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Abstract This paper presents a wearable finger posture sensor designed and fabricated based
on hand-drawn graphite resistors on paper. Graphite resistors were drawn on drawing paper
using a 2B pencil. Inspired by the characteristics of thermistors, the resistors were designed in
a wavy shape to enhance the sensitivity to environmental parameters. A Wheatstone bridge
was used to convert the changes in the environmentally sensitive resistance values into voltage
outputs, which were directly read by a digital voltmeter. The paper-based graphite resistor
sensors were installed and fixed in a 3D-printed wearable hand assembly structure. The weara-
ble sensor has an angular resolution of 2. 3° and can intuitively and effectively demonstrate the
environmental factors affecting the resistance value through the observation of finger flexion
and extension. It is suitable not only for innovative experimental teaching in physics but also
has practical value for health and motion monitoring.

Key words hand-drawn graphite resistor; environmental stimulus; Wheatstone bridge; wear-

able sensor

WimBH: 2024-04-10

EETHB.: HEARF RS (£62265012) s TLFGE FE AR EAR G H AW K AR 71181
BIEEE . K8, 2dw@ustc. edu,

SI3AgsN: T, EHOhR R SRR AR AT I AR AR R B AL AR (], WS TR 2025, 35(3) 1 252-258.

Cite this article: YIN T, WANG L B, ZHU Q S, et al. A low-cost wearable sensor with a piezoresistive mechanism[J]. Physics and Engi-
neering, 2025, 35(3): 252-258. (in Chinese)

1 E NI H (20204BCJL22041)



WS T Vol.35 No.3 2025

H B 2 die B A 1) — B HL 2 T g F L B R
P B P FL A R T L T 3R A% 4% IO L RIS i L DU
AT DA 4 i sk 4 E R R B, 9 B
i e T U T A T 4 A ik S AL g
RS R B E AR R R
RELFN A] LA o BH b 35 3 0 el s — 26 44 R /Y g BH
2 PR T 728 Ak, ) R BE ) B4 B SRS T DL
il G AR BEL ' SR BEL s Al BH S U T

U AR A X B 45 R R B Y g A 5 K
L TE Jz 3h L BE T R T & Y AT o A R 4
SREE e xR AR BEL A B 9 e R 3 - TR
o H BEL AT DA S AR M A U 2 il AR R s /R
e 8%, A8 W] 2 3 N A B Bl I e b g
DL AT SRR T R A T AT B SO R B
fik , 25 D& B BT A P | A MR T T B A SR AR A
SRR W) INRSEET TR L AR R A T 2 L
I 2T 2 ORI S 5 A B ORE S 32, S R b R A
KA T Al AT B0 AR TR R 4 TR R oK s AR
Y LSRR N T8 R g 45 b b R
] ARy 22 Pk e BH AL 26 8% 19 0 et . 5 1 [R]
I 1 38 T2 A 5 RO AR TEAL 5 A P A 7 oK 4
FJE T e e B S5 A Bt 5 e By
EHAK

TEFEHAR N A 5 @ ROR bR AL 5 A e
B Jyh ACEE A A L BE AT SRR AL AR 2 BN T
SETEVT A B R R R BT A R R )
2 0 P BEL A R 5 4R 3k 2 — B AR A | A= W SR A
U AT (]S S M AR 5 R R B R AT BN T 2R
15 A 22 R INHE B 0 AR A SR A RH R RS AR .
%033 JE [ bR £ Y) M % K 55 3% (International
Young Physicists’ Tournament, IYPT) ¥4t FF
247 B L BEL A P R IR TR AR S e BRI AR 5 T
Ak X1k T BR N BT AR A 4 A
I iURR ¢ A E

2023 AFEE L 4 [ R A A ) B S G S R (A
B AR H 3% T H M7 R ST Rl Y
SRR R R A W B AR — A 52 B N
BT AR Ay s BH ) 5 A SR 5T S8 M I
R BER AL B8 B A B R s il 4 iy B
7 prag | W T = S A 6 SO I 0 € SO N
T UATE R — SRR T 2 A B R BH AR
N EWBE ST ALHE B A LR 5K S B Y

