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Abstract A high-resolution scheme for identifying amino acid species on the basis of the quantum weak measurement
system is proposed and experimentally demonstrated, and the improvement laws of resolution are explored. In this
system, the optical rotation angle of the amino acid solution is taken as the post-selection angle, and the amplified optical
spin Hall shifts act as a probe to identify the amino acid species. The resolution of the system for the optical rotation angle
can be improved by incident angle adjustment. The proper design of the BK7-dielectric structure interface can make the
resolution reach 9.7>X10"° (°)/pm, with an improvement of two orders of magnitude over that of the pure BK7 glass
interface. These studies can provide a theoretical basis for the high-precision identification of the amino acid species and

expand the application range of quantum weak measurement.
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Fig. 1 Schematic diagram for identifying amino acid species based on quantum weak measurement
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Fig. 2

Identification of amino acid species based on weak measurement system. (a) Relationship between amplified spin Hall shift and

optical rotation angle; (b) variation of amplified spin Hall shift with mass concentration of amino acid sample

SRIG TR AN R A 0 55 0 AR 48 P A R TR
Fift SR 73 B AR B2 M AL . B B WA, o
RE AN o BUE 4 P FEBRAE bl 1 5T i ik
JEH O ¢ = 0. 04 g/mL ([5] Fl & 3 1R A9 e 06 A 181 72 )
H1 X (7) TR0 42° ~ 507 ¥8 Bl N 89 A A 5 OR J5 8906
FI e B8 IR RO B8 S I IR MG R [ 18] 3(a) TR SE 2k ],
AR R PR ST 36 R0 40 A P 3 (a) B BRI R, SR B 5 BEE
SR AT LU Lr oW 5 o DAIEL 3(a) i W RO [A] 72 ot e
WL 2T, B AR R I 6F oL B TR i B9 D' e 8 R %
JS7 A7 L Bt A S5 R ) D /I T D 2 A, DA T
3 (8) AT LU B 42° ~ 507 ¥ Rl A A S5 4 B4 il /s T LA 42
THi 755 I i AR g8 b @R RR R 2R U B R, S T
LT BT M R 5T A S AR AR G 00 R B T L T

@

1000 = arginine
800 * alanine
v serine
igg + proline
g 200p—e— |
= 0 2 .
© 2007 ¥
-400
-600 N
-800 t— *
-1000
42 44 46 48 50

Incident angle /(°)

NS N 0= 427, A % 4R 7 B GLP2, | Fi
5 GLP1 /N T W 0 I 3 45 A B4 8 P e o't £ 51
5 R A B A SR A kAR T S5 2
(a) — MR 5 6 B E 82 IR 8500 A B B e O #A 1) A2
B & [ 3(b) Sl 2 A I s 48 ], 398 RS2 00 4%
REEYG., —Fd 5K 2(a) LT 45 R
Jei B 1 2 SR R A B B T o 114 4 1 A A3 PRl A
0, = A5°AEAE (H LR Bl N AR A 30% IR TH, &
ooy FEakH) 2 X 104 ("Yum. FEEBEHET 0=
47°F1 9, = 50° B BRI 19 B e 28 R R0 A B i e ot
AR AR, NP 3(b) R SE LR TR LR B . 45 & 1K 2(a)
DL KR 3(b) = Fp R [RGB A (45 R ol DU 251 1, R
S 2=l I NG = RS N A NI =10

& 1000

800
600
400
200
0
-200
-400
600 P
—-800f-..._. et 4
~1000F== * * experimental

-06 -04 -02 0 02 04 06
Optical rotation angle /(°)

T /um

0

=420
o

S —0=4T°
---0.=50°

3 AR BT 5 I ARG W AR (a) R R R RS Ol R R B0 A3 B BB A S A B 8 1 5 (b) A T AR A8 7R R
Jri 't 1 TR R RO A3 B8 B D't £ 14 A2

Fig. 3

Influence of incident angle on resolution of weak measurement system. (a) Variation of amplified spin Hall shift with incident

angle for amino acid samples; (b) relationship between amplified spin Hall shift and optical rotation angle at different incident angles
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Fig. 4 Law of improving resolution of weak measurement system

by designing BK7-medium structure. (a) Pseudo-color images of

amplified spin Hall shift as a function of real and imaginary parts of permittivity; relationship of amplified spin Hall shift and

optical rotation angle with (b) different thickness of medium and different (¢) real part and (d) imaginary part of permittivity
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