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Mot s6 bai tap:

1. Cho &nh sang phan cuc tuyén tinh tao véi phuong ngang goc 45° di qua mot t6
hop céc yéu t6 quang hoc bao gdbm mot kinh phan cuwc tuyén tinh truc truyén
thang dirng dat trvdc mot kinh phan cuc truc truyén ndm ngang. H 8y xéc dinh
trang thai phan cuc cla anh sang & dau ra trong trwong hop nay va trong treong
hop vi tri cac yéu t6 quang hoc bi ddo ng voc lai.

2. Cho a&nh sang phan cuc tuyén tinh tao véi phuong ngang géc 45° di qua mot t6
hop céc yéu t6 quang hoc bao gdbm ban ¥ song truc nhanh thang ding dat trude
madt ban ¥4 song truc nhanh ndm ngang. Hay x&c dinh trang thai phan cuc cla anh
sang & dau ra trong truong hop nay va trong trudng hop vi tri cac yéu td quang
hoc bi dao nguoc lai.

3. Cho mdt anh sang cé trang thai phan cuc bat ki di qua mot to hop cac yéu to
quang hoc duoc sap xép theo thr tv sau: 1) Kinh phan cuc tuyén tinh c6 truc
truyén tao vGi truc nam ngang mot goc P. 2) Ban ¥ séng ¢ truc nhanh tao vai
phuong ngang mot goc C. Sau do, anh sang & 18i ra d woc phan xa trén bé mit mau
va dén mot kinh phan tich a co truc truyén tao véi phwrong ngang goc A. Hai: Xac
dinh goc A dé khong c6 anh sang xudt hién phia sau a . (PAY L A BAI TOAN
NULL ELLIPSOMETRY).

laser
kinh ‘DCD
g phén tich
kinh phén cuc % r{ g

I
Can biét:

1) Nhan hai matran:
Gia str ta c6 hai ma tran A (mhang, n cot) vaB (k hang, | ct) nhu sau:

a11 a12 ain bll b12 b1I
Ay By e Ay, b,, b, .. by,

A= B=
Ay A, . A, b, b, .. Dby
DE hai ma tran nay cé thé nhan dwoc thi s3 cdt clia ma tran A phai bang s6 hang cla
ma tran B. Cu thé & day n=k. Két qua clia phép nhan ma tran A (m hang, n cdt) voi
matrén B (k hang, | cdt) lamét ma tran C:
e CbOmhang, | cot.



Théac mac xin lién hé: thanhlam1910_2006@yahoo.com

e Phantl & hang i, cot j clia C duoc tinh bang cach I8y tuan tw 14y cac phan tl
& hangi clia ma tran A nhan v6i cac phan tir & cot j cila ma tran B va cong
cac tich do lai voi nhau.

Cll ClZ Cll

Cy, C, .. C
B — 21 22 2

Cyu Cpp -« Cpy
Hay xét mot s vi du can thiét:
Vidul:

10 00
A= . B=

00 01
AB—_l oo O] __1.0+0.0 1.0+0.1] |00
|0 0JJ0 1] |0.0+00 00+0.1]
Vi du 2: Ciling hai ma tran A, B nhu trén nhung bay gi¢ ta tinh B.A

0 01 0| [01+0.0 0.0+00] [0 O

B.A: = =
0 1j0 O] |01+10 0.0+10] |0 O
Vidu 3:
C- g4 0 | p- e 0
0 -ie* 0 ie*
i i inZ inZ inZ i inZ i
cp-le* 0 [e+ o |_ eil.e +?i0 e .0+i(E).|e N ez o
0 _ie‘nz 0 ie‘nz 0e* +-ie*.0 O.O+(—ie4j(ie4J 0 ei%

