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Polarization states of linearly polarized light transmitting through
several wave-plates with arbitrary thickness

REN Shufeng ,WANG Xiuxia
(Department of Physics, Heze University, Heze 274015, China)

Abstract: Adopting the means of light vector superimposition, the polarization states of linearly polarized light
transmitting through several wave-plates with arbitrary thickness were analyzed. Taking two wave plates whose optical axes
are oriented at 45° as example, the polarization states and intensity of transmitted light were calculated. It is found that the
polarization states are dependent on retardation of the back wave-plate, and the intensity is dependent on retardation of the
front wave-plate and vibration azimuth angle of incident light. It also indicates that the characteristics are not the same when

the two wave plates are used in forward and reverse directions. The theoretical results can be applied to the analysis of
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depolarizer, such as Lyot depolarizer.
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Fig. 1 The optical path of linearly polarized light transmitting through

two wave-plates

Lyot B ¢ 25 1) 25 B1) o €8 2 Ml 1 O 1 1A I3
(W28l 4R35 « e s, BRI 60 M0 0,
2R A 4 ' A T I PN A SR Bk 30 O ) 1E 22 AR
N FH N, LG T 10— B, A AS [7] HLAH
12 BE P R IR AL, 3K P I PR 6 0E A S T
W 1 e L3 0] 50 8 SR WS AHAEAS [R] 10 3R 8 6 S
Wot. X4 WEHHDEH e (RARIEHR ) M o(FRR
FHEIE) MFERA A4, B ee, eo,0e Fl oo, T J5
PN 7 BE 43 3R R 2% 6 SRAE T I AU 19 O P
JETE . HoHr, ee Fil oe Ay I IHIE ST Y W6 A~ 2k i 4 O
TE G TR 40 3 40 i A5 3 B B AN JE 6, eo FI oo
WA EAT53930 50 A5 B A T8 6. AR
SERHAS T 643590 B AT LS 20 B AR o 7 )
e A A 6] 9 26 D B 0, vl 0, d5 2453
ey 4 [ 41 O o

2 RSBmO

XA & SRR, BEAE S I 1) S S i T
oo [HIAHAL A O, M 4 HGE SHERIRIFAL ] 27 -

fu =0 (1)

fu = 2T(n, = n,)d, 2)

fu = 2(n, ~n,)d, (3)
b = T —n)(d +d) (@)

A MASCHEAS  n, Bl n, 3 BEASER A o
JEF e S EPTHTR

20 LT SR A S LA R, S ERIE T Y
SR BE AT 4 RBFHERREE

A,. = Acosfcosd5° = %cos@ (5)

A, = Asin@sind5° = jlzsinﬁ (6)

A
A,, = Acosfsind5° = —cosf (7)
5

A

A,, = Asinflcosd5° = Asin@ (8)
V2

AP A IR IRIE . X 4 HOEFPIE N :ee 5 oe
A RIPR BN 5 18] R AR AR A e T R A 2
TARF JC LA iR e, FEAR 06 A0 A2 7000 A,
@. 7N G2 00 5 eo G BLHY TR L A IR i AN
PIARBE I A, e, Fme (1) 2~ (8) A nl 15

2
Aez = A?(l + sin2fcosep,, ) (9)
A2
A7 = 7(1 + sin2fcose., ) (10)
ang, = s.inasingpue + cosfsing,, (11)
sinfcosp,. + cosfcosp,,
cosfsing,,
. £ 12
tang, sinf + cosfcosg,, (12)
B (1) 380, (12) ACAIEDI 22 1 225K
_ tang, - tang,
tan(e, - ¢,) = I + tangp, tang, (13)
iy
M- N
tan(e. —¢,) =55 (14)
N EF] b

M = (sinfsing,. + cosfsing, ) X
(sinf + cosfcose,, ) (15)
N = cosfsing,, (sinfcose,, + cosfcosp,.) (16)
P = (sinfcosp,, + cosfcosp,,) X
(sind + cosBcosg,, ) (17)
Q = cosfsing,, (sinfsing,, + coshsing,, ) (18)
It = R RO, PTG
2
P, ~ Pe :Tﬂ-(ne_no>d2 (19)
H(9) 20, (10) AT RATHRLE G SO6R O -
I = Az{l + sir1249cos[27w(ne - no)dl]} (20)

1 (19) 2RI LA 2, 0 T8 2 B A S,
FRANE 2% F R T A 1) S0 8 o R 5 1 R 37 28 SR
BECAIRIRAS , FE AR 07 22 5 — > A B i A2 1k
e 2 froR e SR ka (k 9R80) I, iE 5
NG s AL 2E 0 (h + 1/2) @ i+, 11 (9) 20
(10) AT A, = A, , PGB 3560 5 Pk 0t 5 A0
(322 0 AR, 328 55 ' S A 238 AN [ 1 — e [
fwiRt. 7350, TR0 5w e , Br e
B I AR 125 56 B4 O PR 25— MBE55 DR 1) A
AN [ Rl P B 1 12 T T R [



396 Wk #H A 2014 4% 5 J
polarization Vi o light power
states wave-plate m | : meter
) Rhasc S S S D—O @ : : D
difference 0 /2 T 3n/2 Zn laser diaphragm u ' |
Ao polarizer: —_____‘analyzer

Fig.2 The polarization states of transmitted light changing with phase

difference
1 (20) =CF 2, 7 56 B Bl 1% e 28R
PR AR, 22 ) A2 AT & A J8 B AR 4k, HL R 5
PR SE WIAR 7] A ST Am PRI T 67 A 6 g AR
PRI EE 0 hy 0°5 90° i}, i it il o A* KA ;0 =
45°1 , i B IR AL IR B i K, #E[ 0,247 T NAE (L ;0
R HEAER] ESHEER AR E A T UL L Z 0,
B3 2 6 43 HIH0°,15°,45° 0, 375 5 m Bl AH {07 22
A2 .

2042
) \\ /
1.54?
T os \ 6=0° /
: ™
G=15°_ -7
Y C] S— \w/
/
1 I \Iﬁis//l ) | 1 »
0 /2 s In/2 21
Ag

Fig.3 The transmitted light intensity of different vibration azimuth angle

changing with phase difference
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Fig.4 The light-path diagram of experiments
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Fig.5  The diagram of transmitted power changing with vibration azimuth

angle
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Table 1 ~ The transmitted power changing with the rotation of the analyzer

rotation angle/(°) 0 15 30 45 60 75 90
power/ WW 540 547 556 550 546 552 549
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