+(-ﬂ+m]hﬁ,[-@+ L }h0+[-@+l]h1.
ep? ep?  Zep? ep2  ep

4b0 1 10 b0 2 2b0 1
(——4 - —]h0+[—— - —}m +[—— + —}hZ.
ep 3ep? 3ep®  3ep? ep?  ep

(4b0—epyh0 . (6b0ep—2ep®)h1  (Bb0ep? —3ep*)h2 . (4b0ep® - 4ep*)h3
4ep® 4ep® depd 4ep®
(5b0—epyh0  (8bOep-— 2ep?)hl L0 b0ep? — 3ep*)h2 L bOep® - 4ep*)h3 s
5ept 5epé 5ept 5eps
(5b0ep*—5ep5)hd  (6b0—ep)h0  (10bOep- 2ep?)hl N (12 b0 ep? — 3ep*) h2 R
5 epé ' 6ep’ 6ep’ Bep’
(12b0ep® — 4ep*)h3 . (10b0ep* —5ep®) h4 . (6b0ep® — 6ep5) hs )
6ep’ 6ep’ '

Gep’
CoefficientList in the power series of square of amplitude of y component of the electric field is

(€0, e1, €2, e3, e4, 5} = {1 +[—E L ZD0+ep ]ho, [—@ b= }h0+[—@ + i]m,
ep? ep? ep?  2ep? epz  ep
4 b0 1 10 b0 2 2b0 1
(——4 +—] +[——+—)h‘l [——+—)h2.
ep 3ep? 3ep*  3ep? ep* ep
9b0 1 7b0 3

5b0 1
[_EJr 49p4]h0+[_2ep4 * 29p3]h1+(_ 2ep? * 4ep2]

LI
€p ep

12
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6b0 1 28b0 2 24 b0 3
(__eps +_59|:-5]h0+ “Seps +—5EP")M+[_—5EP4 +_59p3)h2+
_1Bb0+ 4 )h3+[—2bﬂ+1—)h4,[—m+ 1 )h{}+[—20b0+ 1
S5ep? bHep? ep’  Gepd Jepf  3Jept

ep?  ep
6b0 1 5b0 2 11 b0 5 2b0 1
[—$+m)h2+[—ﬁ+?ﬁi]h3+[—seps +Fp2]h4+[—¥+$]h5].

CoefficientList in power series of sgquare of amplitude of x component of the magnetic field is calculated
through e0, el, e2, e3, ed and 5.

]m+

Motation : b1 = b0 - ep;

1
{HhO, Hh1, Hh2, Hh3, Hh4, Hh5} = [b1 e, E{eﬂ+2h1 el),
%{291 +3b1e2), %{3e2+4b1 e3), %(493+5tﬂ ed), %{594+Eb1 e5)}:

CoefficientList in the power series of square of amplitudeof z component of the electricfield is

bOhO 2bOh0+bOephl 3bOh0+2b0ephl+b0ep?h2
{ ep? eps ’ ep* '
4b0h0+ 3b0eph1+ 2b0ep? h2 +b0ep® h3
eps '
5b0h0+ 4b0ephl1+ 3b0ep? h2 +2b0ep® h3 + b0 ep® hd
epé '

1
E(EbﬂhUJrEb{}epm +4b0ep” h2 + 3b0ep® h3+ 2 b0ep* h4 + b0ep® h5)};

CoefficientList in the power series of square of amplitude of z component of the magnetic field is equal
to {e0, e1, e2, e3, e4, e5} multified by b0 :

{e0, el, e2, e3, ed, eb}b0;

Any of coefficientLists is expressed in the term of initial value , h0, for the explicit defendence of :h1,
h2, h3, h4 and h5 from h0

13
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Appendix B

How approximate solution of an initial value problem of finding square amplitude of every field
camponent in light waves in defocused kerr media as function of dielectric function is obtained is
demonstrated in the third approximation.

Seeks to determine the square amplitude of y component of magnetic field using equations
formulated by us. After third approximation the expresions for square amplitude of y compo-
nent of magnetic field and Dd-package will look as

h"2=h0 x+h1 x"2+h2 x"3+h3 x*4 and Dd=Dd0+Dd1 x+Dd2 x"2+Dd3 x"3
(see formulas:(5)-(9) in the paper)
where h3 and Dd3 shoud be determined, in the third approximation, in the term of initial value,
h0. we have extensively used several commands of symbaolic calculus of mathematic 6 and our
presentation below was given in the form of a notebook of mathematic 6

Notation: b0=5°, ep=dielectric constant.
hl=; h2=;h3=; x1 =;x2=; x3=; bl1=; b21 = b12=; b22 =, b31 =, b31 =
Clear[Dd0, Dd1, Dd2, Dd3]
hi =.;

Quantities h1, h2 and DdD, Dd1, Dd2 have been calculated, from previous approximations, in
the term of initial value, hO.