A s n] AR L BELARF S T B 0 v O A1 AR L RE
F18 kB2 A AR 7 ABCRAM  B T AE S A AR A
A EF AR S B T IR K TR s MR A B I

1 XIWFEIE

AR Hh L BELE 7, 52 0 v B A PR 3R — 2 A LAY
JUaT RS B AR A R R A8 v AR 5 — 2 S s A4 RL
AR B AR . 20 18 v BH A B 55 SO R PR, T LA
Je PRI DR 2R B 1 f B A L AT RS 7] i R AR
GeCIl EN Rz SR QR N K (SRS S 4 iUR )
TR AZ L ] BE SR AR R BH AR A AR AR A L TR Y
SO PE AR BRI A K AT 2 5 Ok — e nT DL 220w A4
JUART RSF AR AR A 820

B R A LB R o R
1/p =0 =nqu (D

Ho o R SR 0 J2 38R TR g S 5L HL AT
HLBE o SRR TAE AR R A E R R, AT UL, L B
RS AT AT RE Hh AL ok B Al BT B R AR A
T8 .

VR S E A4 RE Y A 25 B 1 R 2 S
B A 2Z R 55 B a8 A T A AR L TR 2 B
TR0 A R AL R AE AL e SRR A MR
A AR A (EURR S ORED 73 HOTE LAt 4 20 v L 4
FE T T LAY I 45 L 32 Ml 7 B 2 T R meV 9551
9 B AIR A A% 100 H 7 7 o K B R A AE
P R RL ]« B R o A e AR . 0 TR RE
BT i T HAE RS 2 LB e, BT
TGRS R T R ROV Ok SE AL . R A —
Mg T B G, RV T DL — s MR T
Hagmm e, mxt T HRA R &R #RE T,
EATHY AR LA B s IR 22, ol U L
F AR BEARIE 100 00 T A J2: B8 27 B3R L X R i 00 T
A LA 22 % A 22 1 A7 A 28 0 60 ) B 450K $i 3k
LTI LA R AT

A s ) HL B R 32 B R B R, TR R
BAFSUT 24 3 T e I A P AR O B A B T
RV T B L T 3 R R R B R A
PRI X B i e BEL T 1 R R i 2

@ https://www. iypt. org/problems/iypt-2020-problems/

N



7

Y5 T Vol.35 No.3 2025

R=R,(1+ aT) (2
Hof R BRHRBERE N T B FEHE.R, 2
0°C B TT A4 1 HL BH o 2 AL BHL A9 T B2 R 850, Je e v
FELAA B R . I 4 7 5 U B 30T, A A W BEL A9 IR
B F BN R AL

A1 55 1 BE T A 0% H BELAH 38 A2 3 A1 0 1Y 52 e
T BE AR > [ A A8 L BEL N A FH 5, 40 R D s
Ty et R AEIE AR, S BOb R R &8 9% B A 8
. DA S8 S0 R i kg 49 B0 AR B N 1Y A AR
i BTG A 25 2 R) B 2 ik T R /)N 30 A L
194 RE S B AR R VU LR K, AT IR T
HL RS R, S5 A St B A S i AR 2%,
CINSERER IR NS SR ~ 1N N BN iR o R i
TS 2 5 F A R L AT RO A 072, 3 b 30 42 9
Shy A 5 FBE % R BH KON

