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Radially polarized beam purity detection and evaluation of

polarization distribution characteristics

Peng Hongpan, Yang Ce, Lu Shang, Chen Meng, Zhou Wei
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Abstract: The uniformity of polarization distribution in the cross section of the beam is a key factor
affecting the quality of the radially polarized beam and its practical application. The polarization purity of
the radially polarized beam was measured and compared by the PBS measurement method, the slit
method and the S—wave plate method, the uniformity of the polarization state of the radially polarized
beam in the cross section was analyzed. In the process of measuring the radially polarized beam by the
PBS measurement method and the slit method, the expression of the radial polarization purity was given,
and the purity of the radially polarized beam was determined to be 93.4% and 84.1%, respectively. And
the variance formula was used to evaluate uniform distribution of the radial polarization states. Among
them, the PBS measurement method expressed the purity of the radially polarized beam more accurately,
and the slit method can reflect the polarization distribution characteristics of the radially polarized beam
more accurately by comparing the polarization degrees of different regions. The S—wave plate method can
indirectly measure the purity of the radially polarized beam using the existing polarization analyzer in the
market, and is more suitable for measuring the change of the polarization state of the radially polarized
beam during the amplification process.
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Fig.1 Polarization state distribution of radially polarized beam

after passing through PBS
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Fig.2 Beam intensity distribution under different polarization states
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Fig.3 Device of the slit method to measure the purity of radially

polarized beam
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Fig.4 Change of beam intensity distribution with slit size

Y okde 5 PBS B — IR, Peag 5 x flde

R oo, BEIREE GBI P&t PBS J5 )%
h Py, B PBS U R I TIE N P,

P=P,+P; (10)

P0L=%%Lx100%y (11)

i B 48 5 PBS, AT LI £ 4K [E POL fE.,
IS 3 ) A5 P 4 e A 0°,45° ,90° | 135° 14 fii 4k
Ji£ K 83.2% .80.9% .83.8% .88.4% , POL {H }84.1% .
T IR 2 5 B BEAS AT G SRR SR A 55 43 Bl 2ot
Bedk | DR I B S 1 0 15 A D 41 B2 (L3I o % U A [m] £
BERE O T AR gl B, 51 A (@) iR 2 Jr 22
7.6, J7 25 {E /N AR )i B O O B 25 4 A B2

A), AR R IREOEIR L 2.1 FB 5 SEE Al G IR AR
AR AT P O I 25 0 A X S PR A

FHLE PBS Tk, BREAE UG AR I m R OG AR T T
FORG AR AR 43, B RE S B O 4 56 SRR S A e A bR
A, B0 AU P AR ) O RO R PR S o A 2
Sk,
2.3 SERZENERERRLLE

H T b i e 4 53 A A0 M AR I A % £ i
PROCHAMIRZS . 5K 48 1) Ml 9 ' RO% 48 kg T LA %
T A S RS 1) A B ', U0 AT L PR v A A
N MR AR R A oL, AR ARt 2 at S Uk
R R R

thErad:( ) (]-2)
\0

WA 2) T F m AR R 28l S e 2
JRFR N TR LRt

S ik S RE B AN 5 Brs, M EHOEE
KAV AMIRIOE , Lo by > FIRE 7 56 e e 4% 2
SRR ES A (97 1 R [l O e g i) . 1%
R IRCES L A S B la, Oy 2 fidik
o A G HI BT ASOULIN H A6 RO 5 AR E AN 6
B,

Master Faraday

F " Instrumentation
laser isolator HWP S Amplifier S2 Polarization
Lince_url)-' Radially Linearly
polarized polarized polarized

Pl 5 S il R vk 0 g 0 B S B
Fig.5 Experiment device of S wave plate method to measure

polarization

F 6(a) KMt miA S R 25 X
B R KPR Am IR A EHE A  AASTI R 6(a) T
PRMAIRSS IR & 43 PBS, i 43 PBS J& OGR4
AN 6(b)T7R , # PBS J S Gk 43 A5 an &l 6(c) i
I o 8 A D A AL, P 6(b) MR 5 TR 6(c)
B TR A 1 A A 5 SO T R 43 A R AR AR
F T U8 R i 75 7 P s A AR

MEHFRTLIE ), K mIRGL T PBS Z K
SROE AL BT R W AR R S L R R 4 T AR
(PAX1000IR1, Thorlabs) # il £k 1 #iz /Y Fh 7 6
(master laser) B w IR 4EE H 96% , 3 IR S =2

0506007-4



bk AR

www.irla.cn

% 48 %

Jer A D 9 6 B89 T Ik 2052 2 93 % i i 20 2 Y
IR G A 5 P S PR PO Bl AN S B B
hﬁﬁ%ﬁfﬁkﬂﬁ*(@ﬁ*SE%%ﬁLA
i 9% 285 52 B O A o0 A1 AN 35 53 1 52 Wiy Tt ke A 7%

e, TS Rk T L i IR ASO6S HE AR 1] g
PROCHR TG B R ST O, R X A5 5K
& 1) i i SHOCTROR e i 2 5 B o D7 fi

ioRillKE

6 B OEHOLIRAE R, () R 25 = A S PR EOLIR A
(b)Y T PBS JG JGH 4341, ()% PBS LI 63 73 A
Fig.6 Intensity profile of the output beam, (a) shows the intensity

distribution of the beam after passing through the second S—

wave plate, (b) and (c) show the intensity distribution of

the beam after passing through the PBS and reflected beam
by the PBS, respectively
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