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Improving the efficiency of microwave photonics scanning

frequency measurement based on vernier effect

Yu Meng, Zhang Yong, Jin Chenfei, Liu Liping, Zhao Yuan
(Department of Physics, Harbin Institute of Technology, Harbin 150001, China)

Abstract: Stimulated Brillouin scattering is widely used in microwave photonics frequency measurement,
however systems based on stimulated Brillouin scattering have long scanning period and low response
speed. To improve the scan efficiency, an improved scheme using frequency combs pump and vernier
effect was studied. The improved system was analyzed and simulated, and the scanning number was
reduced to 7% of the original result under 100 MHz precision and 50 GHz bandwidth. Moreover, when
the precision and scanning number are fixed, the improved system has a greater bandwidth which
indicates that the property of the system is greatly enhanced.
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Fig.1 Scheme of frequency measurement system based on SBS
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Fig.2 Scheme of improved system based on vernier effect
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Fig.3 Principle of frequency measurement by vernier effect

JTAFE m W UERG A, EE A T AR RN,
B FH W & H A AN (6] 930 5% [ B8 1 4303 A 1 S 22 T
P, AT BRUUR M m (6 . SR RO AE 5 MR AR
T FSR, 1 FSR, M 5 /N 85 Bt | B

FSR, - FSR,
J<""AFSR 3)

F # ; AFSR=FSR,-FSR,, *IF &l 3 " iY 52 £k F B 2%

f=mFSR,+f,=(m+1)FSR,+f, f,>f,
A om B, AT LA B P R 4
TR — NS fom B RRA R .

]2_11
ARSR /<P

m=
R o

BV ) 2 R A 0 0 A A A e R L
Fe i 5 m A, FHACA L () BN AT SR A .

()

3 M RN E D

X A3 % ek il JE RGeS B AT 2 A,
WOt B sh SRR AR E SN R R M, h
AR @) f R 22 Af=Am-FSR+Af,, H It &
G50 B P T R m 0 B R 25 Am R B f YR
2% Af, .

B L IR E L S E B b AF, 7 A
TRV R B 2 | MR AN R M 2 v R Y
PE—2E R, N T O R X A AF R — A4S SR
fH 100MHz, BT R&%MF 565 R M6 A R —4
DFB #4645 , Pt % V5 ) 2t o (0 52 i m] DL BR 45
R A e M R B T I A TR R E L O
L 2 A B S AR M s RS S, axX BLEC FSR,
() M AAH S 5 GHz, £ R 4i 92 100 Gz W 23 20 1
B0, SR FH — %) I TR TP T AR AR 1 AN UE
FEK % 1 MHz DALY, HH T AF AT LLZRE 55 AN TE A5
B A L R b A E e DFB R Rk £ 1
BT FE B fitfops, A AR T RY 1R 25 0 AT LLAE
/N T Af, LA BT, LN R £ iRk E
BT AF, 50 H A R 2 04 52 e ] L Z20m | [ A k)
F AT,

T m B R 2R A NG T Am=2Af/
AFSR ., 4 Am #4856 /NTF 0.5, 38 3 PU 4+ A 7] L)
Wk m (R Am=0, HEWRE G m B 5 —A4 %%
S SBOTRE B f 5 S E A 2 FSR, 199 4L
ff, Wk EE/ 5GHz Wit iRz, HRELET
[

AFSR>4Af (6)

H1AmI<0.5, % 2 J5 8 Am=0, I i Al L3R 45 o

1117004-3



sk TR

% 11

www.irla.cn
xeh

% 45 &

By m fi ., 23 3(3) 2 3 (6) 70 o & 481 T AR 4
v MR GEIE H AR B 254

A 3 4 ) A LAY ) B 8 2 5 (o) 4 2 AL, AT LS
B om fH Y T 1R 22 AR, DY e ok I AR I AR 22
IR TR BN IR 22 A, 5 5 R GORS AR T

4 HREEBRSHESH

B 5 DT SO PR IR AR GEAE A IR
B b PR RE SR T o R R G TAEA SN £,
28 3 (2) AT R 2R G BT R B A OB

_JetJses
nm= Af (7

XFWtE N ARS, R48 X E FSR, . FSR, N
SERCFT AT R A O AR IR B R A A R
B

_ FSR,
=Nf ®)

APPSR, 5 fy B F 0] L A (3) ((6) Bk oK i
FIEAN .

_ (FSR,—4Af)-FSR,
TV )

— JBCRE B0 R AT RLIACK FSR=4AF, R itk A (8)

AT LA Hy .
ny=2 %f (10)
G2 (7) Qo) 5 R T RN R R AR
R B R G0 R OB RS BE Af B A
X, B4 g5 1T E AF S 100 MHz B B AT R &R 4

1200

1000f —mn,
800t
600} P

400r o

Scanning number

200 .~

R

%20 40 60 80 100

f,/GHz

€] 4 K5 i 100 MHz B i 451 3% W 8% 1 3

Fig.4 Comparison of scanning number under 100 MHz precision
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