AT DL B, A S5 v BE Y I B2 %00 F1 s BEL 500
HB 2 i ke L BH 2R A2 IR BE (W 5 e, AS BIF 5 AR Y
AT SRR A F R LA R B A B e BH A 2 B AR M R
YIEEE WL A A AL TR 5 ) BEATL ) A0 S R L AR
B, AE 52 bR ORE R ) A RS E AT SR AR IR B 1Y
s
2 ZWigit
2.1 e
WA 2B B 2 (B SR ETEE 1. 807mm) | L
o] 1 FH 225 AR G ety s T T A S e BEL A 23
il s R L B b KO AL ik A 45 T H B 4
il 5 8 FHAS [R] 045 1) o 3 P B L AR IR T LB
H R 6 26 Sk (I 9 Bl — 5~ +5'V) # 28 H B
H, 6 T /0N AR iR A 5 42 o S 0 R B IR EE
SRR AR S Ry B T R AE
FEA I
2.2 RIBIGIF

E 4 N B B 2, 78 R — 7 & 2 Yk &
d)a, RBP4 K B9 B RS, 1 S5 7R 4K
T (14 B 5 5 B8 458 0 9% i 2% 4 3K 3] P 45 . DA T A7 2R
PR A S T (L PR th sk TR . A
SC A TS 0 SR B R 2k g R L R A S O
PR RE T K v — 8 48 14
il B4 A7 55 R BHLAE — I R B K R B g — i AR
SE BHAE , BRI G an I 1 T

ARIE P 2B BB AR E A B

200 |
180 |
160 |
140 |
120 |
100 |
80
60 r
40
20 ¢

0

HIRH{E/kQ

3b 4b SIO 6b 7‘0 8‘0
LY
L2 B0 TR I 25 ot LA BEL 5 4 U g 3 R

0 10 20

BH . AR H BELRE 5 24 T 28 30 W LA b B 2 B BHLAE A
A5 SR R BEL T R O AR T S Al AR Sk LA 11
BHUETTH A 2 .

ok BB N v K 2 22 F BELARE T AE
P b, AE 40°C ~ 120°C ¥ BE 75 [ P 0 5 BE 5
FL B .

JS7 3 I8 728 SR L 3D AT B R R W) 2 AR
) [ B Gn Pl 2 Ch) it 22 T AT A 25 f BEL B 4045 105 &5
[52 i25 PR0BE ) 25 i R R X A AR R LAY S e, Bk
B 7122 51 22 A A 2 BE A 4R (4R Y
BB 10em, 58 1. 8em & 0. 175mm) , 484
— ity [ 5, P A e s L BB S hL .

(@) (b)
P2 A sk m BE AR PR S 00 1R
Ca) it 6940 B v BHLRE 5 () A T) oty 25 4 I3 £

2.3 H#HFigIt

AR B A 3D ATEN Ty M. e R
BT AR A P 3K 2 il 1) A AR e BEL R T U
b2 B K RE B 2 I 28R AR b 5 BE AT T 5
B0 R [ E 2 B R o O A b
T AR A . S A R TR 18 B AR AR
12 2 A A% L RH AR R AR O H B AR A T AP
A VL P8 R BEL A A P A O v TR i o e 22 AR



WS T Vol.35 No.3 2025

N —— I,
B il K ] AR P K,
) e f%%,gg Zty
’ R ARa
\ 4 D
B e
4.5VHLJH BT LA Shilksr et
it LR AR
21K
R

AR

K3 AR K

O R BOR o T 26T 10 i AR B

FHR 45 AR 55 IR A8 B R bR 2 TR B
WE 4w, B EE 4(b) £ 85 i BH 28 8 e B
1) —8B 40 . bn g BB 58 B IT 2F B RS 1R I
bR PR O A AR R L, A
PR3 BT R R (AP FE R B R IR A28 8
AR Al A B 0, LA 97y [T B 1S F) 90°, 10 S
FARE 0 13 3k 7R O AT BLA 2 B 5 SIR] B ek A bR
FEREE TR REIE AR A — 5B B A
BIFE 0 Fl o . 204kl a =180"—0— ¢, i il 72
JE 3K Ca W/ o R 5 (8 1A 8 A 6 AR Y

