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Research on Refractive Index Fluid for the Test of Fused Silica
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Abstract In order to measure the stress-induced birefringence and optical homogeneity of fused silica,a method of
proportioning refractive index fluid is put forward. Firstly, according to the characteristic of the groups in molecules
and molar refraction additivity of the two solutions, formulas for the refractivity of binary solution are analyzed and
the technique is given. Secondly, dependence of the refractive index of fluid on different temperatures and
wavelengths, is analyzed and verified experimentally. At last, the influence of refractive index fluid precision on test
result is analyzed. According to the method, the match precision of the fluid and fused silica can be =2 X 107°;
Through the experiment of rough-ground glass, the fluid can improve the transmission from below 20% to above
97% at the wavelength between 450 nm and 700 nm. The fluid which is prepared by the method and the composition
we choose, has the characters of low toxicity, no color, no smell, nonvolatile, and its refractivity can remain stable

for long. It can be well used for the measurement of the stress induced birefringence and optical homogeneity.

Key words measurement; refractive-index fluid; optical homogeneity; stress-induced birefringence; fused silica

OCIS codes 120.4800; 120.5475; 160.2750

L5 7

JCEEPEE NS DA B BOEOL R S S
Bt i E AR . O T IR B R RE A5, X B
ERDRE A I T A0 ' 27 1 53 1 B 0 50 B2 e 2 1 T AR
1 19 SR ek 7 0 30K B2 2SR ATk 0. 1 nm/em,
TS 2 2 ST PR I 30K JEE AT 3K 0. 221077, FEdear 3
TN 1 YIRS B i A rp 7 B RS B A
SO SRR 3R 9 H AR PR L 3 R o U R L

Wi E: 2011-08-09; WElE A EE: 2011-09-14

HEE£MB: HEHEKELI(20092X02204-003) ¥ B #f 4,

HIFEHE T -

1) 78 %k Bl 38 87 3 25 0080 4 ok B R B
Bt TR 5 8O E et e e 2 W AR A
100 VR R 5 AT S SR D T T S LA K B
P DTG FR B B 1R 35 0 Tl B A s A e LR
(8 =l S B 33 38 A7 L A iy vk 2 — K
RS HA G RIS F P dHrh . S AR i 5
B B 2 1A T L T S 2% DG P AR R R B R RO L T

YEE RIS : SIS (1982—), 55 Wi+, B R AR UM 26 # A Uy T A BF S . E-mail: humingpeng2010@163. com

0212004-1



U0 R REWE A RGN i 4 N

2) RV $5 DU vk X B 5 O 2% ¥ A7 pE
B P T WA S R B Ok = S
JBCARE i i 1 D6 2 11 25 (EDR TSR S I b 2 1 5
Mo PO S CE BT R Z R TIAMDL R 2
I 9 R ) e 2 3 4 SR 1 1R 2 2 — BT S R 1
DR AFEIXI0O,

KT AR T —FE Pl 1. 402~2. 004
1 555 Z 32 0 0 BC ) 7 % ZEAR AT S 3 1450~ 1. 630
SR FH AL 2350700 R o b s T R R S o« EAER,
SR o AR ZE AT 55 3k AN 2k T v il s
MBI EIE LERE R AR S, THEZ
SESRE S — R RO AL Y F T B B 2R B S AN g
DN A T S0, LT 9 S L (1. 471~ 1. 54D B0
AIHERE (1. 458~1. 459 f K5 T & il L K b 2
A —E B R @), 2K FE 450 nm Jff 5T Y
i % BT A% 66. 4% (20 mm JEJE,25 C), %
T3 AR AN BE FH T = R B I A 3 A R R P

AR FH F 1 ' 2 S8 s A0 0 3 385 bt g 8
ST R 0 ) R A AR SR — R A A
VR C 1) 7 9 3 6T 4T S 9 5 g BAK 2 P AT
T VRN S5, f e o 0K BE A 5 0 25 o A
SR FHZ 5 12 L 1) %) 3 S5 980 38 6 ' 2 3% 3 1y g 55 ¥
AT 3 S B B HIE L ROR R

2 YT RC HE DR A A 2K

H B R 706 B B A 3 ARL T o R v VA EAE E D
FRIFBAEAT v A LA S R s A R HES . b
Yy B B A 58 2 5 L AR o B R T R
f9 73 T4 5 B VAR B T 5 R L R RIAR X
I Z A 0GR AT & © K-8 © 2% (Lorenz-Lorentz)
AR A
n —1M
w420’
P Ru Nor 5 BERIT B s M g 03 15 p g [R] il
JEE I W) 5T B )RR AT S R

S BR A A B AN A 7E B IR A W R Ly A T
S5k BARIE 2, T LUK & B Y BE R 3 3 R UE
B Ry s Ry » R 2 ALY B & A JT 1 W T 43
TR S AR TTHER L [ A R A2 5807 49 53 ) o 1) 20
JC 2 WA Gy TR S AR TRk . AR R 2K I S
AR R S 5 WA BE R I B Ry S8 T2t 1 M4
JC 2 PEIRYT Y Z A ] KR Ny

Ry = XiRwi + XoRwz » (2

RM: (D)

2 i
A X0, X AR IC 1 Ao 2 ) o i i &
LUE SN R e o R RSl D SR LN AR AR 7 N NI 2
W AT It AT LR GR Ny
nt—1,, ni—1 ns —1
7’12+2V7 n%+2V1+n§+2V2, (3)

A Vi WA TE 1RV, AT 2 iRV Oy
REWERIRV =V, +V, sn NP 4150 189454
Hin, NITHAIC 2 MIT R sn PRI IR S S
R IE

3 YT IO Y S A A A

— JB I 11 5 A L AT T S R X A
BUIBHZ SRR 2 1) W 2 R 4 2 A B
LA S BRI 5 2) e ] A 2 1) 2 1] S Al
A Al s 3) WAL 27 R R A 9 53 5 2
B2 5 ) e 1 65 5) o s AR 4 5 6) JE )
WA TR s T IR B 5 8) 0 T WL 5 9O 0
Sl U R I /1

ok K AT L) 0 95 2 B0 57 T G R
90T B S VR B 15+ LA Al 2 R o 1
B

x 1 P ROy

Table 1 Composition of refractive-index fluid

Property Paraffin oil Isopropyl myristate

Refractive index 1.470 1. 430
Appearance Colorless Colorless

Odor None None
State of room temperature  Liquid Liquid
Volatility Low Low
Toxicity None None
Viscosity Low Low
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Fig. 1 Flow chart of making up the refractive index fluid
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Fig. 2 (a) Refractive-index variation of home-made refractive-index fluid with the temperature; (b) variation of refractive

index among home-made liquid, cargille liquid and corning fused silica with temperature
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Fig. 7 Refractive index fluid is used in stress-induced birefringence test
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