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H¥OE K AETEE Y 217—860nm, 2835 43 B4 0.04 1 0.009¢m™,
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FREMELEABOCBHROAERE, BOUR D ROBKEZT Ne R PR LKL A
BEE AT, (BRI B e RG] 6 A B 0z, X TR by i & hr B

R, BEHF LR ENHRRE.
2. Au fF% Rydberg #EiE%

BATERME T Au FHF #*Di(n = 18—38), mS,,(n = 21—34; 36—38) ZRFIWY
38 RAERIELR, B 4 ABOLBKERE PN —RSE, £F2719.14 A1 2723.67 A4
WK R R Fe JH FHOMN A ZBIS RN BRI L B, E KN, HE2719.14 A4 Bt

— /N frg,
SR B H O SR e B B (R T
AEH AR R R,

Axs = #hgs,
s ARERES TERITH £, FEK
£ 3000 A 245, n==1.0002913,
FIF M H Y Fe FI =418 & (0 b5
W RAEFOLRIRRERE, Wik
BB IRIEATENMNO K ZIEE, HR
A Rydberg ARKH & Rydberg REH
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B 4 Av FFRR¥EETE B KT

#1 Av FH¥ »'Dy, BEEERSRT TN
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ik FH WA A B %, ETSH
€9) (cm™1)
18 2735.265 73918.1(3) 3.059(4)
19 2730.701 73979.2(3) 3.03(1)
20 2727.090 74027.?(3) 3.05(1)
21 2723.930 74070.3(9) 3.02(2)
22 2721.362 74104.9(9) 3.03(2)
23 2719.215 74133.9(9) 3.05(3)
24 2717.300 74159.8(9) 3.04(3)
25 2715.644 74182.3(9) 3.03(4)
26 2714.200 74201.9(9) 3.02(5)
27 2712.996 74218.2(9) 3.06(5)
28 2711.893 74233.2(12) 3.07(6)
29 2710.940 74246.2(12) 3.10(6)
30 2710.007 74258.9(12) 3.03(6)
31 2709.275 74268.8(12) 3.09(9)
32 2708.583 74278.3(12) 3.10(9)
33 2707.951 74286.9(12) 3.11(9)
34 2707.379 74294.7(12) 3.11(12)
35 2706.817 74302.4(12) 3.03(12)
36 2706.315 74309.2(15) 2.95(12)
37 2705.910 74314.7(15) 3.02(15)
38 2705.483 74320.6(15) 2.91(15)
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#2 Au BT oSy, BEBRSETIH

;
ERFH BkzEE gEns,/,”& TS5
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21 2729.196 73999.4(3) 4.649(5)
22 2726.826 74044.7(3) 4.664(6)
23 2722.917 74083.9(3) 4.652(8)
24 2720.459 74117.1(3) 4,644(9)
25 2718.363 74145.5(3) 4,628(10)
26 2716.627 74169.0(3) 4.658(12)
27 2715.053 74190.3(3) 4.645(14)
28 2713.698 74208.7(3) 4.645(16)
29 2712.495 74225.0(4) 4.635(18)
30 2711.441 74239.4(3) 4.63(2)
31 2710.539 74251.6(3) 4.67(2)
32 2709.726 74262.7(3) 4.69(5)
33 2708.974 74272.9(3) 4.69(5)
34 2708.272 74282.5(3) 4.65(5)
35
36 2707.018 74299.6(12) 4.65(12)
37 2706.667 74304.1(12) 4.74(12)
38 2706.225 74310.4(12) 4.79(15)
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WHGRELR AN Av BFEFFENSBXH M. D, S, RAFIME G
HEMES A, To = 74409.8(3)cm™, Ts = 74410.0(2)em™'. Moore A HH Au
BETHRERED 74410.0cm'™, Bekov BT A Au JB F 5 E B E N 74410.8(1)
em™,  BATMHANE RS Moore BEEIT, W, HELRME 2 GLER, BRMY
SR EEHNKERE T SHRAI SN Bekov S EE/M—t, MmN, K15
HORERNEESNEE,

Dy, 1S, MBENETFSHIOUSEDNN: 6o =3.05(1), & = 4.66(1),
ERMPOERLIAT, XTDEENS BENETFSHRRRH »BRENS (<< 14) #E
A", 45124: 8{>‘= 3.02, & = 4.62, WTH» B, LELRME, BRITEEY 65 =
2.95, 6y = 4599, W, EITOLRMES » KNSR ET RILR RN,
REUESHN Av FFEERE,RNTEHTE M EANETTH, uE 10
2 Fi7R, o '
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g, mE S PR, REJLREZXEA