(b)
K4 s BE B 2 i i 7 =X
(a) FARZ A EARERH; (b) (180 EIr U8 8-

FRE O F o A% LSk M 0 F1 R Sk m Bk 1y
Vi
3 HR545m
3.1 REXBEMEMNZMm
WE 5 FF7R & = AN [A) A 55 H BE A B B 7
FER AR . LIS B A LR AR A b A7 A (2 4
HF 14 P OEL IR B A G R R PE RS AR 2% 1 B
33512k 0. 9969.0. 9990.0. 9998, 1 7E 0. 99 LA I+,
TGN RIZ A E 19 5 B 480G il 26 9 ) 38 LR
218 37058 —0.3295(65), —0. 5248 (59),
—0. 715337 ¥ IR E R IR R BN
2 3% 1 AR S PR BEL A% RS A RO . X LRI h
4 1th & SCAT UL, 55 A8 L BH (9 070 G BEL A 1F AH G, 1%
TR it £ i ) deky BEL 1 39 O T 72 45 B i, B 52 0 4
Ko XA, a0 S5 e 317 v B iR, 7 55 L B AY
RS HURME 32 B T S o b R H BEL S Y A A T
AN 2 K 4 4 s Al A FH 5 1R % R B G 4 4 L e
RAFAs Ak, 200 H BEL T A RS 19 722 Ak AR 4 H BEL
B LIS F)

AR/R =2p/p (3)
AL Sk I (A4 IR R 5 R /) B BH AR fE{E AR
B B A HUR R o B3I, [F B IF Lt T oo
LB R . o Tl A 85 BT B 3 KA 3R 58 R
BECRE A 0 A 2 S B A B P BH AT R
FHAE R .

130 + y3=—0.7153(37)x+157.35(31)
120
110 |
100
g 90
% 80 1
70 [ 1,=—0.5248(59)x+126.13(50)
6ot \\
50+
a0l y1=—0.3295(65)x+79.72(55)

40 50 60 70 80 90 100 110 120
R/ C
5 R A B v BELBELAH 1) 52 )
BT DL B SCU IR G K o B 58 T S 25 1R
S R A0 A AT 28 A A e BEL T R 7R 4 L 2 o
P TR L AR I LS TR I T B LR B BIR 2
Pr B TR B KB B I TR 4R e O I JE B 9 i

N



7

Y5 T Vol.35 No.3 2025

SFSRT B ER B A (H B0 K B BT T A
R L T R] — < 2 ¥ i P 5 9 4 L 139 i BEL
R T H A B, e SC B OOCR . X A i
7 S 10 S AR R 22 A 45 F 0 < T AR L LA 2
FA) B T A8 L 2 45 B DL A O R B R
TR HL BH SN 25 R a1 6 FT /s, IESE T I R4
WL P8y BEL Lz oA ) 45— 1< 38 19 B 2 LB TR
2 HLBH 9 52 50 Ko U 28 5 B KW B AR AR
G- e < 3 5 v BEL(EL G 2R AN Rk P05 10 5
(R*)ik#] 0.999 DL I,

25| [~
70 L | BEIREHH.

60 L 1:=6.063(54)x+16.60(32)

H1H/kQ
&

1,=5.794(67)x—1.73(35)

6 8 10
K fE/em
6 MR 2504 22 i A0 O TR 6 ri BHL 5 £ A Bt L B

2 4

3.2 Rz Rz EE BH A &0

PRIT S N AR X A AR i By s e, B 2
PHAR AT 428 25 R A0 52 B g P e AT 2 i F B 7 AR O
K g o Sk I 4 BT TR BHLAE B A R R Rt
PrEh ) A, W 7 R, B R BE
LR AR B9 A A e BE Y il G R, L REL(E
FPERE R LB Y AL AR T, 400 1
SIS ) AR 3R i Ry A S5 U BH b 4k S 2oA
S5 R BE A B AR L LR L A B R BE R R B HE AR
w {JEAHLRH : 195.2
) © WG HIB - 146.1
P1=-2.32(35)x+219.1(1.9) | a ¥JH&HAFH : 113.5

v

200 r

180 | $,=—3.62(64)x+179.6(3.5)
160l R?=0.9108

1=-1.9928)x+132.1(1.5)

