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Abstract: In the field of radiation temperature measurement, blackbody furnaces are usually used for cali-
bration. In order to deal with the problems of high cost and harsh measurement conditions of blackbody
furnace, a method is proposed to make the spectral curve of tungsten halide light closer to the ideal black-
body, that is, by measuring the spectral curve value of tungsten halide light at a series of controlled cur-
rent, comparing with the blackbody curve with the highest normalization fitting degree, measuring the gen-
eral compensation coefficient, and compensating the radiation emission curve of tungsten halide lamp. The
blackbody furnace is replaced in a high precision range. By using a cross-correlation algorithm, the fitting
degree of the radiation curve and spectral compensated curve of the tungsten halide lamp at different tem-

peratures is analyzed. The experimental results show that a tungsten halogen lamp can be used to calibrate
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blackbody in the temperature range of 2 200~3 000 K and in the band of 700~1 700 nm, and the fitting
degree can reach 0. 999 9. The problem of calibration of the blackbody furnace is solved and the operabil-

ity is improved. the experimental steps are simplified and the application prospect is broad.

Key words: blackbody furnace; calibration; spectral measurement; halogen tungsten lamp; cross correla-

tion algorithm
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Tab.1 Current-temperature characteristics of tungsten halide lamp

KT HL I/ A HiR/K
3.00 2100
3.41 2 250
3.50 2 584
4.00 2720
4.40 2 800
4.50 2 850
5.00 3000
5.50 3058
5.78 3100
1.0
0.8}
i‘ﬁ 0.6
=
04}
0~2 1 1 L 1 1
300 1 000 1 200 1400 1 600

K /mm

B4 WMERHE
Fig.4 Compensation coefficient diagram
M,
K’
s MO 700~1 700 nm, (<98 5T 5 5E 75
LI (9 S T 2T — A8 M, R %R T
AMEJE RV s KOAAME R B

2 SEiEAMEILIE
2.1 HiEWERS

RESATSETE RS B RGN 5 P, E 2
BTG JGL | HFIR L )T
ST

MM = (5

B ATOLIR

B 5 mEBIAtENERSE

Fig. 5 Tungsten halide light spectrum collection system diagram

e S BT AL i 5 & YOKOGAWA 24wl i1
AQ6370D, HERFE A 600~1 700 nm, KA HE
3=0.01 nm, P AT BER N 0. 02 nm, TN
HE0.4dB, UIREPERE N +0.05dB, & —K&



168 il

(EVE 5 S NI S 4

2025 457 2 )

P B RN = R B 0GR, 18 H TR B 2 A5
2F, JETERF RS R RO AN 1 I YR Y A
FRRETEHY 30108, fi LR 0~30 V, HitiH
ok 0~10 A, F S B 10 pA, Srik MR H
<0.5mV/ms. LT IHE R R 24 V, BiE
DR 150 W 38 EER R £F 8 B4R 400 pm Y
SO LI ZBOEER , KB 50 em, ZOGEF7ERT
U B LT AN i B FEAR I, 7T DL 200

2.2 SRIGRME

2.2.1 SHRE
MR s B XTI AR R TR
gl 6 s .

Bl6 miBkItiEkER
Fig. 6 Tungsten halide light spectrum device

T Ao 9 P R A U Y i S KT R,
BKT B R SSHOEHEAOGER 135 10, M 235 11 3 ADG1E
A5 21 i AT GG A 5 LR R R, RS L
% Matlab #4245 AL BRSO AT o

SEBRIN I, b KT L /N T 3,30 A
BF o R 1 15 B Bh AR R, AR RS . S
MK T 6 ARFAT 2245 5 1 . IR tL, i B il L
Ui TE 3.30~6 A Z 8], BHHLISF) 2 4 8 1T
5%

2.2.2 SLERAbEE

X UAT A 381 1 ST S At A T A 4R

1D % BSEI p 5 AT ' 3% e M il 26 700~
1 700 nm #R43 F TJ5 2t 33 a M R 5L

2) MRPER 1 s ESAT FL U - R L A5 3 1
KT A 5 S B, R AR RO TR T B AR TE 700~
1 700 nm % B 9 1G£8

3) £ 700~1 700 nm P B, 5 S S 1 Ak

i 28 9 — A A 5 )3 1Y) SO ih 42 03— T B A
L, M @OE 2] 4R MERBK.

4) AR, EELE D~3), BEIARE IR
J T RAME R B, O (A5 20 AME R B K.