Vi du 4: Ciling cac ma tran C va D nhu trén nhung thuc hién D.C

|0 ieé| 0 _ies| |0e+ie“0 O.O+(iel4](_iel4J 0 ez| LO

Vi du 5:
£ cos’C—isin’C (1+i)sinCcosC . cos’P  sinPcosP
(Ll+i)sinCcosC sin?C—-icos’C |’ snPcosP  sin®*P
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cos’C-isin?’C (1+i)sinCcosC| cos’P  sinPcosP|
{(1+i)sinCcosC sinZC—icoszc}L’n PcosP  sn’P |
B (cosZC—i sin® C)cos2 P+[(1+i)sin C cosC](sin P cosP) (cosZC—i sin® C)(sin P cosP) +[(1+i)sin C cosC]sin® P
- {[(1+i)sinCcosC]cos2 P+(sin?C—icos’C)sinPcosP) [(+i)sinCcosC]sin PcosP+(sin> C i cos’ C)sin? P }
_|cosCcosPcos(P-C)+isinCcosPsin(P-C) sinPcosC cos(P-C)+isinPsinCsin(P-C)
- LinCcosPcos(P—C)—i cosCcosPsin(P-C) sinCsinPcos(P-C)—-icosCsin Psin(P—C)}
2) NEu anh sang truyén lién ti€p qua n yéu t6 quang hoc theo thir tv 1a 1, 2, 3, ....n,
dwoc ddc treng tvong (ng bdi cac ma tran Jq, Jz, Js, .....,J, thi quan hé gitra anh sang
& dau ra so v&i anh sang dau vao la:
Et=(Jn.Jn_1... Jle)E|
Nghia 13, & day, ching ta phai thuc hién nhan hai ma tran J,.J; trwdc, réi sau dé nhan
Js vGi két qua vira thu dugc, roi lai ti€p tuc nhan J4 voi két qud vira thu duoc trude
d6. NGi tom lai, phép nhan dwgc thuc hién tir phai sang trai.
Giai cac bai tap
1. Vector Jones biéu dang trang thai phan cuc ctia anh sang | &

T

¥ A o ’ N o O
Matran Jones cuia kinh phan cuc tuyén tinh truc truyén thang ditng l & B = [0 J

, s R 10
Matran Jones cuia kinh phan cuc tuyén tinh truc truyén nam ngang l a A= {O O}

Khi dat B trudc A thi matran Jones clia to hop nay la

0 o
J=AB= (theo vi du 1)
_0 0_
Khi dat A trwéc B thi matran Jones clia to hop méi la:
0 ol
J=B.A= (theo vi du 2)
_O O_

Vay, trong c hai treong hop, khdng c6 anh sang xuét hién & 16i ra.
2. Vector Jones biéu dang trang thai phan cwc clia anh sang | &

S

Matran Jones clia ban ¥ song truc nhanh thing ding 1& C =| € O,n
i
0 -ie*
iT
S 4
Mactran Jones ctia ban ¥4 song véi truc nhanh nam ngang lac D = € Qn
i
0 ie*

Khi dat C trudc D thi matran Jones clia to hop nay la:
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i 0
J:D.C:LI) i} (theo vi du 4)

. _ - i 0|11 1 |i
Anhsango daurala E,, = J.E,, ={ }—[ }:_H
" 0 i|42[1 42|

Khi dat D trwéc C thi matran Jones clia to hop méi la:
i O
J:C.D:{O i} (theo vi du 3)

Anh sang & dau ra cd trang thai phan cuc tvong ty truong hop trén.