240

L BH/KQ

1401 R*=0.9417
ot =&
100
80 34=—1.98(24)x+107.0(1.3)
60 R?=0.9570

2 3 4 5 6 7 8
4%/em

7l R AR A B H B B e

JER AL | A7 55 5 L 4 4 L 1 AL S O R L A B
TR =2 8] A 25 2 TR AR D /) o DT i, BEL 3R 34 K, i B
(ESE R H BGRB8 A 68 107 A H EL IO 722 288
X BEL{EL A 15 R AT TR (5 2 AR R A2 DL 3 o S
6 L0 3] ) ke W ) A O R BEL R A, A — A

FLARPL 22 A7 A0 5 HL BHL A% 48, ) i BHAE
BEHL Ty AR AL AR AN A 8 iR, SEE EcHE R
A 5 FL BE A BEL(EL -5 07 g =2 18] 52 B M T AH S A9 2k
KA AL T B W 50 HEA A X S e T AR
S AR R AR . XA R A
LRMEA BB EILE . LR, B
WG B AR 19 MR AR I, 5 25 il 52 56 19 0 B —
BE AT DLW A ACAS AT I 78 280 B AR T (] B o
IRAFTE LR o (9722 1k, B BEL A0V

.
= R {E
g 4t
=
S|
=
o=
 ,|
1=0.2309(53)x—0.139(66)
0

4 8 12 16 20

1IN
08 750 A A B AR Ak (B R BR T 2N
BB ot o DRI SRy A0 e A R 70 43 A R L T T Bk 4% 3, T R
ZEHRTO

3.3 WEHFESAMAERE

5 R S B 22 2R A ] B SO B Y A SR
L o A P00 e EL L o 7 2 L 2 3 B3 SR T 5
IR AR IR RSk B, S THE p 2 ih 53k
FAMEZERSCRWME 9 Fros, Rl —1 48
AT AR AU i 2 ek ST A5 L 4% Y R AU
IO T 24 AR 25 A 268 XoF D) 352 /0N 5 [ I 25 iy 4 56
T AR AR AR 2 0 i SR B AR BE(E Y 2 AL S
Mo ST R A R AT L 2 A%, I VR A
507 20 Ao AL S AR AR S RSk R T
FCWE S o T4 A2 B T R I 25 gt D A8 X A 2R e B
SR SR AE R T OV S B T A R v BE Y
i B

FT AR A0 B AR E R A9 B ] A S R



WS T Vol.35 No.3 2025

= LG 2 O R HLULE 4
o LR 25 o LR B

,=—0.000668(24)x+1.5832(15)
R?=0.988

1.56
>
£ 154
£
= 152
s [ 3,=—0.001040(45)x+1.5822(18)
1507 R*=0.977 }
148} |
S 20 20 60 80
/)
B9 T8/ RIS A A il &

BEL RS Z 0 i LRl vk BE 48 A - (D B FE A 907 (I 245
il 0°~907); (2) RAFHE R 0. 67+/—0. 02mV/deg;
) A HER N 2. 3% (4) AE & o 4 7R
7. 1% (5)EEFE N 5.02% ., X FEAY I e Al
SEVETERE O 4 LS AR IE I A8 8 T W F 48 00
S & 45 i Bkl DT AT R ] an RO
551 B s 7 R B 0 A AR RE R A | rp XU R
i A 4 B S B SR AE S A .

