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We can confine line in a very small space by using an optical microcavity. So the interaction
between the dipole of the material and light will be significantly enhanced. As a result, we are able
to use microcavity devices for the detection of single molecules and single nanoparticles. Indeed,
single particle detection has been demonstrated by numerous groups by using high-Q optical
microcavity systems. However, until now only proof-of-principle experiments has been performed
and no (or at lease small number of) attempts have been made to demonstrate this in a more
practical way. It is because of the precise alignment that is needed to couple light from the
input/output waveguides into the microcavity. And this can only be demonstrated in a well-
controlled lab environment. With this in mind, we tried to package an optical microcavity with a
tapered nanofiber in order to bring this device out from the lab.
We successfully packaged a tapered optical fiber with an optical microcavity by fixing a tapered
nanofiber with UV curing agent, while making sure that light couples with the optical microcavity.
The packaged microcavity was able to operate outside the lab. Indeed we demonstrated the
generation of the optical frequency comb, which is the result of light-matter interaction in a
microcavity device. We believe this is the first demonstration of such silica toroid microcavity
operating outside the laboratory.
By coating the surface of a silica optical microcavity with membrane that is sensitive to the pH, we
were able to demonstrate pH sensing and ammonium gas detection. The sensitivity of these
sensor where far beyond the sensitivity of the state-of-the art detectors.
We believe that this results will pave the way toward the practical implementation of optical
microcavity sensing.
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Sensing of volatile organic compounds in breathing air by using packaged optical microcavity device
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BUNAERIRBZRFERAVDERERIBHICEALADEHIENTELDT, MEDHBEEHAEMERSELENTES. $0hHE
—DFOLE-—HNFOREATRELLS. BICTE Q EBNERIRFZERANTISLEE—NR—T1 Ot 0T ELDT IL—TIC
FOTHRESNTETWLS. LOLEDNS, COLSILRERIREBERIEICEEFT>TEY, RRAMNGIEANDREASGSN TGN 1=
ETNIE, BUMERIRESFICHEAND=OIZF, BREICHERESNF/T7AN\ZRIRFOARGEAESELILENHY, T
ERETLAERRTEUN AL THS. TCTAMRTRIBIRBET —/ KT 7AN\ENVr—D 0T FHEERIELE.

T—N\NKIFANGCHRIRRFITHASERDANEHELGHD, BULREEHZRAVTEET HLT, XORIRFADHEESERE
LAEMS, Nor—U TS BT EICHULT. Ny —D T L RIRBT/AA R, ERENHLHLTLRMEN ST HILF
Thot=. RFICERBREDHT, AIRFOFRBAZDREREL, XARARBALKOAERESEHIEITHLEZ. YUAMOAR
BN ARRBERRENHOHLT, AAHNERBL-ERYOBRRTHIENZS.

DIHABINERRBOREE pH IZREDOHDIRTEL, pH RHEETUEZTHRARHZRRESE-. TORBREFTROE Y%
HBALENHERSH, RBITHHAINE, ELOTEREL YA RRTELENERTE.

AR, MNARIRBZRFORELHICAIZENT, BEICEANGRFERRET H-OITBEEGLIEBHRMNTHS.
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We can confine line in a very small space by using an optical microcavity. So the interaction between the dipole of the material and
light will be significantly enhanced. As a result, we are able to use microcavity devices for the detection of single molecules and single
nanoparticles. Indeed, single particle detection has been demonstrated by numerous groups by using high—Q optical microcavity
systems. However, until now only proof-of—principle experiments has been performed and no (or at lease small number of) attempts
have been made to demonstrate this in a more practical way. It is because of the precise alignment that is needed to couple light
from the input/output waveguides into the microcavity. And this can only be demonstrated in a well-controlled lab environment. With
this in mind, we tried to package an optical microcavity with a tapered nanofiber in order to bring this device out from the lab.

We successfully packaged a tapered optical fiber with an optical microcavity by fixing a tapered nanofiber with UV curing agent, while
making sure that light couples with the optical microcavity. The packaged microcavity was able to operate outside the lab. Indeed we
demonstrated the generation of the optical frequency comb, which is the result of light—-matter interaction in a microcavity device. We
believe this is the first demonstration of such silica toroid microcavity operating outside the laboratory.

By coating the surface of a silica optical microcavity with membrane that is sensitive to the pH, we were able to demonstrate pH
sensing and ammonium gas detection. The sensitivity of these sensor where far beyond the sensitivity of the state—of-the art
detectors.

W e believe that this results will pave the way toward the practical implementation of optical microcavity sensing.
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