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Abstract: Through the research and design of the detection system, optical system and vacuum
chamber of the vacuum ultraviolet spectral radiometer, a lightweight, miniaturized and highly sensi-
tive vacuum ultraviolet spectral radiometer was developed. The spectral range, central wavelength
and spectral radiance of the vacuum ultraviolet radiometer were tested. The test results showed that
the spectral range of the radiometer covered the vacuum ultraviolet band of 115 nm~200 nm, and the
maximum responsivity was around five working wavelengths of 121.2 nm, 135.6 nm, 160 nm, 180
nm and 200 nm, respectively. The vacuum ultraviolet spectral radiance of the radiometer in the full
band was measured by using a calibrated deuterium lamp at 0.006 4~3.923 9 pW/cm* nm-sr, and

the measurement accuracy could reach 0.01 pW / cm*-nm- Sr.
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Fig.1 Outline diagram of vacuum ultraviolet spectroradiome-

ter
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Fig.3 Performance test of vacuum ultraviolet filter

TESCF R G, P G880 RS R e
T MCP-PMT X6+ W R EROR 7 B 25 A B
HA RS RF, g5 R E 200 nm 3 £
PLTR, 2480 5 5 K F 50 nm, 115 nm~200 nm i Bf
T[] PR S SR Ak B AR AR S 5 i 502 R A
BREJRE FE R 60 nmo A8 AR H IR IR, KA AR IR AR
Oy 4 A A L ALO,, B 7 6 48 B Oy i — 2
MgF R4 )2 o il i X MgF A 37 )2 X6 45 85 I %
B sZ M HEAT T 5 BB B 5 R T MgF, SR ¥ i
52 3 i 120 nm BT S A 38 2 T R o s i
AR BE RS R AL, e &k B AL(60~100 nm)/
MgF,(20~25 nm) . T. 25 R AR ZE & J7 il 4%, 7
YL b 28— 2 2 60 nm A5 I R 40 2 R
G325 B 7 3, Se e A I L R 2% B — )2 MgF,, DAk
AR RBEAE N 1Ak B b e A s g . LR GS
PN A S bR b 28— 2 R 20 5 nm i
MgF, v 5, P # a9 50 31 250 CZE 8 — 2 R
294 20 nm Y MgF, v f5 , 45 i ¥ B = B 7E 20~
25 nm 7247 o MRHE G A A BE B[], GBI ) B
25 BAN IS A oy I S AR CAOTD) 1511 457 i
JEE R B 4 IR T ORI R R KT 54% .
100

— 15° N
— 45° NHH A

20 L 1 1 1 ]
120 140 160 180 200 220
/. / nm

B4 ASH 15 M 4570 S 5 o R
Fig.4 Reflectivity of the mirroratincidentangles of 15°and 45°

x©
(=

S E A )
3

N
S

A/ nm
PS5 MgF, OR 472 T8 5 X 68 558 2 565 58 5 ) 14 7 B T 2
Fig.5 Simulation curves of influence of MgF, protective lay-

er thickness on aluminum mirror reflectivity
1.2 BBERBETZIIEEEEE

X T M 55 B2 58 A0 O i RS B ARl R OR)
PMT #1 MPPC # 17 0t ML 8 W . H #f & 7
$13370-3050CN %I MPPC 3 i H] T %) o i3 7 A
W 0 0 4R &%, HLAE 78 S R T 1E AT AR TR i B 8K
B R RN PR T A

52 A0 H g, Bir T A i T B R A 54k
P35 348 4 E L 5 A U B R B 1 ' i e 0 L
A A X L 1 R G0 R B AR bR A BT 1 K 4
JIN A A B [ B A e T LA 4R A1 N F A G A 1 4 R ()
B, SEEL T AE 200 nm LA BB R T 0.02 % A9 T 5%
FLOHMAR VUV MCP-PMT 25K 6., H a5 4N
T8 G863 A G, 3 A B A 2R 10, H FL T O g
Ti] 2 T8 47 80, 4 RE K Tl & S I A 1 7 A= Ak
FL AN, 1] L2 v R G R O B R A B AR A 1]
P T VUV PMT #8301 56 3% v Bl A6 B A i)
FRCE N VUV PMT K45 R an & 10, ek
FH MgF, A, g o PR R 115 nm, 5 1% 45 19 6
T A O E, R T B R O A R A R RO R
SONCINED Wi i =N R v I A s o SR S
43, R FH AR S B OR HEAT B OB S B
e J2 i Cr/Cu/Ag. AL BF A 41 F 3% B MgF,/
Ni/Cs1, =250 R 3% S o 2 FIRob L . B
1207 AR X LS BRI 78 R IA BRI Y
JBLTURL B /0N | 45 K BRI R AE A SO A A
R E M RS B X BT R OB BB X (0.1~10 ke V)
Cs T W 7= il 5 R 56 2", %F 50 nm~80 nm
I JEE AT I3, B R A A Cs TR JEE 24 2 60 nm, Cs-T
FF e 35 JFS 7 2 #ELJ2 N R 24 8 5 nm , MgF,/Ni 1 i
RN 68% . e F & BT R E BT A5
ARG, ARGk RZE MCP B850,k 17 f
VUV MCP-PMT IE# TAE, X 43 F 2% 1] % 47 T



272 ot H

%

HL R B, S T8 AR R ) ) E R e K i
HRCE 3k /N 23 5 W s R B L P B £ o R A fH 1 AR
B T AE B R 25 A AN R 43 6 EE T BA AR 43 Fe el 3 18
M 53 e Bl e L e AR AR AR 15 A A A 19 ) TR
1:10: 1, FIHRFEEBEM T ZAN TR8% VUV
MCP-PMT , % VUV MCP-PMT 7 115 nm~
200 nm S5 Py 42 BE AR TR R B9 . B S AE
HAWEREZELET, S RENRK VOV
MCP-PMT {4 i H 3 an & 7, iz #5 4F 76 1 300V DL
HAT 1 nAZE AN 5 9K 5 [ f He W8 %% Bl 125
[ R et A (N S TN 2 =0 W R ) Ll N E A
i BB O R 0 A2 Ak, #R VOV MCP-PMT ) fi
FETAER T, anE 9, & IAE 1300 V BT & A 45 55,
X1 300 VBRI g P ifE — 25 DK, % A A O e

oy

E6 MCP-PMT /N #5454 &

Fig.6 Internal structure diagram of MCP-PMT
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Fig.7 Dark current curve of MCP-PMT over time
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Fig.8 Dark current graph as a function of vacuum
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Fig.10 Photocathode sensitivity curves
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