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Design of the Moving Mirror Scanning System for a FT-IR Spectrometer

LI Sheng, ZHANG Yu-jun, GAO Min-guang, XU Liang, TONG Jing-jing, JIN Ling
(Key Lab of Environment Optics & Technology, Anhui Institute of Optics and Fine Mechanics,
Chinese Academy of Science, Hefei 230031, China)

Abstract: The feedback control system and model of moving mirror scanning system to a tilt compensated
rotated Michelson interferometer for Fourier transform infrared (FT-IR) spectrometer are given, with a
rotary voice coil motor driver. This system’s performance is analyzed and a PID controller is added to the
control system to improve the static and dynamic performance. The experiments have shown that the
relative frequency error is 0.67% at wavenumber of 8000 cm . This system has shown a good stability and
reliability in practical application, and can be well used in the FT-IR spectrometer for atmosphere
monitoring.

Key words: Fourier transform infrared, spectrometer, moving mirror, scanning system, feedback control,

PID

Ell

i

bIC B U e 28 5. &5 0 N VB i ( VA L o R4 I
(FT-IR) HARTE KRB G2 T )z Rk
J#, R T ARG AR LN, g st
PP LA L Wil , DA 22 20 43 (1 ) I M, PRIt
WA KRB — A EEFEP, FR, K
AMEIRY FH B4, FT-IR Sai et 782k, i
SRR FECE A MLECE S, BEREREA R
fEAEE. PraEth bl R E TR, (HRE KIS N FTIR
Sy BT FEEm ) S i = A, R 2 B
TRAFEE I M FE K FT-IR D635

FT-IR JGHHX X O fB 4 Michelson 54,
I -85 SRR T 15 AN B B R e B R) AR Gz 3 i

Ui BEA: 2011-09-09 ; &ITHHEA: 2011-12-20.

ERDEREZE, BB RGOS — A F A B
oY, shBLIEE B g TR ER R, 2
CAEVATR SV IESE A PL S ER7 T S U E b
TR LB R R R, EER AR
BB R LK 200 5l , P s) B R I
OEE A, BECERN], BB R ZEAE 2%
LA, Sl G B sl o6 1 o R R S m] L2 i AN
WP Bl RGBT 5 T U s g L K5y
AR, BRIEARTGR, TSI A
EZLE 2 SIA S DO DM T N W 4 e S N A AT
SRR P R AT T £ TR R AT AT
B, AR R AR bR R BT H A BN 42 R 4
RS OGRS

ASSCRER;— PR A AR B B, M ek

EERN: 20k, U5, 1981 4F 10 A, hEEREB < BOCHRE BN 7T LA, W57 1 o AL AR LD, FRED6Y:, iRk,
£E&WH: HEARFEIEEDH (40905011 ; EHZEK “863” wRIIH (2007AA061504) ; “ZHIAFHLUHRIBHLBOIH (09010301016) .

48



H34% F 1 Vol.34 No.l
20124E 1 A A JpRs, A AR AL AR SN BT R SR Jan. 2012

A R MU E A KB 0, wih i — &R R A 3)
BRI ARG . A T HEE RGN br ik ) 2
K, BN TEEIRERECEE, 2T R4
PERESEL, (EUbAERE b, K PID #8881 R sl
Wik, 8T RENRSTERMBIATERE. S22
LKW, HEHIRENTEREa bR R 2] T2k, AN ik
FEh R R apAsoe th AT 52, WE T FT-IR )6
WA PEREE K

1 RIBSEK

FT-IR JGiAX RSt E 2 Michelson T4, 41
AR BB R G MRS . B RAE
P Rg A . Hdr, ST Bl Michelson
TSI, AW E 1 Pios. alH,

AR v, R, BRI 1(9, ), AR
Z ey AETRDN A AR ACHIN B (158 SN -

I'(8)=0.51(%,)(1+ cos2nv,5) (1)
Kb SRz, 18 L, ZERAERH AT,
FEMN 5 BT SR I 1E R ECH (3, ) 1545

