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Testing cavity ringdown technique for molecular chiral sensing
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The aim of this research project is to explore a novel method for
application of cavity ring-down (CRD) technique to observations of the natural optical activity of
gas-phase chiral molecules. It was found that a bow-tie ring cavity which consists of four
high-reflection mirrors and a waveplate can be used for observations of optical rotation under a
particular configuration of the cavity. This cavity was utilized for CRD polarimetry, and the
magneto-optical rotation of a BK7 glass plate was observed. The sensitivity of the polarimeter was
demonstrated to be high enough for observations of natural optical rotations occurred by gas-phase
chiral molecules.



in situ
in site

CRD

CRD

2 1/4
[1]

8 ring-down cavity
.

fef——=k

CRD W pr
4 b

1 region sensitive lo
optical activity

: CRD

CRD

n

|

|

bow-tie | \k\ )// \

CRD

CRD

CRD



2 2 bow-tie

1700
2 7500
4
CRD 630 nm
b-X(2,0)
45
bow-tie Q;::;::::::><::::::;::%}<
CRD . bow-tie
1
Bow-tie
A /2
S

P

S P

1
S P
CRD
3 mm BK7
60 mT
1/20
635 nm BK7 Verdet 4.32 rad. m?* T
1/20
Torr Im
174

Fresnel-Rhomb From
half-wave retarder dye laser



635 nm 625 nm 635 nm

[1] T. Muller, K.B. Wiberg, P.H. Vaccaro, J. Chem. Phys. A 104, 5959-5968 (2000).



Masakazu Nakajima 355
A further investigation of the AlPu state of dicarbon 2019
Journal of Molecular Spectroscopy 14-18

DOl
10.1016/j . jms.2018.11.003

CRDs

2019




