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Abstract In this study, we fabricated an isolated refractive index-measuring system that thermally shields
the internal devices of the refractometer from the outside environment. This allows it to precisely
measure the temperature dependence of the refractive index of optical resin material for compact lenses
using an Abbe refractometer. Then, we measured the refractive index of OKP4 optical resin, which has
a refractive index of 1.607. The resin was treated with monobromo naphthalene (which has a refractive
index of 1.657) and sulfur-containing methylene iodide (which has a refractive index of 1.784) as a
contact solution. The results confirmed that film-type OKP4 optical resins were dissolved by chemical
reaction with the contact solution. Therefore, we measured the temperature dependence of the
refractive index on block-type OKP4 optical resin using sulfur-containing methylene iodide as a contact
solution. As a result, the refractive indexes of the resin at temperatures of 20, 30, and 40 C were 1.6069,
1.6057, and 1.6044, respectively. From this, we found that the temperature dependence of the refractive
index was -0.00013/TC.

Keywords : Abbe’s Refractometer, lodo-Methylene, OKP4 Blocked Type, Optical Resin, Thermally Isolated
System

o] ATE 20224k ARIEAAAR El 447147 AKEIT) At Aol o3t A+t9l. (20013223)

o] AT 20229% WSRO HUOR FHATATY AUS Wot £PHE XA -theF A7 AGEA AFIS] AT, (2021RIS-004)
*Corresponding Author @ Dong- Hyun Baek(Sun Moon Univ.)

email: dhbaek@sunmoon.ac.kr

Received November 3, 2022 Revised December 6, 2022

Accepted December 7, 2022 Published December 31, 2022

964



3 Ao] 248 L& o2y 24

=

—

1. M

AU Q] Fshr|7] 8 A= BHEEL Fohae AR
AZ=7] gEgo] 2& Wslo] wE A= A9 FHE
Hsks 34 EAZE HA] etk Iy AT 3450 B
FEHI Q= AULE 776 bRt 7159 4% 7t
w2kt gt 7h ol EAE L AL, ol2dt AWLE 71719
3719} Fefoll A3det ARG FoE Plsr| 4
EotaE A9 ATt /e Eﬂzé thAoto] AREE| I
Ut} ZepAE FRE HE ZFEF0] 1.6 ol 1 F
AE9| BT FAR A= QIeH1-3]. o]t B}k =
A 71200 AHSEE 2 AE] A= vlg] 2= ¥
slof uiet 2EE S0l HztelA ®ish| wigol Ug
o] A%t AUtE 7]7]oA ARSEE 1 28E A=RE G
o 2] AL HEE whis 2% Wsto] dig 2889
H3lE Asls| &45l0] L W3l tigt FHE HI}
g Haslsfopt stch4-71.
£ AFNAE HA AR} A AR 2% #Il|
o3t FHES +0.0002 FE9 2 JUEZ ZHo]
7Fs%t obl Z#A(Atago DR-M4AE  ARESISITH
[8—11] 8|9 of] ZEAE 1A ARE SFT o

E"IO

127} o 719 =E=7] g2 dHske 2k

g =

9t 27 2919 Lmrh 24 gobd] L& Hste] gt 2
24T % g BA ek 2eA A

HAES A
Y 258 4 £99 2% Folg Aaststr] HsiA
493 24E &4 A2dE AZste] FE5H3th Al
2%t 4y 248 57 A2 oi ZEAE I
A o] Azl o 2w RS AHAIZ 4
oA e R 25 XET £ QlojA S A
o] A YRoJA EEtete A4 259 74 72
9] 2k ZolE A
2 A9 FHQl ETAE Pt Ao gt EE
9] 2% o&AE S HlsiA 54 2% 20 C
7 T 589 nmellAl FEEC] 1.607%] A= £
7l Osaka Gas Chemicals®] OKP4 333} &=
MEZ o] 85t tH12-14]. AF FF 1.65 °]
=4E ARG F £A9 2HE SHolx F8L &
AEE 17| 5l &3 AEQ] OKP4 Fs} =4 F=
Ao Wo| AREE= 1.6579 FHEES 2= H HE
2 YX=t(mono-bromo-naphthalene)¥} 1.7849]
I FEES A= & F 8e=d wWdlsulfur
containing iodo-methylene)& F&ZHog AREsIo]
AgkAl 270] Eole S ofyla, A4 =9 574 A

W

:L mlm

965

29| 2xE 7H7} 20, 30, 40 TE Y5t |-A51HA
ZHEQ 2k &AL =3I

Al

=

Al
=

2.

i1}
oo

e
AFAQl opH 2 A= Fig. 19] 34 NEkolA 2

Hiel o] M A5 Hee= F ZF(main
prism)@ BZ ZFZ(sub prism) Atolo| &AstalA}
Sk A4 AEE FY8 FLS vlFH Hx TgEY
AZA AukE FHAA "o ofy] ALz AlgtEo] A
HEAtoll Qg A olete] HE £ mYES B’
o} ofH] 247 o] AL HAE Flsto] onzﬂ A=
o] 2HES FITHA FI-9A TEH 72

Main Prism
Sub Prism

L
=

Tilting

Telescope

Light Source
/
Smooth-Grind Face (Lighting Glass)

Fig. 1. Schematic diagram shows the refractive index
measurement method with liquid specimen
using Abbe’s refractometer.
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Fig. 2. Photographs of the isolated refractive index measurement system and the detailed each parts.
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Table 1. Comparisons of temperature for each parts.

Isolated Water Inner Main Stage Lighting
Chamber Bath Thermometer Glass
20 20.6 213 22.0
20 30 29.3 26.4 26.2
40 38.5 34.3 30.6
20 20 20.6 213 22.0
30 30 29.8 29.3 29.0
40 40 39.6 38.4 37.8
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Fig. 4. Refractive index of the OKP4 optical resin
samples as the temperature of the thermostatic
water bath varies.
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