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Molecules in Fundamental Physics
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Free-Base Phthalocyanine
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Optical frequency comb
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Change dye laser power
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Result

absorption spectrum of cooled FBPc

e Cooled <10K

 The structure derived from molecular rotational motion is visible.
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Commun Chem 5, 161 (2022).

Simulation by PGOPHER




B ~ —
SonbdT—4
JAAVTZUNEREERIL
1 (a)
o - experiment
QO
C -
o . .
L - simulation
@)
-8 T T T 1 1 Wave
© 15131.2 15131.4 15131.6 15131.8 15132.0 15132.2
§ (b)
= , | : |
£ YA YYYeY PNV Y A | ;’f.” |
= . _I A\ PNARAA, VATAUTA J'/ ’, / "//'II\I it  |‘
@) v A \‘\'"“'-\\ &‘\\\'ﬂ,}‘!‘\
=z A/
15131.60 15131.65 15131.70 15131.75 15131.80

wavenumber [cm-1]




molecular rotation is visible. — experiment
— simula'{ion ?OKI)(
- . — SImuliation
Decision T=5~10 — simulation (15 Kg
K _
O
v
O
4]
0.15 —
0.10 —
oos SOV
0.00 —
1 1 1 1 1 I 1
15131.50 15131.55 15131.60




Second EE&

High-precision spectroscopy of phthalocyanines
centered around metal (Mg,Zn,alCl)

Difference of FBPc  Different symmetry.

_ _ — How does it show In the spectrum?
Different rotational symmetry.

FBPcC : a-axis, b-axis are difference.

Mg,Zn-Pc : we equivalent. Not planar ?
/ b-axis b-axis

AlICIPc




Result

0-0 band

normalized absorbance
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Past data
Present work [cm™] JMS 194, 163 (1999)
FBPc 15131.69 15132
MgPc 15611.9 15613
ZnPc 15762.8 15766
AICIPc 15 372.2 15 373
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Result WWWWW

FBPc | |
15131.78 15131 sd 15131.82 15131.84
Mg I | I :
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Different structuer periodicity — Different rotational symmetry
2 pattern

Why 3 periodicity?(Mg,Zn)
AICIPc is difficult
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Dip absorption

Purpose: doppler free
» Use cavity

Energy state
v#0 V=

Laser pump



