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Information reading of Ubbelohde interferometry
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Abstract; For the shortcomings of the interference fringe difficult to read and adjust in an Ubbelohde interfer-
ometer, a He-Ne laser was used in the Ubbelohde interferometer as the source to offer interference fringe sig-
nals with high quality. Then, the fringe signals were transform into electron signals to implement the micro-
displacement measurement precisely. A detection circuit was designed and the square wave signal was extrac-
ted by using a dual-threshold shaping circuit, which solveed the error processing problem when signals jittered
near the set comparison value. A discerning direction and subdividing circuit was designed and the orthogonal
electron signals were extracted to achieve the discerning direction of interference fringe movement and the sub-
division of interference signals. On the schemes above, a laser interference detection device was designed and
built. The device was calibrated by two standard gauge blocks with a difference value of 5 pm. Under four

subdividing circuits, the resolution of the detecting device is 79 nm. Therefore, the Ubbelohde interferometer
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achieveds automatic reading and improves its measurement precision.

Key words: Ubbelohde interferometer;laser interference ;signal processing; dual-threshold shaping;discerning

direction and subdividing

1 31 =

ek B RS A AR G AE LA R L TR
TC s CTWUAE P AR SR AR A v L R Y
BER, L R AU i K B AR AN W i 2D 1 ) 2
HZE . BEERFABOR B AW 3 AL Tl
JEHE ARG BN THR AR EAR L
RGPS R RN B B AT 4 1 R B
R YR AN SR I 6 73 B AROK 2 1 T3
DI S o L S O [ 3 R A U s - B |
1 ~100 mm, FEZ K2 BLEY B, B 52 I A
JED AR R 2 H R 28U RE W 2 =k
JE RGN SR 0 5 0 R 5/ 0, i [ i A 1 A
5 IR 2 90 R SR SR O TSGR 7%
IS TR IO G ASGHA TR | 38 ] LLKE
HaH B HWIR B0 IWIME T8 —FHIT
TP AR 2 g oK RUBE & i I, B 40
FEME L

AR SO 5 GO G IR AT T ek, IF Rk H
THENLH S8 S B AL SR k4 & T B I T
WA RS B2 AN & = AR, 97K T S IR T
AL FHYE I AR SO TAERTAR G FOGE T
SO EAT R SR

2 BOLEATERFHM

LIS, ARG, T AR
WROE T WA AR B, AN R A2 5 [
AU EDEIRAZHOE , THRARAR T/ FDEEIE,
FHER T ARLSONR O, TR B R E—
PR TCRI L Z 80, M AN A 1 o, 7
R A A AL, ISk Bl SO SR [ % 8l 7 AR
iU RS AR N ha 27) I VR A2 A a1/ 81 e
KA/2 B, 9 4 QUM 7 22— A J 300 % T 5 2
e, TR AR N S8 A LA

=S¥

N
szx\. (1)

(1) R A REIC & T A 8UE A 0 A 1]
KON, BRI B, FESEBR I L A
MR P O 2R B B R RS Bl R SC BT, S ep
i N HR XS 9 2 SOR% sl i 432, 5L T 3R
R 2

o3 —J7 T, BETS ML B 9 2R S04 E R T
JCUR AR TR

2
Lo\ =250, (2)

A A LT TPL B, Ad IR TR, Y
A< B A .
AZ
L = ir (3)
HH PTG B PR Bk Gy B AX BN A
KB LR,

=
By
i
N
=
4

16 e L1

Fabger 12345 $789101112

Bl S
Fig.1 Measurement principle of Ubbelohde interferom-

eter
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Fig.2 Measurement principle of laser interferometer
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Fig.3 Extraction to two orthogonal interference signals
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Fig.4 Interference signal after filtering
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(a) Schematic diagram of dual threshold circuit
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(b) Waveform diagram of shaping circuit
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Fig.5 Dual threshold circuit
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Fig.6 Two orthogonal interference signals after shaping

W5 ) B2 45 AR SR T o3 B 3R AR B ) H
B SEE T U ARBURE B Y nl RS HE R A, an il 7
i

U, X

| B 5|y,
v. ] fit | €
2 %l
; 5] r w2

- [ {1

P 7 s SRR B ) v

Fig.7 Differential-type of basic discerning circuit
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Fig.9 EDA simulation map of 4 subdivision and dis-

cerning circuit
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Fig. 10 Physical map of calibration experiment
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Tab.1 Calibration experimental data

W 1 2 3 4 5 6 7 8 9 10

# 15 14 16 17 18 17 15 16 15 18
WH 11 12 13 14 15 16 17 18 19 20
ZHEH 14 15 16 14 16 18 14 17 15 14
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LI SE BRI RS (5805 ) Ly, A

L, = A/2nsinB, (6)
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I ST F

L, = A/2 =0.316 pm. (7)
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Tab.2 Displacement data of

calibration experiment (pm)

fi%% 4.7 4.4 5.1 5.4 5.7 5.4 4.7 5.1 4.7 5.7
BAE 4.4 4.7 5.1 4.4 5.1 5.7 4.4 5.4 4.7 4.4

20 YhRE N B AL BIE D 4. 967 um,
R A B RIRZE N 0. 6 wm , BRE SE S %
BARLE IR SEBRARE DU AH I, 3 AG I 26 i ) T
SERTEE

R 4 G153 B ) L PR AT O R AR S
A1 A SRBOCY R, A 4 STk i, BRI
L VIR

6, = L4 = 0.079 pm = 79 nm. (8)
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