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Fig. 1 Schematic diagram of experimental set-up
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Fig. 2 Relevent levels of Sr
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Fig. 3 (a), (b) The phowionization spectra of part of
the 5sns and 5snd Rydberg series of Sr
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Table 1 Measured values of E, n*, & and A, for the series Ssns 19, of Sr

Eylberg State E(em1) n* 3 Jo A
5e10s 15, 43512.8 6.735 3.265 4584.1
5s1ls 18q 414097 .440.4 7.7594 3.266 4464.5
55125 18, 44492.54-0.3 8.731 3.269 4387.1
5s13s 18, 44773.61+0.8 9.732 3.208 +333.7
Ssl4as 1S, 44979.940.2 10.735 3.265 4295.3
55158 19, 45134.74+0.5 11.730 3.270 £235.9
55165 1S, 45254.740.8 12.725 3.276 4245 .2
5s17s 15, 45350.3+0.4 13.733 3.287 42239
58183 1Sq 45426.440.7 14.731 3.269 4214.4
55195 18, 45483 .140.6 15.737 3.2€63 4213.3
55208 18, 45538.8-40.3 18,722 3.208 4194.5

Table 2 Measured values of B, n*, & and A, for the series Ssnd 33Dy of Sv

Rydlberg state E(cm1) n* 3 7 A)
5s9d 1D, 45755.7 0.4 7.100 1.900 4533.7
5310d 104 44241.9--0.2 8.037 1.9:3 4437.9
5s11d 1Ds 44578.64:0.4 9.004 1.996 4379.6
5s12d 1D, 44830.1+0.4 9.979 2.021 4223.1
5s15d 1D 45711.7+0 4 10,919 2,081 4933 .4
5¢13d 3Dy 45027 .,1+0.6 11.072 1.928 4284, 7
5514d 1Dq 45152.7-0.9 11.8453 2.133 4293 .5
Selid “Ds 45172.2~0.8 12,008 1.952 43245.3
5s15d 130, +0238.0£0.9 12.826 2,191 4243.7
5815d 18D, 45276.640 .4 12,938 2.062 42:1.2
5sl€d 13Dy 43330.5=C.4 13.729 2.271 4228.0
53164 13D, 45362 ,0% 13.873 2,127 4225.9
5517d 3D, 45421.0+0.¢4 14.651 2,349 12i5.4
5s17d 1D, 45433.1* 14.829 2.171 42.2.2
53184 3D4 45479.74+0.5 15.375 2.427 4203.0
55184 1Ds 45492.54-0.5 15.768 2.2.2 1227
55194 1D, 45342.340.4 16.776 2.22: $164.0
5520d 1Dy 45584.620.7 17.768 2.252 £183.3
8s21d 1Dq 45619.7+£0.6 18.739 2.261 418).4
55224 1D, 45650.6=0.5 19.740 2.2¢9 4175.0
55233 1Dy 45673.6=-0.6 20.720 2,287 4170.5
5s24d 1Dg 45699.340.7 21.707 2.203 <1%3.5
5s25d 1Dq 4571¢.240.3 22.698 2,303 41453.1
Bs26d 1D 45736.5+-0.2 23.689 2.229 4169.1
5s27d 1Dy 45751.810.5 24.604 2,336 4157.4
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(continued)
Rydberg state E(cm1) n* 3 (A
55284 1D, 45765.2+0.8 25.634 2.366 4155.1
5520d 3D, 45775.3 206.449 2.551 4153.4
5s29d 1D, 45777.940.5 26.668 2,332 4152.9
5830d 1Dy 45788.7+0.7 27.654 2.346 4151.1
5s31d 3D, 45796.3 28.416 2.584 4149.8
58314 1D, 45798.54+0.5 28.649 2.351 4149 4
54324 3D, 45804.2 29.280 2.720 4148 .4
58324 1Dy 43807.0+0.5 29.606 2.394 4147.9
£533d 1Dy 45815.34+0.7 30.639 2.361 4143.5
5¢34d “Da 45821.3 31.451 2.549 4145.4
5s34d 1Dy 45822.7+0.5 31.657 2.343 4145.2
7835d 3D, 45828.0 32.452 2.548 4144.3
Gs35d 1D, 45825.65-0.7 32.704 2.268 4144.0
5836d ¢Dy 45834.1 33.446 2.554 4143.3
58364 1D, 45835.4140.7 33.670 2.330 4143.0
5837d YDy 45839.5 34.406 2.594 4142.3
55374 1Da 45840.7-£0.7 34.631 2.369 41421
5238ad 3D, 45844.5 35.373 2.627 4141.5
55584 1D, 45845.7+0.5 35.618 2.382 4141.3
55394d 3D, 45848.9 36.307 2.693 4140.7
5538d 1Dy 45850.44-0.5 36.627 2.373 4140.5
S5s40d 1Dy 45854.740.6 37.629 2,371 4139.7
58413 1D, 45858.34-0.4 38.809 2.191 4139.1
5s42d 1D 45862.24-0.8 39.594 2.408 4138 .4
58434 1D, 45866.2+40.5 40.776 2.224 4137 .8
65444 1D, 45869.44-0.8 41.792 2.208 4137.2
5s45d 1D, 45871.940.8 42 660 2.340 4136.8
55464 1D, 43875.0+0.8 43.800 2.200 4136.2
5s47d 1D, 45877 .64-0.7 43.831 2.169 4135.8
5s48a2 1D, 45879.8+0.6 45.806 2,194 4135 .4
55494 1D, 45882.7 47.098 1.902 4134.9
58508 1D, 45884.9 48.167 1.833 4134.6
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Fig. 4 Photoionization spectra for some Rydberg states
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Energy levels of 5sns and Ssnd Rydberg series of Sr
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Abstract

The Hsnd and Ssnd Rydberg series of Sr were selectively excited from the 5s* 19,
ground state by using two pulsed tunable dye lasers pumped by the harmonie of a Nd:
Y AG laser. Afterwards, the Rydberg atoms were photo-ionized by a third laser pulse.
The energy levels and quantum defects have been measured for more than seventy
Rydberg states of Sr.





