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Introduction

- mThe purpose of this study is to examine spectroscopically the structure of ion complexes for
functional molecules such as crown ethers and the relation between the structure and their func-

tions, under cold (~4 K) conditions in the gas phase.

- m\We have succeeded in constructing a time-of-flight mass spectrometer for UV photodissocia-

tion spectroscopy, equipped with an electrospray ion source and a cold Paul ion trap.

- m\We demonstrated the application of our apparatus to ion complexes of benzo-18-crown-6,

' calix[4]arene, and calix[4]resorcinarene.

\————————————————————————————————————————————————————————————————————————————————————————————————————-—

Mass spectrometer for UV photodissociation (UVPD) spectroscopy
—D—I/ He cryostat

Paul ion trap

(R. M. Jordan)
~8 K (with He buffer gas injected)

(Sumitomo RD-408D2)

MCP

/ 2 T LT LT LM
Electrospray | i
0.1 mL/h, ~3000V ,__ T
~1 X 10~ mol/L I s o T

é)ctoI)oIe jon Reflectron

guide

Vaporization tube UV laser

UV Wavenumber (cm™) UV Wavenumber (cm™)

~100 °C ~2 MHz, ~200 V p.p.
l + l
. K*B18C6 complex .
. -80 — | | | | | l
: K*+B18C6 |
- S 60} - @Lausanne K*B18C6 l
- o0 ’
2 40 > ~10K (\ /\ l
: E—ZO- (H,0*B18C6) 1104 1 &) O O :
_— B18C6 10~ M [ & J |
| iIn methanol C |
| 0 . i : . . I . . — Y O O |
. 40 60 80 100 120 140 160 180 ~I pI IIol'I IrI \ .
| Time of flight (us) O |
l — benzo-18-crown-6 |
| foR e - K+.B1 8C6 '

18C6 — . .

I I 2 | @Hiroshima J (f (B18C6) ;
5 0) |
" 3 400 © | ~ . . |
> | = 39K We estimated the ion
L ® 1000 shots accum. |
I ED 200 bin width 40ns - Y \f WII temperature S ~35 K :
| E UVPD@36100 cm™ IAI |
I C 1K ~0.2 mJ/pulse - |
& T from the hot band |
: ! ! . . I I I :
| 20 30 40 50 35900 36000 36100 36200 36300 marked by arrows. .
| Time of flight (us) |
: UV Wavenumber (cm™) l
¥ L MAeOCAPRA ~Arnlaveaes :
M*C4A complexes 5 M**C4RA complexes :
Na**CAA wwliipas ¥ Li“C4RA ;
= P @ 2 I
= K+ C4A B :
: O= O i = '
S iac et o 9 1 E |
5 Rb C4AAW«.NWJJ‘I\.M HO : : .5 :
; O s :
%C% ¥ % Rb*C4RA :
L . L . . :
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- - Calix[4]arene o Calix[4]resorcinarene .
Monomer L Cs**C4RA W |
I (C4A) - o (C4RA) :
35600 36000 36400 i I “T33600 34000 34400 i

m\Ve have to decrease the ion temperature by optimizing the cooling condition.
mFor broad applications, mass selection of parent ions is needed.
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