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Glucose Concentration Sensing Based on Orthogonal Reflection Multiple
Polarization Rotation Effect
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Abstract Glucose concentration measurement is crucial in various fields, including biology and medicine. This study
proposes an orthogonal mirror to eliminate the 180° flipping of the polarization that generally occurs following single
reflections from a metallic mirror to enhance the resolution of the polarimetry for measuring glucose concentration. The
relationship between the solution concentration and the phase difference of reference light and measurement light is
established. Furthermore, the effect of multiple polarization rotation based on the orthogonal mirror is explored. Multiple
polarization rotation increases the glucose concentration measurement resolution without increasing the sample length.
Taking glucose solution as an example, the experimental results of four rotations demonstrate that the concentration
measurement resolution is 8 X107° g/mL in the range of 0-0.4690 g/mL with a maximum relative error of less than
0.54%. The proposed approach can be used for online and real-time glucose concentration detection for research on
glucose abnormalities in the pathogenesis of autism spectrum disorders.

Key words spectroscopy; polarimetry; orthogonal reflection; multiple polarization rotation; glucose concentration

1 3 o R30S P RS PR BRI B 2 LA Y A
H AR XU I 5T 2 W B A LR I W 2 e A L AR A

B BEAG I 2 B A AT R Y FE AR R RO PRI XUR G  =AE ZREA ZE E A  L  EE
e E B ER A BT T E R O S X AR LA I Y 5 A X R AR AR R R KU A
R 0 x4 PR Y6 ST BB B G PE BRI . BRI B T B A TEOCRRAE , R I B O 1k LA

YR EH. 2022-07-18; fEEBHA: 2022-08-05; FABHI. 2022-08-19

BEEWH: | AR4A AR FI 4 (2022A1515012448) )7 AR 44 38 5 4 1 BRIV &5 A1 35 H (2020ZDZX2055) ) 7548 5 38 1=
BN TR REMR S5 £ AR 24 B S 4008 % 01 (2019KZDZX2008) VT i BR300 H (2020A03003, 2021A05042) I 3 I ¥ 27 B
VA AR 75 75 AR 0 G 22 1R 95 B3t H (Y1.20200102) 7 AR 48 Rk L8 & i 5 208 3 S50 % P i sk 4 H (‘TJ202001)

#EIE1EE . nanorainbows@163. com

2130001-1


https://dx.doi.org/10.3788/LOP202259.2130001
mailto:E-mail:nanorainbows@163.com
mailto:E-mail:nanorainbows@163.com

P AR B i B/ AR R U 8 R ARG
M — TR i 41 ' IR S 0 A AV R A T 1 i i
7 1] 43 WAL 3% O 1) R A e R RR R EE IR . #E Gt
6 0 D 41 7 1 5 A SR 5 R T — i A B A
T ff1 o WE G A v B AR G L Ry T T 1
SRR e AR T RN SR B . (Hix O IA IR
T AR AR R S T A I R s i e
AR AT 35 7K D) 2 00 o AR O 3 . O o, X 25 R G A
W s 9 T 5 1% 328 20 B 4632 Bh OB B, 3 2ok 48 W 1B 14 1
JER AR A O 6 BE A B Ok G T B O A L 1% T LA E ML
e % 26 8, AR AT 0 /N BE O A AR 307, Ma 4R
P15 2 A0 B R BN Stokes 2 8048 BUKEE /1, 43 P
K H] 610", SR IZ 4L AR T Bk A7 5 2% 1 R AL 3
Bornhop Fl Hankins'*'ff H] 5 [ fif Ui 14 3 38 19 35 1] )2
S 2 SRR, Rajan Al Ghosh™* 1) FH A% 5 4 41 ) 1 % E
T A T3 41 ' SR 74 1 565 R 22 TRD 00 25 S, S B i e A
B A 0 R R R B mM Y R T, AR AL
25 G FL ML VRS i A, 8 Ak XU [ [R] A A 0 R AR
5 1 1 58 S £ 72 A 2 A oA 18 S8 81 1455 5 1) A 47 22 7%
b, e B I Ay BE R 0.0256 %, (H S, ik L
oy 2 B 2 RO B a2 B RE K R BRI . R
G R S T O N T ek B R R SR N R 4 R
T8 AR, 4R v W R AR T T
i OB FERE S 3R T AR I AR LRI 14 5 2
X 250 A R R R RS 0 O R Ak S
K A 25 4, 3545 729 2. 71 mg/L 9 I0 & 43 JE R . AR
32 5 ¥ 5 22 % ] % W E A7 T Ak 3, SR ) 52 BsF BA B0 1Y
RO A A AR 72 40 9 45 B 6 3% sl R B S I A T ik,
DRI T LA e 1 i SR AR AT R T A IO
HRERZMEFEE, ZEL TE ., 2k
ASCH R T P RS B A A A s LR R
ENTR A PERMEE 107 () /mm. 78 A IEE 5K 3
AR AR TR B AT 3 T, 38 5 22 R 38 52 90 R A% 3 02
o B Y B R 0 A A FER Y Ok SR I R OGTE 4
-1 B S S I K A A IR 180° B L 1Y 1 e G AL, BR 1
T 2 WS ERE AP AR o ik, AR SCRIA E &2
G, A2 AR BEARE S B M AT R L A0 T e AR O
i B 7 67 £ 5 15 58 22 R RS IR B2 ) (1) bR BIOG 7R,
SET 2 R RV R A R A 22 5V R R 22 T Y
PRELSE R IR T 15 38 U 2 RE A, S B T e ke
JEE s 1 € S A RS T I I T A e R i R v B A, A
T4 e 1 @ Ol i DN s B 1 0 %

2 FEAJER
2.1 SRIREME S RS8R HHORIET R
57

TG R 280 U TS AR T OGSO, A
SCUCTE T 45 T AR B2 B A 2k 3 BT AT AY IE A2
SHBTEE A W 1R o AN B T S B S e

$£59% F£218/2022 F 11 B/HXEXETFEHE

orthogonal mirror 2

A

>

©
\

air
glass
aluminum film

1 RS R B 7R 2
Fig. 1 Schematic of orthogonal mirror structure
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Fig. 3 Principle diagram of orthogonal reflection multiple polarization for glucose concentration measurement
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Fig. 5 Physical diagram of orthogonal reflection multiple polarization for glucose concentration measurement
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