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Whg? Be dimer is a very complicatccl system...
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Mass-selected REMPI spectrometer

Sample

\ Skimmer
Pulsed

valve

Microchannel plate

hv,
Einzel :.
lens '
Grids -2

Vaporization
laser

e
e

h , Microchannel plate



PFI-ZEKE time sequence and excitation scheme
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ZEKE signal, a.u.

Broad PFI-ZEKE scan of Be,’

1.5, First laser at B-X 2-O transition

+

0.9 -

o
(0]
|
+

o
w
]

0.0 H

_0'3 L) ' L] l L} l L} l L) l L} l L} l L) I L] l 1
30800 31000 31200 31400 31600 31800 32000 32200 32400 32600
Photon energy, cm’’



Rotational structure of Be,* at v*=1 line

a) Excitation through B-X
2-0 R(1) line

b) Excitation through B-X
2-0 R(2) line

Ground state of Be," is X2x *
by nuclear spin symmetry;
BO=O.760 Cm~1; r0:2.212 A
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ZEKE signal, a.u.

PFI-ZEKE Determination of IP of Be,
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AE=1.6464*F1/2

IP=59824(2) cm™?
IP from PIE was estimated
as 59828(40) cm™
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Vibrational levels of Be,*

B.=0.765 cm™
a,=0.0103 cm™*

r=2.211 A

Y E(cm™) | B, (cm™)
0 0.0 0.762
1 517.0 0.753
2 1024.8 0.732
3 1524.6 0.729
4 2014.7 0.717
5 2496.1 0.711
6 2968.8 0.699
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Measured and calculated constants of Be,*

Expt Merritt et al. Fischer et al. Hogreve Meng et al. Srininas ¢
Jellinek
D, 16 438 16 684 15 889 16 212 15 646 19 200
We 525.88 502 513
WeXe 4.44 4.2 4.2
AGy), 517 516 494 503.6 505
R. (A) 2.211 2.211 2.231 2.236 2.249 2.21
IE, 59 685 59 540 60 090 55 330




Molecules Isoelectronic to Be,*

D
(cm)
LiBe 2420
i, 7315
Be,* 16438




Conclusions

*Be,* has (X2%,") ground state

*IP value of Be, is measured at 59 824(2) cm-

D_* is 16 438 (5) cm™

Morse potential energy curve is close in form to the vibrational levels
of Be,*

Recent high-level and DFT theoretical calculations are in respectable
agreement with Be,* parameters

*Be,* has uniquely high bond strength among the isoelectronic diatomic

molecules Li,~ and LiBe
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