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Measurements of high-lying levels of atom Gd by
resonant muitiphoton ionization

Qu Jianan, Zhou Zhiyao, Zhu Lizhou, Lin Fucheng
(Sbanghai Institute of Optics and Fine Mechanics, Academia
Binica, Bhanghai 201800)

Abstract: High-lying levels of atomic Gd in the range of 34463c¢m~?~ 35628 cm™
have been measured from the initial energy level 999¢m™ by resonant multi-photon ionization
(RMPT). 19 high~lying levels have been detected and 11 levels of them are reporied for the

first time,
Key words: resonance, lonization, excited state

o e Y678 AR A2 F 220 AR B TOAR I i B SR AR A JE WORBE 5T A 3% O 3% B 6 i 4% e
ERXHHERNESRERSBRERBFETFHAE A TFARAEREHRYER, Fox M
Ambartzumian % A4+ F{ZA T Os 1l Ru JRFi# RMPI®2, FIFX—HAR, ANEHRHR

TR EREBRAE A EH T KR e THESS,
AICHE T A H RMPIT HARKEN Gd JEF M 34463 om™ F) 35628 cm™ BB KRty 75 M

R, REBMEABLETTH, ARTHI M4BT, TREFTRHARREBBN
Gd JAF# RMPI #,

-, % I

IREFEILE 1, G RFRSKEARFRNARRERE Gd HKEH, &R dHERSR

WAk E #: 1989 42 8 A 17 H.
* AREHEREARFEEETIE.




660 - B SR 18

Hrégm, ZH EJ7 6om fbH— 3.0x 9 mm WKL HLE, Gd RSB Pk BE H B &R
TR EWHELTT 2om @F—HEFHRAMMALESmm, K4em W& RE, DIHERMHH
TRFERLGHEGITFENTEEFHEERTR, E2RE LAER - FEEHTH
Brf BT, R EFMER AN R FREAZR TR, WESRFREMEARKEER
HH6R 14om &b, ERFHAHMEFERE—& Nd: YAG ZRHBOEREHQO R & T 1 #
Yoo RE, A SR Rh6G & Rh6G 5 Rh640 BaHR, W& RO MIRTEE & 77k
570 nm~610nm, FOERELA R 0.01om, FMEAFERKZET TES 0.002nm,
Yok o % BEZY 10 ns(FWHM)

Y i T s N
L

ﬂ Yonization limi#t 1 L
] RG MJM. )
% - : 49603cm™V -

= 35628cm™"

34754cm~* detectable .

levels region:
34463tm™? ; :

. 8034 et : -
' ‘—1 y e 18070 gy
8 11 +45V % 7 J=6
L1 E L i N @q“c'
.y .
BN\ LE
AN 999cm-#

Fig. 1 Experimental sketch Ocm J=3
1—frequency double Y AG laser; 3, 3—dye
laser; 4—oscilloscope; 5—Gd hollow cathods

lamp 6—optical delay; 7—electron multip— ) o .
lier; 8—Eoxzcar; 9—printer; 10—F-P Fiz. 2 Gd atom excitation diagram for
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etalon; 1l—atomic beam RMPI experiment
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Table 1 A=E85.16nm(880~18084cm~1)

Present work l Reference®

Ag(nm) levels(cm-1) J levelg(cm-1) J
585.10 35174.7 4, 95,0

580 .30 25052.9 4,5, 6

594.26 34911.3+ 5, 6 34011 .443 5
597.79 34811 .9+ 5,6 34811.786 6
599.83 34755.8% 5,6 34754.990 6
601.13 84718.9 4,5, 6 34719.128 4
601 .88 34608.2 4,5, 6 34698 .223 4
602.37 34637 .4 4,5, 6

603.08 34665.1+ 5, 6

804.58 34624.0 4,5, 6 34623.935 6
607.12 34554,8 4,5, 6 34554.985 4

Table 2 A;=585.62nm (599~18070cm*)
Present work Reference®

Az {nm) levels(cm-1) J levels(cm-1) J
581.66 35262.5 5, 6, T

583.87 35197 .4 5,6, 7

593.78 34911.6% 5, 6 34911.443 5
597 .33 84811.7+ b, 6 34811.786 6
599.35 34755.0% b, 6 34754.909 6
602.11 34678.6 5, 6,7

602.59 34665 .8% 5, 6

603.83 34631.3 b, 6,7

604.09 34624.1 5,6,7 34623.925 L]
604.89 34602.4 5,6, 7

606.24 34565 .4 5,6, 7

606.53 34557.5 56,7

* W. . Martin et al. Atomic energy levels—The rare earth element Natl, Stand. Raf. Data Sar., Natl. Bur,
Btand. 1978(U. 8.)
+ The levels appeared in RMPI spectra at both diferent excitation ways
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(c) Ay=585. 33nm
Fig. 3 A part of recorded RMPI spectra of Gd atom. The

scanning direction of wavelength in (e) is opposite to (a), (b)
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