5) B Mz 2B KRR E HL T X 4 i
g b AT AR, BRI X (5D 15 B A2 1Y O
HHES 3

6) FIFH =L (3) K IR R H, X3 1 5
HLUE T, i AR A 1% ih 4 2 5ol 1A 7 T
T, MG ZR B R S5 K 1 SR A4 il 2 B Xof 17 46 L
AR, AT B RMEERT i RE AHAR OC R B
Wt 52 1R EEENT DL AR S R T, R
UE B AMERCR B R 4T

2.3 MEEREMESHT

7E3.0~5.5 A Y PN AERR 0. 5 A Ht—2H =l
B T AN BB K5, IR B M R R K,
M R B £ R 7 BTR o

1.0

—3A
—35A
—4A

—45A
—5A

—5.5A
e— i

800 1 000 1 QiOO 1 4;00 1 6IOO
Pk /nm
E7 SFEBRTHIMEREMEREFHERSE

Fig.7 The compensation coefficient curve and its average value

0.2

curve of each group of current currents

H R 7 SR B0 25 A4l B O 1SR 8 K
A MR, B KA R

FIH Matlab B4 A5 550 8 EA T3, 24 k0 8547
B 4> 9 M 3.41. 4.00, 4.40. 4.50. 5.00,
5.50 ABF, pKIESAT U0 — kot Rl i £k . kM
Je B — AL GIE R i 2R | [RIE R AR E — 1k
TEREEM AR 8 s .

HE 8 EZWRF , WL EEA —5, kAT 58
MG IEAE 1 000 nm PAFT¥E 83K, 1000 nm PAJE
WK T V- o *MEh 2k 15 1) R SR AR S e 2
AW E, AMERCR B, Bl < B kT 95 i H 3 1
K, FMERCR SR R AT



G 170 1D

DK SR O R P B HAMEE 12 (MU A 169

1.0
0.8
i
E
=
R (0.6
F@
T
= 04
XA O
— BROLHE
— *hEIE
0.2 : h i A "
800 1 000 1200 1 400 1 600
P /nm
(a) 341 A
i
E
A
jl]‘ﬁ'_‘
F@
T
o
— RO
— kMR
0.2 : " " " ]
800 1 000 1 200 1400 1 600
WA /mm
(¢) 4.40 A
#
j‘ﬁ_q’
A
jl]‘ﬁ'_‘
H
T
o
— RO
— M
0.2 5 ; i i
800 1 000 1200 1 400 1 600
A /m
() 5.00 A

1.0

0.8
=
E
=
= 0.6
F@
T
& pak
— WL
S— =) e
0‘2 1 1 1 1 1
800 1 000 1200 1 400 1 600
Wk /nm
(h) 4.00 A
1.0

0.8
i
jl]i_R‘
2
";LE 0.6 F
T
D o4t
— MO
ANEDIN
0.2 1 1 " 1 1
800 1 000 1200 1400 1 600
W /mm
(d) 450 A
1.0

0.8

0.6

I — e

— Mok

_H‘@J'Lla
0.2 . ; .
800 1 000 1200 1400 1 600
P /nm
(1) 5.50 A

B 8 ZARR TRMLE, BEBENIESIMEENIE i KITLLE

Fig. 8 Comparison of measured spectrum, ideal blackbody and compensated spectral curve under multiple currents

2.4 WMREREESW

HRAE = (D FNEC (3D TH5375 245 il v i 430 hy
3.41,4.00, 4.40, 4.50, 5.00, 5.50 A F A%
M KT IR, KT SR S AR R
LA BE 1, #MEOG 3 5 AR R R i L&
2, Wk 2.

HY 2 1 00 %2 2] pi 485 KT 45 i U A 3. 41~
4.00 A Z [ FE B FEROR, 4.00 A USRS K

Woy . e — 4R N E TR, A s
b A R4 B 1 L AR T A A
LA 2 28 500 S R RS A T R T, HARJE
ZEMIABAMART TR T2 15 KZ N . AR H
AR, RS P LR R AR TS 2k S

FAE B PR A 2 HUL 5 R A A T AN R A AR
TH, AR 50,999 9, XOGIGUEAT T B A9 £h

23.‘ ’ Hﬁi%ﬁ%‘o



170 il

(EVE 5 S NI S 4

2025 457 2 )

F2 HBMEFERERR TSEERGAHNUSER
TR XL &
Tab. 2 The fitting degree and corresponding temperature com-
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