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Introduction: Calixarene (CA) is well known as the encapsulation molecule. 

We choose calix[4]arene (C4A) and studied the host-guest interaction of C4A 

by combining supersonic jet, laser spectroscopy and quantum chemical 

calculation. We measure the electronic and IR spectra of C4A and its clusters 

cooled in supersonic beams by using various laser spectroscopic methods. The 

encapsulation structures are discussed by analyzing the observed spectra with an aid of quantum 

chemical calculations.  

Experimental: The supersonic beams of calix[4]arene(C4A) and its clusters are obtained by an 

adiabatic expansion of the gaseous mixture of CA, guest molecules, and carrier gas in a vacuum 

chamber. The laser induced fluorescence (LIF) or resonance enhanced multiphoton ionization 

(REMPI) spectrum is measured. Vibrational spectrum of each species is measured by IR-UV double 

resonance spectroscopy. In addition, the possible stable structures are obtained by quantum chemical 

calculation at B3LYP/6-31+G* level with GAUSSIAN 03 program package, and examined with those 

experimentally predicted.   

Results and discussion: Fig.1(a) shows the LIF spectra of C4A expanded with Ar/He mixed carrier 

gas with different mixing ratio. At the Ar/He mixing ratio of 0.09 %, new bands emerge and all of 

them are 45 cm-1 red-shifted from the bands of bare C4A. They are assigned to the vibronic bands of 

the C4A-Ar1 cluster. With the increase of the Ar/He mixing ratio, additional bands due to larger size 

C4A-Arn clusters emerge. Fig. 1(b) shows the plot of the red-shift of band origin vs the number of 

attached Ar or Ne atoms. The red-shift due to the first Ar attachment is 45 cm-1 and further shifts for 

the additional attachments are rather small and show smooth curve. We then measured the binding 

energies for C4A---Ar and [C4A-Ar]---Ar to be 

380 and 130 cm-1, respectively, by two-color 

REMPI. From the magntudes of the binding 

energies, we conclude that C4A-Arn have the 

encapsulated structure.  
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