AFIEHI BT EAE AR b2 i 1 A 58 B R
IR L 0 A X e L 4 T 3 O U O
P22 W LI IR AR IR 5 B B0 35 0 L L ) 496 9
JH 8 8808 A 88 R B OT AR Rl T — A AT 2 AL U
e ST TR RS AR

5 A TR P 48 14 AT 25 S A SRR A A L, AR
BT A2 A S L PHL AR AR R A A, — &
S B W R A B ANl 20 J0s AR L
A BT 5 RO B0 RT 6 By 5 ol L BEL ) £ () Ik i i
A7 R S8 A SR B RO RO I . A 8B  ARIK SR
FEMF H 4 R0 19 25 0 5l 35 1 0 B B8 A B 3 3
2 F AL IE G RBUBE N T . 3 T i 3 i DA i
TP S0 A R o W B A S i A e BR A
T3 B A G 52 36 280 bl e = WR ) B0 A% -
0 SR e AR L TR R L B R KR[]8
G (BRI BB Bl 2R B G e L ) RL A O
207 BB R 2 AR HL L HE L B AR B A T T A B
PR HcRE . M TAERA S0 H o ) 2 o PR AR M
BREAE) . A PR S T B A 3R A
A 2 R, S 0 7 A ) A SRR L A

T MRS bR T B N | 9 Xk 45 AR 4 N G
SCHTEK,

& % X #

[1] FLOYD T L, BUCHLA D. Electronics fundamentals: cir-
cuits, devices &. applications[ M]. Hoboken, NJ: Prentice
Hall Press, 2009.

[2] De PASQUALE G. RUGGERI V. Sensing strategies in
wearable bio-mechanical systems for medicine and sport: a
review[ J]. Journal of Micromechanics and Microengineer-
ing, 2019, 29(10): 103001.

[3] HOMAYOUNFAR S Z, ANDREW T L. Wearable Sensors
for Monitoring Human Motion: A Review on Mechanisms,
Materials, and Challenges[J]. SLAS Technology, 2020,
25(1):9-24.

[4] GAO W, OTA H, KIRIYA D, et al. Flexible Electronics
toward Wearable Sensing[J]. Accounts of Chemical Re-
search, 2019, 52(3):523-533.

[5] WALMSLEY C P, WILLIAMS S A, GRISBROOK T, et al.
Measurement of Upper Limb Range of Motion Using Wear-
able Sensors: A Systematic Review[ ]J]. Sports Medicine-
Open, 2018, 4(1):53.

[6] XUEY, JUZ, XIANG K, et al.

A review[ ] ]. IEEE Transacti-

Multimodal human hand
motion sensing and analysis
ons on Cognitive and Developmental Systems, 2018, 11(2):
162-175.

[7] WANG L. FU X, HE J, et al.
Fiber and Textile Electronics [ J]. Advanced Materials,
2020, 32(5):1901971.

[8] ZHENG Q. LEE J-H, SHEN X, et al.

Application Challenges in

Graphene-based
wearable piezoresistive physical sensors[ ]J]. Materials To-
day, 2020, 36:158-179.

[9] GAO Q. ZHANG J. XIE Z, et al. Highly stretchable sen-
sors for wearable biomedical applications[ J]. Journal of Ma-
terials Science, 2018, 54(7):5187-5223.

[10] LIJ, FANG L, SUN B, et al. Review—Recent Progress
in Flexible and Stretchable Piezoresistive Sensors and Their
Applications[ J]. Journal of The Electrochemical Society.,
2020, 167(3):7561

[11] WU W. Stretchable electronics: functional materials, fab-
rication strategies and applications[ ] ]. Science and Tech-
nology of Advanced Materials, 2019, 20(1) .187-224.

[12] GE G, HUANG W, SHAO ], et al. Recent progress of

{lexible and wearable strain sensors for human-motion mo-

nitoring[ ] ]. Journal of Semiconductors, 2018, 39 (1):

011012.

[13] MAY, ZHANG Y, CAI S, et al.

Flexible Hybrid Elec-
tronics for Digital Healthcare []J]. Advanced Materials,
2019:1902062.

[147 LOU Z, WANG L, JIANG K., et al. Reviews of wearable

N



7

[15]

[16]

[17]

[18]

Y5 T Vol.35 No.3 2025

healthcare systems: Materials, devices and system integra-
tion[J]. Materials Science & Engineering R, 2020, 140
100523.