1(8)=0.5H (v,)1(¥,)cos2nv,6 = B(V,)cos2nv,5 (2)
HESDCIE T E AT d i N A ks
1(5)= [ B(¥)cos 2mv6d5 3)
DGR 5 AT T I R ST AR A )
B(5)= [ 1(6)cos2mv6ds )
EIRU(3), () RIS AR e 't 3 A3 R B A

ﬁj\o

Fixed mirror

/ Moving
P mirror

IR /
source —# y <ﬁi#>

Y direction

/
Beamsplitter

Detector
Bl ki AL
Fig.1 Michelson interferometer
WA T A A i), shisriash B3 24
BEAANEHA, BLiashBAZREFAE A

BRI RE, ST I R ERRG O 57, ANBERE
R, XU R G T RGOSR & $23)
G BT T LU Iz Bl R P S S B8 2 1] R AR X iz
BAA, AR TIZ ), R xR
AU, Y ANE T LUAE Y ER G BE S AR S B
B4R ZE A BE Y

BT BRI, TWACRGERA T BRI 2 S)
&M, JLA PSP SO B I e 67 6 _LIF
BEC s, i T R I E 0 R K AN [
M= AEeREZE . Wl 2 fros, $93° 1 G SelRF 50,
RS ACGER T, DU EERE D) o AR IKE R
Pt s Pl B, 30 PR P T R TG AT B A 1
SEMS, WL Ee A Dy, AR AR HES)
FHF G el 50

X[ X X A e e
Y i) N i)
>< ><>< l e o | o
>< ><>< e o | o
NEE
u(t)

2 e CE LB

Fig.2 Rotating voice coil motor and the platform
2 PARAZGHEFRE

N T RN A BE T RGITERE, A2
REUMEECARRY, th TRar- 6. R AR
FRENRAE BRI T AX S BE v, ARy AR )
WAL . 0 E E Wi I s By B, BBl LR Ay
R, LRPEIMHIBOY L, Pl A R i(r), Sl L
N u(r), S NRLIE R gu(r), PIA L S ) PR ST
5 R s

: di(t) dey (1)
u(t)_Rl(t)+LT+T 5)

49



F34k FH1M
20121 H

a0 A B R
Infrared Technology

Vol.34
Jan.

No.1
2012

WKy b, LLRIECY N, AR TR

/N
f(t)=2NBbi(t) (6)
ST IR
£(0)r :Jd“;f‘) +m(t) ™

s RO BB v, AR BERE DIHER m(t),
H BN SRR J, RIS A o(f).
H1 -2k Bl A7 T8 B RESA IX IR, F3 12 3 ) iR
BRI H FEAUAIG, DALkt e 5 el A 308 2 1) AR A AR
(P A HL B3 d(£)/de 1] 2005 o 44 EIR I A U
A s S ik
U(s)=RI(s)+LsI(s) ®)
F(s)=2NBbI(s) ©)
F(s)r=Js{Xs)+M(s) (10)
HTFE8) (9)« (10), A ey v s ) 31
By o, WIS EFAFE R G B A BN A ] 3 s

PESEIFAR AN, HAREH AT LUEAE RGP 8h
2NBbra

N, LRGSR ZRS . &k = 7
ky=R/L, W13 RS TF AL bR 2L
GO(S):Q(S)_ 2NBbra K (11

U(s) LIS’ +RJs s + ks
3 RIGEEFIRFIT

TETFR RGE 5| N R 5, TE R, R Tt
BEHRIRGE, X 3B I B % 6 R Ge 0 5 A S Hk ATl
B, 8% N=150, L=0.002H, »=0.02m, R=21Q,
r=0.08m, a=10, J=0.006kg-m?®, KMEZI K ik
2 (NdFeB), HETESRSE R N35, PiHEk [a] [a] 55 A
S5mm, KM 2 mm 7ML R 0.5 T, THEAH
k1=200000, kr=10500, 72215t 58 G 1) AL 15 R
N

2x10°
s> +10500s +2x10°
%A R G R Y. th e an 1] 4 P

yw

G(s) =

(12)

U(s) 1
1 R+Ls

I(s)

2NBb

F(s) Q(s)
»

1
» =
Js

3 P I R GHE

Fig.3 Block diagram of the control system of scan velocity
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