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Development of system for measurement of phase refractive and group refractive dispe
rsions by broadband interferometer

Hirai, Akiko
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Precise information on refractive index and its dispersion of optical material is

required in many fields of optical science and industry. There are only a few measurement techniques to me
asure refractive index with the order of 10-5 to 10-6 uncertainty and these techniques can be available on
ly for monochromatic light source such as lasers and emission lines of spectral lamps. Therefore these tec
hniques directly provide only the refractive index at a certain wavelength but don"t provide refractive in
dex dispersion.
A new_technique that directly measures phase refractive index dispersion and group refractive index disper
sion is proposed. The technique is a combination of a broadband light source, variable path interferometer
, optical path compensation system and a spectrometer. The principle of the proposed technique was confirm
ed by simulation.



10°®

ocT

10°®

10°®

10*

2
10 mm He-Ne
633 nm 1.1x 10°®
LED
100 pm

10°°

Intl




BK7
+5000 pm
-2564.55 um
688 nm

120 nm

EEE| Tttt - - =
ISI=I=] EEEE Tl - ==
|||||||||||||||||
coo =7
OOW |~ = = o mma-zmn
O~ |aummemm "2 T e e = g
4 N —
VfEEm——— e
[T R AL L sy
e - -
T T T e m = e~ myrmaa L
nnnnnnnnnnnnnnnnnn =
ez ---IZC°C B
e = T
=TT =
e L
e = = — = 7
ﬁ?hulln.n lllllll —
et i
e g L
rmmrmmE ISR e e = =

500 1000
7 X LRI AN [pm]

-500
Int 3

750 nm

Int 1

-5000 pm

Int 1

+2564.55

650 nm, 750 nm, 850 nm

688 nm

[yrun cqre]

-1000

Int 2

Int 2

Int 3



688 nm

K
X

{

R ENTiE]

AT [arb. unit]

e
[

T

Loz \[ o oz R ViR
o BET

1.518 —
1.516 —
1.514 —
1.512 —
1.510 —

1. 508 —

700 nm

700 nm

700 nm

ik

[ [ [ [ I [
500 600 700 800 900 1000
& [nm]

1.5

1.0 —

0.5 —

0.0 —

500 600 700 800 900 1000

Bk [nm]

Int2 Int3

1.55
1.54 H
E 1.53 H
e
T
1.52 —
151 | — A—A—#{ER LY FHE
— REFE

| | | | | |
500 600 700 800 900 1000
W& [nm]

http://ww.nmij . jp/~1gt-dms/lgt-std/

o
HIRAI, Akiko



