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Thermodynamic Effect on Transmitted Intensity Perturbance of

Glan-Thompson Prism

Jia Peng Li Guohua Peng Handong
(Laser Institute of Qufu Normal University, Qufu ., Shandong 273165, China)

Abstract An analytical study on transmitted intensity perturbance of Glan-Thompson prism with varying rotation
angle is given, when the linearly polarized light enters in the normal incidence. The perturbance strongly affects the
quality of transmitted polarizing light. In order to reduce this bad effect and hold the quality of transmitted polarized
light, we reaserched the perturbance factor. Study shows that the transmitted intensity sensitively relies on the
incident angle. In the experiment,a minute random variation of the incident angle around the structure angle of Glan-
Thompson prism is found, which gaves rise to the perturbance. Selecting the right angle could reduce the
perturbance. For the same purpose,we should reduce the thickness of the glue in certain wavelength to the full and
select the hump at the average temperature when the temperature varied.
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Fig.1 Schematic diagram of experimenta; setup
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Fig. 2 Transmittance curve of the Glan-Thompson prism
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Fig. 3 Beam path in Glan-Thompson prism in the case

of normal incidence

L AROCHE T4 . 0 H RO A SRR
A ST 1l A e R AR RO DR A A P
WHFRIAEF O e . AFIEFH I 0. FEH I e
JCAE I 1o 25 B4 e A 22 U S I e v 8 T T )
SIS R S BB MR MEBIL T . %
JEE 1.4 FLim LA KR A R AL B RO B T a1 &
CIBIRL )

2

I = I,cos’d X [1

() T

4Bcos” (2ndA /2 + (B/A + A)*sin® (2xdA /2 1’

o 2 2
(B/A — A)*sin* 2rdA /X) } (2)



536 it 2%

¥ i 28 %

L A= (nd —nlsin’iy)"*, B = n’cos’i, iy NAEHR
JENER — R MBS B IS R AR .d
IREZ OGO JEE HIR Y50 one vne 535008 p 3
HOLF TR AR OL 2= 5O BT S5, 5K
MIE5H 0 FHAE QEASD A W ASDEB K. B E

FEEARIE o JG A G M e SER T RERYE ST, I
G2 S 1 A 5 38 T N T SR

n,sin i, == n, == n.sin i,. 3)
S50 AR R B T PR R 45 50 R A BV AZ I AT
Ho, = 1.540.%

[y (ne— 1T _
Say = [1 (ne+1> } X |:1 4Bcos® (2rdA /A) + (B/A 4+ A)*sin® (2rdA /1)

(B/A — A)*sin* (2rdA /1) ] )

#ABRIEXRA SR & an &l 4 fr
7o H B4R f o) IR R VB BR S T AR
Wi S A A< I SR A 68 48 DR TR O P K (R BE A S
11 0038 M98/ o B S R385 3 6 AT 3ROR
I = I,cos’¢ X f(iy), 5

NG i AL E OGRS T L A ¢ AR TR R
ot TPk i LT e 3 AR e R s 7 AR /NI R
Bl B A0 7E o (IR SN I A fl L 45 F 45
D BHEAE G, £ AD 7L KRR 7 &
TR g PR B BT LA AR B /N B Sl S R 4 3 I
BRI AL 25 1B 5 M3 SO A

I = I,cos’¢ X f(i, = AD), (6)
T i M7 F ¢ 2028, BT L Tocos™$ R W L T7 . 4
EIRER SN S Ao o R ) iy SN DR VA R/ 8
SR, R BT AL R e . BEAGT A
R385 K B0 BTy A i i 030 38 S B 2 3 K [) o 37 S
FRREAR o PRI A A B /N8 5 T A5 #f /N B30 o
RS 2 E S MR OE TR . J A R B
M fi1 K BEFLAR LG R O T 55 TR % IR R 45 1)
fi. IWE4 B LTES B H T FGo) BOR R AR Y £A i
b b b V2 IS N TE S R e . BRI
BEHC 71, 10 AT CBI K 24 b [l 437 ) 19 4 KA A A
5 A B ol FRAEL

0.94 -
0.92 1
0.90 A
0.88 1
0.86 A
0.84 4

Perturbance factor f (7,)

0.82 +

A=650 nm, d=546 nm, n =1.4848

0.80

6IS 6IQ 7I0 7'1 7IZ 7I3 7;1 7I5
Incident angle 4 /( %)
B4 HahHT fGoOBEAS M @ M2 2
Fig. 4 Variation of perturbance factor f(i,) with incident

angle i,

UK A 2 589. 3nm, il 20 C B 7 5 % n,
y 1.4863, A BRIEFE d fy 546 nm, R B AR B
W A G CRI S5 R A Bk 3 3h 7 10 B 5
71.09°, LIRS RMAA XA 2 -7
AR B G ek it A 1& 5 R . Ho ol TR
TG A S Bl F ML Sh T A8 BE ML B AR
k0. 05° [ BEAILEL & 26 25 7= A /N 1) A B2 G sl 28 3]
i (71.09°) EAEN A ST M. BT B4 454 M BCh
Bl AR Ak I R - G 1 W B A5, DR A B TR 2 o
10 52 56 il £, P s B — 2,

1.0 4
0.8 1

0.6

I,

0.4

0.2

A=589.8 nny, d=546 nm, n_=1.4863
0.0 §+Ai=T1:09+0.05°. T=20°C

0 50 160 1|50 260 %50 360 350
Striking angle /(°)

5 B H ik 2237 3 M B 35 5 L th 26

Fig. 5 Transmittance curve of the Glan-Thompson prism
3.2 BRETHNKIHEMm

e B BT S 45 300 A P v A2 G & AE 2% 1 R L
JEE KR B BT DL 22w LT S R i AR A, A TR
B —60 C,20 CHI 100 CHf iy HEh 1 i £ . an
B6 Fim. W15 3], 78 R sk A il 4t 3 B il
LICARFEAPRFEA AR, WU B K7 1) 7= A —
(-7 . T U/NR Bl s LK 45 7 ff ok R =5 3 s 3
Sl 7l 2R B B A . SR T YR & A AR AR
W KAE SRl 2 K AR5 8, 18 B 8l B 76 A5 A
fo BRFIEE 1 722 A B 5 I RE 328 T O 25 ) G R T 3% T 4
K FBOE G RIS ok . HoA A A AR K I
H1 20 CAE2h—60 C AFE i@ SotutthZeanid 7 o
we HES MR LUUE S BT —60 CH AL D)
PR W KA A O B A S A1 20 o A BE 20 C RS2 ] i



34 iR

A% 22 =3 3 R 3 I D' 58 I ) 4 a BE R 537

0.94 4

0

A=589.3 nm, d=546 nm, % +Ai=71.09+0.05°

0.92 {73\

0.90 4

S @)

0.88 ~

0.86 4

0.84 4

K6 RFEHRETHsIFE T G ik
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Fig. 9 Transmittance curve of the Glan-Thompson prism
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