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Investigations on the calibration method of grating response

in the application of echelle

ZHU Cun-guang'”, QI Hong-xing’ ,ZHANG Jun'? ,SHU Rong’
(1. School of Optoelectronic Information University of Yantai, Yantai 264005 , China;
2. Shanghai Institute of Technical Physics,Chinese Academy of Science,Shanghai 200083, China)

Abstract : The working principle and imaging identity of the echelle spectrograph was interpreted. The reason for the

existing of the special grating response in the echelle spectrograph and the effect on the work of quantitative detection.

In this basis,a calibration method for the grating response based on the standard lamp was presented. It can give the

real distributed relationship of the spectra-line intensity in different wavelength with calibration and offer the realistic

basis for spectrum quantitative analysis.
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Fig. 1 schematic diagram of the echelle spectrograph

3 B S S TS B AR A

ANTE FAE GG TE A AR, B A6 et
TSGR S B )7 AR B MBS, AT 2 A
— b SRR T — AN, AR AT I SS

309. 28735
500

5
S
8 308.21716
>

0 m

T
310
wavelength/nm

pixel number

1000
335. 65nm
/
800} /
7
’/
60order
600
e 650rder
400
309. 287350 ————— 308. 21716nm
289;1111'/—32877(7)01”‘1er
200 — . Tnm
75order o bright spots
0 1 A 1 1 1 A
0 200 400 600 800 1000

T AR B BE , [0 56 ) S R T 433 5 A 3 ARUAH
7] 8 — A B G PE5, Un ] 2 B, e i
K ARV A 5 i B B 5 Ak A O — A~ 2 B BE Y
ik

pixel number

B2 B i SRR Ja e A

Fig.2 imaging principle diagram of the echelle spectrograph
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Fig.3 the obtained spectrum of the daylight lamp based on the echelle spectrograph
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Fig.4 the standard spectrum of the standard lamp
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Fig.5 obtain spectrum and actual spectrum of the standard lamp
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Fig.6 the S/N of the obtain spectrum based on the echelle spectrograph
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Fig.7 obtain spectrum of noise elimination



%6 5 40 4b No.10 2009

ARAFIERE BB B I i B HE 7 I W5 1099

5.3 AR B AR R HH R AL

AT LAE (1) A B — B A B el
07 RS THE 2R

X=1/1, (1)
Fo X e B HE R B T ARG PR
PAAETEL AR 5 1, 283 25 BRIGA Ja 1y S0
T R E R AT 2R R

AL 45 H AR HE 2 K, X 53 S 3R B —

HRRERT JEUA R 5 2EAT BOHE CRE IRAG 155 5 BRI S
Ja il B B RIS S R AL 5 S 5 5
EIRTT IR AREU A AR e A v AR A SR
FURSHELE) , anl&l 8 B R 7 ik A HERCR ] 8 ()
5 BT B 22 2 R AL PR A M HERICR 15T 8 (b) itk
FIRTEE, AT RIE A 8 (a) FIARMETE LR 4 KA —
BOMERPEZ S TR LRI 8 (b) BRAICR, B T
BOAEHETT 1 R HERA 1

10014
701
60 80
50
_Z 104 : 60
o o
S 301 g
— > 401
204
104 204
04
4 0-
-10 T T T T T T T T 1 T T T T T T T T 1
200 300 400 500 600 700 800 900 1000 200 300 400 500 600 700 800 900 1000

wavelength/nm

(a) M SO 15 MRS

wavelength/nm

(b) R EIERMERCR

K8 JEURTE S TE AR T AT & X L

Fig. 8 the contrast spectrum of the original signal with different calibration
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