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Measuring Phase Retardation and Fast Axis Azimuth of a Wave Plate
Using Michelson Interferometer

Ren Hongliang’ Wang Jiuyang' Lou Liren' Zheng Hong®? Li Yinmei'
! Department of Physics, * Experiment Center, Department of Astronomy and Applied Physics,
University of Science and Technology of China, Hefei, Anhui 230026, China

Abstract Based on measuring the intensity of components of polarized light, the methods for determining the
parameters of a wave plate are discussed and uncertainty of measuring arbitrary wave plate is indicated by the
methods. It is concluded that the real phase retardation and fast axis of a wave plate cannot be determined by this
kind of methods, because the phase retardation of a wave plate is a multiple valued function of measured light
intensity. A method for measuring phase retardation and fast axis of a wave plate using Michelson interferometer is
brought forward. in which the rainbow fringe of the Michelson interferometer could be used as an indicator for the
zero optical path difference. The method was demonstrated by measuring a commercial quarter-wave plate. The
influence of the dispersion of the wave plate material on the measurement is analyzed, and the applicable scope of the
method is discussed.
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Fig. 1 Schematic diagram for measuring principal

axis of a wave plate
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Fig. 2 Optical setup for measuring retardation of

a wave plate

11l

B3 3 s EINT WAL G T W 4 8L
Fig. 3 White light interference fringe of

Michelson interferometer

P LR AL RE 22 0 %, o it S U - R D' TR A AR 2
228 TR A SIS o 1 6= . ¢
MR/ AT RIBEIRA G T @il WARET o, 5
BE L AR N 1Y S BUHE A I W 2 80 (B 3 e i I 4%
80, W T T EOGIR, T R UG EAE
JEHEZE B SR A WM R UL o SRR AR Y R
B AT g 050 22 50 R 22 AR AR L 3X Ol SR Ol e 22 1Y
IR AL T LR . AR Y 5 ik al LI 3 v L
75 1) e RO YOG 22 BROB S TR 2L

S BRI A IR 5 A R R AR A IR AP
A 22 8 ) — 2, B3k B PO B9 F O RE 2 L X )
CCD R4 2 iy KR Cn 181 3 fir ) R R AP 19 116
TR, SR K R I 8 AT A B T
B BE 2 P fe i —R8 . (B0 B B P ER T 10 2
GG AT Ry b E TR 1T R T B ) (L — A~
Je PRI AN RIS AR EARICIZ A 8 1 2,5
I DO WIAS 677 e ST | TN e oot Wl LRI S (T E 31
BIRIT AT TR RIS R e RTEAW
Propf 3, T AP S B 2 B — T RO R 4
I, 25 80K RS g HE 2=k S R s T4 AP
55 2 B e — R O O BRI/ 0N T B (8 B AR A
Ji M 7 P B T SR L P T 1T B SN B 2 AL (R 1
Xif LA SRR 22 D) @ . TEIX B, R H AR BUR E
M ZH bR IIRE.

FUFF Iy 58 R GO R HE w/2 A L i 32 %l
2 1Y 75 1e] LS fi 5% B9 428 iR (88D J7 1] AT . X

TSR Ak S N THT R B 2 BT RO R L RE
H A0, 5 A5 BCTE I 7 7530, 00 3250 2 g 02 gk g 1e) 0
RSP TT B2 S 85 2 B B DR FE 0 2 X R R O R 2
L8 o AHIRAE X — 3 R b, RO AE 980/ F T 55
BE 2 PTG A 2ok B b — T RO AR A, W) 35 B
PR 2 J2 Dl Ay sk SR o [n] RS Bl IR B AR R 22 Y
SEMR RS — A TE T A] DAY T R B 2 7% 30 #)
— NI AL AT PR TR A - T B B 2 PR [ BS
B CF- 10 S 58 2 BT e 6 G B0 s/ ) 254 1
AT, XA 2 e s ST 2 o P UL AR 3 S
I S 588 2 BRI B BT o A OB RO HT IS G &R St
A B M AR A R B PRl R A

T A RN A E Dl B T 1 T L
TJEERE SN R P o i T S B O 1) i AR OE TG
e 2

A= (n, —m)d= 2 — x2» 4)

PR H R #R 2 A A IR R R BT R
Cny — ny) PEHUR /N X 4558 B v CTAE K O
AR FE R 1 0] 3 A 3R 7R

_ 2m
6= "4, (5)

ORI AT 1R B IE AR L AE GRS AN AR
F1H.

3 HR51HE

FHZE R 25 35560 7 I A (B 780 nm ) = #F
FH 1 /4 RO BT TG R NE 1 PR R
25 B TR SR 2 RO L R AR R
B B 56FE 228205 nm, X 780 nmil K 1 5 . B AH
N B AR FE R A 94. 67, HR 22 R4, 9%, nl UL AE LI
TR ZEE P L SE BRI i AH 7 1 R E R K 45 B AR
FRAE—50, OF FLIW & A5 20 50 1 R APt fn %
B —k.

F 1 R 1/4 P

Table 1 Measured values of mica quarter-wave plate

a1 /mm az /mm A= x — 1z /nm
32. 69650 32.69629 210
32.69693 32.69673 200
32. 69640 32.69619 210
32.69555 32.69535 200
32.69528 32. 69507 210
32. 69585 32.69565 200
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