Applied Physics [ Fi#3, 2018, 8(1), 26-31 Hans X
Published Online January 2018 in Hans. http://www.hanspub.org/journal/app
https://doi.org/10.12677/app.2018.81004

Rapid Analysis of Edible-0il Refractive
Index Based on Fiber Optical
Michelson Interferometer

Hui Ge, Xiaolan Li, Jin Zhang, Ying Wei

School of Science, Tianjin University of Technology, Tianjin
Email: 13110096297 @163.com, IxI6788@163.com

Received: Jan. 2", 2018; accepted: Jan. 16", 2018; published: Jan. 23", 2018

Abstract

Refractive index is an important indicator of edible oil quality. In this paper, we proposed a rapid
measurement method for the refractive index of edible oil based on a new fiber Michelson inter-
ferometry structure. It combined a glass capillary with the classical dual-arm fiber optical Michel-
son interferometer. The simulation results confirmed that this method could quickly measure the
refractive index of edible oil, and has a high sensitivity. The resolution is lower than 0.000001.
This method provides a convenient and effective way for testing edible oil quality.
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Figure 1. Structure diagram of the proposed Michelson interferometry
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Figure 2. Schematic diagram of the proposed Michelson interferometry

E 2. ZEERREFSNTSRERER

DOI: 10.12677/app.2018.81004 28 N A


https://doi.org/10.12677/app.2018.81004

BEF

VP B RIS s = 0.99. =HOCLI RS A IR G RN BHA G S, PRI AL
ECIESZVSF
I +1,+1,

o[

= qzr1 -i—(l—q)2 rzz -i—(l—q)2 (l—rz)2 rf +q(1—q)\/z 7 cos(2¢1) (6)
+‘1(1_‘1)(1_5)\/Z\/ZCOS(2¢2)+(1_q)2 (1_”2)\/2\/2005(2@ -2¢,)
FELFLF R HIHT R 0y A 1.4682, AR I T R AN 1.472, Kk r ME KL 10°, JEFK
AN, B, RO)EE S TR EEMEH . nfUUE Y, BN &G BRI L T NS K A & a N
MR RZRE, Hoa R

a=nl,+n,l, —nl (7

NSRS, bRk B e ME
b, +nly—nl,
2N+l
A, AFRONES N AN EIRIER) o0, WTBUE S Ay SRR 2B G, ) B TAS AR D00 37
AL

3. R

Bl 3 ()2 AR SR A RO TR 3G A DU (9 B B A I A S O AADL i B B B AN 42
130 pm, AMZ 250 um, FRMHITE ZE 1.4726, KJE 2 mm. ME 3T AT LLEH, SGfELL WAL AE
JUFR 0, ABAE—3E AR X3, Seamax Bl o fAR, 76 | mm 5 BT B 408 5 R I RHEH 2 A 1%
AR AR, ALHEE 2 5 B E RIAR PRI SR WIE 3(b)ATR. M 3T LR, FIRFLRTE
FERPE RS K292 1.5 mm B 5Ok, DRI s T AR08 B A U X 3K FE D 1.5 mm, AR %0 @ =17.3% o

KOMIEE 5 T RE e T EIEIRTZE X LG, X H OGS 5 g% . R4 (6) T LE H,
g =(1-q)(1-n)Jra® i, iR X LR, RAKHRTTE, L7 g = 0.13 I, #RIE
X BOR, ARG WA RE A AR ], BATERUERIEIE R ¢ = 0.1. FIH matlab XFRMFEE R 1615 247

b N:07172’37... (8)

N

3000 . - Pattaay, 18 T v T T T T
: : Monitor, 1 D - 4
4 - T 17_
] C1,G i 1
: : aussian i I N -
] [ i I X
2000 B [ 1 Gaussian ‘:16‘ ]
4 - i Q | | .
: - :
§ ] a 1§ 815 .
N [ B ©
N = )
1000 . - 1. B14- . =
] = 1 13 = A
g ]
0 7‘\'\'I‘I'I'I‘I'\'I‘7 - 12 T T T v T T T M T
00 0 100 10 05 00 00 1.2 1.4 1.6 1.8 2.0
X (um) Manitor Value (a.u.) Length(mm)
(a) (b)

Figure 3. (a) Beam propagation in the glass capillary filled with oil; (b) optical power change with the length of the glass capillary
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Figure 4. (a) Beam propagation in the glass capillary filled with oil; (b) optical power change with the length of the glass capillary
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