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A SCREE A study on parallel heterodyne detection spectroscopic optical coherence tomography
using an ultrabroad band light source

Optical coherence tomography (OCT) is a novel imaging technique that enables noninvasive in
vivo cross—séctional imaging in scattering media such as biological tissues on a micrometer
scale. Recently, spectroscopic OCT (SOCT) has emerged as an extension of OCT technology
for functional and morphological imaging of biological tissues. So far SOCT has been studied
in both the time and frequency domains using the frequency transform method. As a different
approach for real-time SOCT measurements that do not require recording and computing the
interferogram, we perform the measurement using a parallel heterodyne detection technique. In
a Michelson interferometer based OCT system, the recombined signal and reference lights are
split into two parts using a beam splitter. One part is transferred to a grating for SOCT. The
first-order diffraction from the grating, which corresponds fo the spectrally dispersed OCT
signal, is detected using a linear detector array. The heterodyne signal outputs from the
detector array are demodulated with a parallel signal processor, which consists of a plurality of
amplifiers and envelope detectors, and then sent to the personal computer. In this manner, our
system measures a plurality of spectraily resolved reflectance profiles in a single longitudinal
scan, enabling the extraction of the spectral content to be performed in real time. Meanwhile,
in our system the other part of interference light from the beam splitter is detected by a single
detector as well. This arrangement offers a full-spectrum detection for high resolution OCT
imaging in parallel with the spectroscopic measurement. Using an ultrabroad band Kerr-lens
mode-locked (KL.M) Ti:sapphire laser incorporated with a detector array, we demonstrated that
multiple channel, spectrally resolved reflectance profiles from a scattering media can be
acquired in a single longitudinal scan, with a spectral resolution that is comparable to that
given by the spectral bandwidth of a superluminescent diode source. SOCT measurement
using a supercontinuum light source has been demonstrated as well. Our multiple-channel
SOCT using a single ultrabroad band source may offer the advantages of real time and
accurate calibration in optical imaging of turbid media such as living biological objects.




ENHTOBEERUVBKEHROBRDE S _
MRk 18 €E 2 A 20 H

FE T ST R
BEEIRTEEEE
FE  CHAN Kinpui
BlE LD g
BE % T
R
SRR OBEERVERERORRE TREOEBVHEL T,
i
1. B
WA ATV ERETY B
B4 WK
2. WM EEH
' RBILE IR B

SEFIHR S YR OCT W BT BHIZE
5. BHAER | :
BAAER FRR 18428 16 H
WET 9-300-2 BE

4, BEEAH
AEE FR18E 1 A30A~FR18FE2H 158
B Rl FRL 182 A 16 B~ 182 B 208
5. BARLOBERVEREROMESR
(1) B CEE =l
(2) AR B

6. FUMIDEERROEE
AED &80

7. BERROBROEE
AR LB D



BUAK

BWh Ef > TR T 2SR B4 | BRgs

ENRYOBEEHEROES

BRSO, YD D e — L ABBER/LEGOCT)OEELE B E L THIEAT T
&4 BEBERRWEEFIER AR OCT OEAEICODWTERESHOEEMNS LD
HOTH D, FEIGE TRES N WFPEREAYE OCT 1 FYHE 24 L, —AidB it
T7NWANYT VOB ETS & THIHE OCT BHllZ1T 5 & MR, fiF2EIEFiIcd-o
THHLTHBIHEET LA TEF v RO OCTEHHZT S, REBT L1 hsoAFas
A VEBEBEMCEFNETH I LT, FRECDBY 2SR ERABCRE TS &
DMTED, REHIE X5 BEMMERELLB L US < OAERERET 57 DI EEE 100 am
DL EOBEEEAREEEALTWS, BEEEICLD, &Y 7N OEH M BEES LK
EFNY o TNDETF v R NAHBTBESE RN, TOESMMAREIEL WS, £k,
B 1.2-2.0 pm OEWHEBIZARY MBEGHTHA—N—02F 4 2o A(SCERE Az
OCT 881 & 2 K OB IUSHOB B TR T ONTH LU TWS, UEORAERUTOLS 6 E
WA TR L T o,

%1 B, ERATHEIN TS EANBEGEREMRICOWTE LD, Nty /o
FIEB LU ANBEGHBRHRELTO OCT DB 2L TWS., Fi=, 4%8 ocT
OBEMEBICBIROSHI oCT DEEAREH L, £FKOEN EAENEHEIT DLW TIRAT
W, B2, YRR E AW AR ENE X O B E SRR O WTE LD TS,
OCT DFEE L ZDBBIZDWTEHRL, BHROSHE OCT OWMAREB L ULHNE oCT D
ORBIEEENEREIC DOWTHETWS, 5 3 B, 2¥8 OCT DD OERHMNE LT, 100 mm
PDEOEEEZD D7 AP LV—FERWTEELZ OCT EBOREBIUBBEAKRIC
DWTERL, BEBEREEOBAICL2BIMEA A 7OFYRER L TNS, F4 B
W, WREAT O A VIR N WE OCT OBERIZDWTHBRLTWS, %75, Txh
N L — R RAWTHEEL 2B FERIESYEE oCT BBILX2ET )32 IO IEEEE
FEAEREICDVWTEER L, HEMEIC B W T TOEF v 2R IVAYE OCT B O RIS HIE %2
SL7 55 EE, WE 1220 pm OEWEIRICHE S TARY MV L TS SC HIE# H
WTHBSE L7/ OCT EBICKBEFNY TN O4Y OCT BRI DOWTER L, H4EEO
ERHTHBKOWIVEROBEBTRERICDWTIH U TWS, 5 6 Eid, AHELERIEL, &5
BHEIC L DHEEA AP T OFEEEISBOBECDVWTHHL T, BELLTNS.

KD RREEZ AN 2 BIOBEBREH TIARR 2> TS, ¥k, 2T 2 B8R
NTWB, Bhl, FFHEIIZMN, TEMICAEORIREEMNAEZESEALTEYD, B246%
TELTHRRHD LR, B EHELE.

BEREBROEROES

AELTER SOV NE OCT OEBEMERT A—J L T EBHMEA A— D Y OEREITE L
TEEREHCAZLOLHBINAWRRRETH S, ABEENIBORHCOWTEELHE
B EtTOSNESIACHEYSTAEMBILE ER, AEROEHNTOVTIE 1 BOBEESH

OERBLY 2 BIOBRBICLHEBSHTOREICLY, YU THFNEFTLLRDEDOT,

B EHIE L. -




