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The rubidium Inesweremarked, and unmarked onesare the buffer gas Ines

Tablel Rubidium lnesobserved in the three lamps

60
/a u.
/mim Ar Ke Xe 50
1  Rb(6?°P;,—5°Sy,) 420.1 219.5 118.5 115.7 g
2 RD(6?Py,—5°S;,) 4215 110.1 498.0 50.7 £ 0
3 RD(6°Dsy—5°Pi,) 6206 10.3 3.4 3.3 g
4 Rb(6°Ds,—5°Psp) 629.8  18.3 6.4 6.0 & -
5  Rb(5°Py,—5°Sy,) 780  193.7 180.0 218.8
6  Rb(5°P;,—5°S,,)  794.7 90.6  78.4  103.1 5 . i , ‘
110 120 130 140
2.2 Temperature/ C
Rb Fig.- 3 Percentage ratios of ussful light ntensity to total light
[11] ' 106 142 ntensity as the function of lamp bulb tem perature

1. Xe 2. Ar, 3. Kr
, 4 ,



1166 29
) , Kr , Ar ; , Xe
Perking Elmer
: Rb :
, Xe M1 Xe
, (2)
) 3 , Rb
3
, ; 2 Kr , ,
Rb , , Rb
[12] ,
Nee = (201c) ™ )
q e 4
Rb
, Rb Rb Rb
(1) :
Ar, Ke Xe Ar, Kr Xe Rb ,
(13, 14] Xe : Xe
3, , , Rb
, , Xe , , Rb ,
Ar , Kr ; , Xe Rb
[1] ZBNG Yuan, ZHAO Feng, WU Han-hua, et al( s , , ). Chinese Joumal of M agnetic Resonance( ), 2004,
21(3): 345
[2] BellWE, Bloan AL, Lynchd Rev Sci Insumn , 1961, 32: 688
[3] BraverR G Rev i Instum , 1961, 32: 1356
[ 4] Vanier Jacques Audion Claude The Quantum Physicsof Atomic Frequency StandardsAdam Hilger, 1989, 1: 1271
[5] Volk CH, FrueholzR P 1 Appl Phys, 1985, 57(3): 980
[6] WANG Yi-giu, WANG Qing-ji, FU Ji-shi, et al( , , , ). Quantum Frequency Standard Theory( ). Bei-
jing Science Press( : ), 1986 368
[7] CamparnJC, Mackay R Joumal of Applied Physics, 2007, 101: 053303
[8] FukuyoH, IgaK | Jgpanese Joumal of Applied Physics 1970, 9(7): 729
[9] YANG Huai-dong, XU Li, CHEN Kexin, et al( , , , ). Pectrosoopy and Spectral Analysis( ),
2005, 25(9): 1520
[10] LunaFR T, Cavalcanti GH, CoutinhoL H, etal Joumal of Quantitative Soectroscopy & Radiative Trandfer, 2002, 75: 559
[11] Fukuyo H, IgaK I, KuramochiN, etal Jgpanese Joumal of Applied Physics 1970, 9: 729
[12] VanierJ, BemierL G IEEE Transactionson Instrumentation and M easurement M-30, 1981 277.
[13] Tako Toshiharu, Koga Yasuki, Hirano Issa  Jgpanese Joumnal of Applied Physics 1975, 14(5); 949
[14] Moe G, Tan A C, HaperW. Physical Reviev A, 1976, 14(1): 349
[15] Todd Dass, Gerald Freed, John Petzinger, et al GPS Clocks in Soace: Current Performance and Plans for the Future 34th Annual Precise Time

and Time Interval (PTTI)Meeting, Reson, VA, USA, December 03-05, 2002, 175



5 1167

Spectroscopy Study of Rubidium Spectrum Lamps

WANG Fand" ?, ZHAO Fend', QI Fend" >, WU Han-hua, ZHONGD4&', ME| Gang-hua
1 Wuhan Institute of Physics and M athematics, Chinese A cademy of Sciences Wuhan 430071, China
2 Graduate University of Chinese A cademy of Sciences, Beijing 100039, China

Abstract Rubidium spectral lanp isone of the critical parts in a rubidium atomic frequency standard (RAFS). The light emitted from
the pectral lanp contains o components, one is the useful component, which contributes o the atomic transition signal, and the other
is the useless canponent, which actsonly as the light noise In order © improve the signal-to-noise ratio of the frequency locking loop of
aRAFS, and therefore 1o obtain a highly stable RAFS, it' svery mportant © enhance the useful light component and suppress the use-
less component  In the presentwork the light ectra of the three canmonly used rubidium spectrum lampswith bulbs separately filled
with buffer gases argon, krypton and xenon were obtained by means of amonochromator  The ectrawere analyzed and the methods o
enhance useful light intensity and reduce useless light intensity were discussed Reaults shawved that the useful light intensity strongly de-
pends on the typesof buffer gases and the bulb temperature In thewhole range of bulb temperature, the Xe lanp had the highest useful
light intensity anong the three lanps The Kr lanp showved a higher useful light intensity than the Ar lamp at low bulb temperature,
while at high bulb temperature the A r lamp showed a higher useful light intensity than the Kr lamp. Analysis al® indicates that the light
noise of a rubidiun gpectrum lanp can be effectively minimized by adopting suitable light filtering technique

Keywords Rubidium gectrum lamp; Sectroscopy; Buffer gas L ight noise
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