5,75 2719.14 A B HBL T XA 2L B9 7L T (2%
e, XU R R AR S T B R A e B . '
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FI R—& BRAR, X—AEEBOER
ERRBIED. e AR A B, |5 SRFNE A% 0EE
X AT BB R A 5 OE T A TRRO O R THE, Tl BOR MR RE Au TR ILRKR B
¥, EAREHETERE—RAONEE T EROLRER, BT RETEARR %
e » SOG4 B T b » BRI T 6 206 T AR 2 B O M » AT EHBL T 0.

AT TN f e B , 76 B 28 b AT 28 50 — SR AU 5 B 0, B E 15 B X RIAY
BT KA, AT M AR S TR FRRE % 55.7au, ELREHRBAUEH
T &b 56 HJE T Fe.

RIMEIRT Moore W FHEIEY, RIFIFNT Fe WXRGRARWESR. 1
2740—2704 AWK EE N RIVEEE] T Fe O RINAKIEL, FiHr 8T Boxcar [IRLE %
et LN PR R A5 S OB EE BRI N AL RMNEB B T X ZKIERNO L RBR =
B, SERPESRI0 2723.674, 2719.14 AF12706.69 A, ok [8] 44 HEX = 4%
SBRIRRIE 0 2723.578 A, 2719.025 A, 2706.581 A . ik, B0 AT LK 250 B L A2y
Ao F PRI e ulE,
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% 0.1& (3 35Dy, &%), HBMMER(EEERXHER/N Stark SRR ERGERE 4
10V/em ££4, HT Stark %, TEMHE HLREN, NGHBRIMUEESN
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2 10u]/pulse, 3 I K 100u]/pulse, 3 =R MK BB Sm/pulse, BN 58814,

RMNEREXHEERET, HREBLEAR, FAH Av KTHRERREAEEES,

%f Rydberg #5, Mt HEME RNk LSEEBOLEFRESETHSSRZLEN=
RITRKEL®, B, —B@RALIR TSNS, ERREFET, ARFRHRES
ERBERAIRIAMRBREEGES, XREY: EHaEMR T, RERGREB
WH—BIE E(E. = 1/16(s — 8)'au), Rydberg HRFR/LF-100% B8, Hit, %
—BEOLT % Rydberg 75, B R AERERH L. W BTHREERT
AR FEBOE RS, IR S TR LR B B BRI A, XZER RIS HEHUED
IR B RGOy T IRA L.

. & #®

IR BRI B BT RRP AT & Rydberg BA—FHRA KRN 2,5 R B M &
Bt REEERTE. AXFAX—FHERAGHMET Au BT D, RIS, B
% n=18—40 FENKYIL 40 N Rydberg #E%; SHTEFSH 3 'Dis BiE, 00 =
3.05(1), 3 *Sin B, 0s = 4.66(1); HHEHXEEEMAH Av ETHE—HERE
A74409.9(2)em™, F|Fiy A EB B IEMREE ERRTRX—R A BT #—5 R
RIS J5 Bt f7 m R R R TR0 R,

BTRFEHER Stark 3, HRRIOIMEERL Rydberg 8%, RITEH
— P REUE G R X R AL, IERR S E #AY Rydberg f84%.
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EXPERIMENTAL STUDY OF RYDBERG
STATES OF AU ATOM
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ABSTRACT

A beam of gold atoms was produced by heating the gold containing material by electro-
thermal method. Two UV laser beams then orthogonally irradiated the atomic beam, exciting
the Au atoms to very high Rydberg states from their ground states (6S,,). A high volaage
pulsed electric field was applied to the interaction region approximately 200 ns after the laser
pulse, it ionized the Au atoms into Rydberg states. By scanning the wavelength of laser in a
certain range, the positions of 38 energy levels of Au atoms in #°D,, (n=18—38) and #’S,,
(n=21—734; 36—38) series have been determined. the ionization limits of the #?D,, and
n’S,, series were found to be Ep=74409.8 (3)cm~" and Es=74410.0(2) cm™’, respectively, by
parametric fitting. The quantum defects of all these levels were also calculated.



