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Supplemental Material
Precision measurement of the rotational energy-level structure of the three-electron
molecule He, "

Luca Semeria,’ Paul Jansen,! and Frédéric Merkt!
L Laboratory of Physical Chemistry, ETH Zurich, CH-8093 Zurich, Switzerland

Table S1. Observed transitions from the 2 (v = 0,N") state of 4He, sharing a common upper np Rydberg state. The
symbol A represents the difference between the observed line centers with the predictions of a nonlinear least-square fit of level

energies to the experimental data.

1 — npls 3 — npla 7 — npT7s 9 — npTs
n Uobs Vobs n Uobs Vobs
99  34290.02153 —0.00001  34214.208 36 0.000 37 78  34256.960 96 0.00008  34001.69906 —0.00013
100 34290.24141 0.00002  34214.42712 —0.00072 79  34257.41118 0.00001  34002.14948 —0.00001
101 34290.455 30 0.00001  34214.64123 —0.00051 80  34257.84517 —0.00008  34002.58372 0.00015
102 34290.662 49 0.00000 34214.84881 —0.00013 81  34258.26294 —0.00026  34003.00193 0.00041
103 34290.863 74 0.00000  34215.05024 0.000 05 82  34258.66700 0.00083  34003.40412 —0.00037
104 34291.05938 0.00000  34215.24573 —0.00010 83  34259.054 86 0.00041  34003.79264 —0.00012
105 34291.24928 0.00002  34215.43550 —0.00021 84  34259.43120 0.00165 34004.16720 —0.00067
106 34291.43364 0.00011  34215.61934 —0.00064 86  34260.14215 —0.00027  34004.880 86 0.00012
109 34291.94902 0.00003  34216.13527 —0.00017 87  34260.47926 —0.00043  34005.21809 0.000 08
110 34292.10716 —0.00006  34216.29393 0.000 26 89  34261.12017 —0.00010  34005.85863 0.000 04
111 34292.25790 —0.00002  34216.444 42 0.00005 90  34261.42463 0.00027  34006.16249 —0.00018
112 34292.39993 —0.00006  34216.586 54 0.000 10 9 — np9i10 11 — npllio

3 — np3a 5 — np3a n Vobs Uobs
n Dobs Uobs 101 34247.79465 —0.00214  33934.23928 0.000 28
81  34279.628 36 0.00045  34143.446 50 0.000 00 103 34248.207 04 0.00001  33934.649 23 0.00000
82  34280.02921 0.00032  34143.84730 —0.00018 104 34248.40210 0.00002  33934.84385 —0.00043
83  34280.41591 0.00032  34144.23380 —0.00038 105 34248.58708 —0.00015  33935.02948 0.000 05
84  34280.78855 0.00018  34144.60690 —0.00005 106 34248.78080 —0.01395  33935.23883 0.001 88
85  34281.14833 —0.00005  34144.967 20 0.000 24 108 34249.136 06 0.00186  33935.57576 —0.00064
86  34281.49592 0.00004  34145.31430 —0.00017 109 34249.30431 —0.00002  33935.746 53 0.00000
87  34281.83084 —0.00010  34145.649 60 0.00007 110 34249.47092 0.00049  33935.91246 —0.00017
88  34282.15419 —0.00005 34145.97310 0.000 27 111 34249.63317 0.00112  33936.07368 —0.00058

5 — npde 7 — npbe 114 34250.091 30 0.00170 33936.53157 —0.00023
n Uobs A Uobs A 115 34250.23601 0.00110 33936.67678 —0.00033
94  34275.16949 0.00014 34079.10220 —0.00070 116 34250.377 70 0.00235 33936.81749 —0.00007
95  34275.42733 —0.00003  34079.36119 0.000 28 117  34250.51497 0.00150 33936.95530 —0.00038
96  34275.67834 0.00000 34079.61105 —0.00084 118 34250.649 75 0.00126  33937.09031 —0.000 39
97  34275.92123 0.00008  34079.85441 —0.000 28 11 — npllis 13 — nplliy
98  34276.15671 —0.00001 34 080.090 30 0.00003 n Uobs Uobs
99  34276.385 36 0.00001  34080.31887 —0.00003 61  34208.62817 0.00011  33837.86934 —0.00003
100 34276.60701 —0.00015 34080.540 94 0.000 23 62 34210.35974 —0.00077 33839.601 92 0.000 10
101 34276.82230 —0.00002 34 080.755 96 0.000 09 13 — npl3i4 15 — npl314
102 34277.03116 —0.00001  34080.964 75 0.00003 n Dobs Uobs
103 34277.23394 —0.00004  34081.16777 0.000 24 65 34188.45186 —0.00010 33761.784 39 0.000 02
104 34277.43131 0.00002  34081.36473 —0.00011 66  34189.20178 —0.00037  33762.53465 0.00009
105 34277.62236 —0.00006 34081.556 14 0.00018 67 34190.610 88 0.000 50 33763.94271 —0.00009
106 34277.80848 —0.00013 34081.74241 0.000 25 68 34191.27574 0.00070 33764.60739 —0.00007
107 34277.98926 —0.00023  34081.92348 0.000 44 15 — nplbie 17 — nplb5i6
108 34278.16509 —0.00043  34082.099 59 0.000 52 n Dobs Tobs
109 34278.33671 —0.00007  34082.27041  0.00008 56  34152.06290  0.00028 33670.95639 —0.00005
110 34278.50342 —0.00001  34082.43700 0.00003 57 34153.224 16 0.00066 33672.11707 —0.00025
111 34278.66560 —0.00003 34 082.599 24 0.000 06 58 34154.32274 —0.000 89 33673.21766 0.000 20
112 34278.82350 —0.00001  34082.75707 0.00001 17 = npliis 19 — npliis
113 3427897754 —0.00087 34082.91244 0.000 49 n Tobo Tobe
114 34279.12752 0.00022  34083.06031 —0.00054 41 34091.10806 —0.00038 33557.21664 0.00043
115 34279.27305 0.00033  34083.20555 —0.00071 42 34094.05140 —0.00043 33560.160 36 0.000 76
116 34279.40960 —0.00708  34083.35160 0.001 37 43 34096.76366 —0.00029 33562.87189 0.00017
117 34279.55224 0.00063  34083.48428 —0.00088 45  34101.52500 0.00087 33567.63148 —0.00043
118 34279.68901 0.00135 34083.61841 —0.00280
119 34279.82079 0.00171  34083.74905 —0.00358
120 34 279.94297 0.00023  34083.87624 —0.00005
121 34280.06604 —0.00128  34084.00102 0.000 16
122 34280.18932 —0.00049  34084.12399 0.000 64
123 34280.30819 —0.00010  34084.24197 0.00013
126 34280.644 88 0.00003 34084.57767 —0.00073
127 34 280.754 04 0.00021  34084.68594 —0.00144
128 34280.858 32 0.00015  34084.79130 —0.00042
130 34281.06087 0.00125 34084.99094 —0.002 23