LIN C W, ZHAO Z, KIM J. et al. Pencil drawn strain
gauges and chemiresistors on paper[ ] ]. Scientific reports.
2014, 4(1). 3812.

DINH T, PHAN H P, DAO D V, et al. Graphite on pa-
per as material for sensitive thermoresistive sensors[]].
Journal of Materials Chemistry C, 2015, 3(34): 8776~
8779.

GAO L, ZHU C, LI L, et al. All Paper-Based Flexible
and Wearable Piezoresistive Pressure Sensor[ J]. ACS Ap-
plied Materials & Interfaces, 2019, 11(28): 25034-25042.
LAI Q T, LIANG H Q, TANG X G, et al. Printing pa-
per-derived ultralight and highly sensitive E-skin for health
monitoring and information encryption[ J]. Journal of Al-

loys and Compounds, 2024, 976: 173411.

[19]

[20]

[21]

TESBL, FEE, 9. By iy m P R AT
e oo TR SR ()] M SE R, 2022, 42(8): 28~
32,47.

WANG J, ZHOU H, WANG Y. Research on the proper-
ties of pencil trace—A simple flexible electronic component
[J]. Physics Experimentation, 2022, 42(8); 28-32, 47.
(in Chinese)

JIC, ZHANG Q. LI Q. et al. A Graphical Pressure Sen-
sor Array with Multilayered Structure Based on Graphene
and Paper Substrate[]J]. Macromolecular Materials and
Engineering, 2022, 307(2): 2100643.

DONG Y., HU Y, ZHAO Y, et al. Graphene-Impregnated
Paper-Based Electronic Skins for Robotic Intelligence and

Wireless Health Monitoring[ J]. ACS Applied Electronic
Materials, 2024, 6(2): 998-1006.

CR3ESE 251 B0

[4]

[5]

[6]

LI D D, WANG C, YAO Y, et al. Simulation and experi-
mental validation of Michelson interference based on Matlab
[JJ. Research and Exploration in Laboratory, 2022, 41(10):
128-131. (in Chinese)

T, FBERE, fal2Ef. . B TR SR N R H R 09 3 58
IR TR ] RAE YRS, 2022, 35(6): 156-160.
XING Y, HE X X, HE X M, et al. Application-oriented
Michelson interference simulation for new engineering edu-
cation [J]. Physical Experiment of College, 2022, 35(6):
156-160. (in Chinese)

T/ Tgor Pro R4 BESC S B4R b s b i i A LT . 250
FER¥, 2020, 23(2): 88-92,96.

JIA X W. Application of Igor Pro in physical experiments
data processing[ ] ]. Laboratory Science, 2020, 23(2): 88-
92, 96. (in Chinese)

BELAE. St M. db st . #2207 At . 2004 : 130-136.
ZHAO K H. Optics{ M]. Beijing: Higher Education Press,

(7]

(8]

9]

2004 130-136. (in Chinese)

KRN, Trif ., WEAKAE, R 5K T AT AMER S
TWALL]. WS T, 200602): 29-32.

DENG X Y. QIAO J, PAN Y H, et al. Analysis and simu-
lation of effect on interference pattern of monochromatic
light on Michelson Interferometer without compensator[]].
Physics and Engineering, 2006(2): 29-32. (in Chinese)
RARE W SR T W AT AME R A GG FLE 4T L].
KPS, 200002) ; 14-17.

WU B K. The theoretical analysis of compensating slanting
incidence-light in michelson interferometer [ J]. Physical
Experiment of College, 2000(2): 14-17. (in Chinese)
Ry, £ R WA AMEAR 193 58 IR T AT T A B
JARLTD. JeoAk, 1995, (2):

SONG K W, WANG H D. Fringe pattern of Maclson inter-
ferometer without compensator [ J]. Optical Technique,

1995(2) : (in Chinese)