Dén day ta c6 mot nhan xét la: khi dat hai kinh phan cuwc tuyén tinh sao cho truc
truyén cla chdng vudng goc nhau thi s& khdng cé anh sang & dau ra, nhuwng khi dat
hai ban ¥ song dé truc nhanh clia chiing vudng géc nhau thi van c6 anh sang & dau ra.
3.Céc yéu t6 quang hoc ma anh sang dadi qua theo th tv la

Kinh phan cuc tuyén tinh cd truc truyén tao véi truc nam ngang mot goc P (goi day la
yéu t6 F)>>Ban % sdng c6 truc nhanh tao v&i phuong ngang mot géc C (yéu td
E)>>phan xa trén bé mit mau(yéu t6 K)

cos’P  sin PCOSP:|

Matran Jonesclayéutd F: F =| -
snPcosP  sin“P

. ?C-isn’C (1+i)sinCcosC
Ma trén Jonescliayeuto E: E = COS_ ) 1SN (.+2|)sm. COZS
(I+i)sinCcosC sin“C-icos”C

A e 0
Ma tran Jones cua yéu to K: K = P
0 1

Ma tran Jones cutia hé la
J=K.E.F
EF - cosCcosPcos(P-C)+isinCcosPsin(P-C) sinPcosCcos(P-C)+isinPsinCsin(P-C)

" |sinCcosPcos(P-C)—icosCcosPsin(P—C) sinCsinPcos(P-C)-icosCsinPsin(P-C)
(theo vi du 5)
] p[cosC cosP cos(P-C)+isinCcosPsin(P-C)] p[sinPcosCcos(P-C)+isinPsinCsin(P-C)]

B sinCcosPcos(P-C)-icosCcosPsin(P-C) sinCsinPcos(P-C)-icosCsinPsin(P-C)

Két qua nay chi giéng két qua tinh toan ctia trong tai liéu khi:
e Chi cac phan t& trén duong chéo chinh khac 0. (?7??)
e B0 cosP clia J;; vabd sinP & Jx. (777?)
Trong trevong hgp do:
J:{p[cochos(P—C)HsinCsin(P—C)] 0 }
0 sinCcos(P-C)—-icosCsin(P-C)
Gia st vector Jones cla anh sang 6 16i vao la

=]

Vavector Jones clia &nh sang & 16i ra &
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ESI‘
E. A
ESl’
Thi méi quan hé gilta ching duoc biéu dién qua A N
hé thuc: Ep <
x| _ p[cosCcos(P-C) +isinCsin(P-C)] 0 E,
E, 0 sinCcos(P-C)—-icosCsin(P-C) || Eg

E, = p[cosCcos(P-C)+isinCsin(P-C)]E,
E, =sinCcos(P-C)-icosCsin(P-C)E,
Dé khong cd anh sang xuat hién & dau ra th i dau mut clia vector cwong do dién trueong
clia &nh sang phan cuc tuyén tinh phai vudng goc voi truc truyén cua kinh phan tich a
(xem hinh vé).
E —[pcosCcos(P-C)+isnCsin(P-C)|E,,
Khi d6 t1ga En_ —lpcosCeos(P—C) +idnCsin(P - C)E,

E [sinCcos(P-C)-icosCsin(P-C)]E,
Néu chi xét cac anh sang 16i vao (ing vai céc trang thai phan cuc c6 Ey=Eg thi ta
duoc:

s

E, —[pcosCcos(P-C)+isinCsin(P-C)]
E, [sinCcos(P-C)-icosCsin(P-C)]
—[p cosCcos(P-C) +isinCsin(P -C)]
[sinCcos(P—C) —icosCsin(P - C)]

tgA = —

S

Vay khi A=artg thi s8 khéng c6 anh sang

xuat hién & 10i ra.
4. Tinh ma tran Jones cla td hop cac yéu to quang hoc sau:

—_—
Input Output
beam _ beam
HP

L LP(B)  LVP
& day: )
LHP: Kinh phan cuc tuyén tinh truc truyén nam ngang.
LH (0) : Kinh phan cuc tuyén tinh cé truc truyén tao véi ph wvong ngang géc 6 .
LVP: Kinh phan cuc tuyén tinh véi truc truy@n thang ding.
Két qua:
i |:| l::}'.

Jd=d .. -J..00)d,..=| . '
e Y Lp LHF L sinbeosO 0O,