2
ho_ ho _2b[lh0 :
Zep ep?
b0 hD (-50b0% + 49b0ep)h0? 4 b02ho?
= + + ;
48 (b0 —ep) ep? 48 (b0 - ep) ep? epb
1 -2b0 —-2b0? + b0 b0
Dd0 = —ep [—+EP—); Dd1 = 0: Dd2 = *oUeP | ;
h0 eph2 16 (b0 —epjep® 16 (b0—-ep)ephl

{Aal, Aal, Aa2, Aa3} is coefficientList in power series of square amplitude of x - component of
the electric field, A*2. To express elements of this list in terms of hO, h1, h2, h3 we use
equation :

d b0 —
ZAar2=""Cpng,
de e
b1 =b0-ep;
= b1+x)(h0+2h1x+3h2x*2+4h3x"3)

(ep—x)"2
x¥2 = Normal[Senes[x1, {x, 0, 3}1];

Aa = Coefficientlist{x2, x] {1, 1/2, 1/3, 1/4};

14
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[Aal, Aal, Aa2, Aad) = Collect[Aa, [h0, h3}];
To decompose Dd3 we need following list

[Aal, Aa1, Aa2, Aa3d}/Aal,
[Aala, Aala, AaZa, Aa3a) = Nomal[Senes[%, [(h0, 0, 12}]];

Aalda

18b0% - 17b0ep
64 ep?(—b0 + ep)® N
(-292b0° + 404b0% ep—113b0ep?)h0  3(2b0°-b0”ep)h0®  h3
64 ep® (-b0 + ep)® T (b0—epiep’  hO

Discarding terms with factor h3 from this expression.

h3i=0;Aa3a; h3i=

eﬁ =elx +elx"2+e2x"3+edx"4 Toget [el, el, e2, e3}-list,

interms of h0, h1, h2, h3, we use

equation: e = e+ep—AN2 — — hh2.
q y p Y

b0
x3=1- Norrnal[Series[W (h0+h1x+h2x"2+h3x"3), {x, 0, 3}]];
ep—Xx

CoefficientList[%, x] - Aa;
[eD, e, e2, ed) = Collect[%, {hO, h3}];

For decomposition of Dd3 we need [ele, ele, ele, ede}l = {e0, el, e2, e3}/el - list . let us

express this list in terms of e0 and h3.
el=.
hO=(1-e0)ep”2 /(2b0 —ep);
[e0, e1, e2, ed}/el;
[ele, ele, ele, ede} = Normal[Series[%, {0, 0, 12}]];
ele

e0” (14b0”* -3b0% ep) e0(-3208b0* + 1852b0° ep + 1706 b0” ep” — 339 b0 ep”)
+
(2 b0 —ep)® ep® 192 (b0 — ep) (2 b0 — ep)® ep?

+

520 b0* + 1796 b0® ep — 2474 b0? ep? + 147 b0 ep?
+
192 (b0 — ep) (2 b0 — ep)® ep?

15
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-2b0? - b0 ep - 16 b0* h3 + 32b0°ep h3 — 24 b0? ep? h3 + 8b0 ep® h3 —ep* h3
e0 (2b0 - ep)* ep?

Discard from this expression , terms with factor h3 and the term with pole 1/e0. Then

b0?e0?(14b0—3ep) €0(-3208b0* + 1852b0° ep + 1706 b0? ep” — 339 b0 ep?)

ele
(2 b0 - ep)® ep? 192 (b0 — ep) (2 b0 — ep)° ep?
520 b0* + 1796 b0® ep — 2474 b0” ep?® + 147 b0 ep®
192 (b0 — ep) (2 b0 — ep)® ep? ‘
~2b0%-b0
edep = L

(2b0-ep)’ep?’

H"2 = HhOx + Hh1 x*2 + Hh2 x*3 + Hh3x"4 and ei =elx +elx"2 +e2x"3 +

ed x"4 . Both expansions are related each other by the following equation

d d
— HM"2=(b0-¢) — &2
de de ¥

Clear[b1, e0, e1, e2, ed]
¥1=(b1+x)(e0+2el1x+3e2x"2 +4ed x"3),

Nomal[Series[x1, {x, 0, 3}]]];

16
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