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Deep imaging of two-photon fluorescence by space-time focusing with femtosecond pulse laser
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Abstract

We target deep imaging of laser induced
fluorescence at ~2 mm depth within intact or
semi-intact tissue. Time lens system can improve S/N
in a multiphoton excited fluorescence microscopy.
We experimentally examine the capability of the time
lens system combined with a CPA femtosecond laser
system.

1 (XC®IZ

N7 ABREB S, MIEANOERTEY TH A L
TEAT 2 HENROFRBEIC R > TW 5, ANz 8l
T 5 DITITEFBEMBEN W SN T & 7228, TS
ORI EDRIFFRFICE VI 02 pm TH Y, Ho
BEEXV/NEWAEERGTOBRIIR#ECH -T2, 2T,
SF OFEBABRNT 5512, 2 nm BEOHIEEBRESD
T HERBELETEATHIRICEESE, ZOoELEBRT D
SOGBMEE N BISE S hvio, SEORBRMERIE, BUAIL 725y
TITENIEHR (¥ 7)) 2 BETEALEREAES T %
FEBL S, SN BRI E R L2tk kA B
TOETENEAES OB EZRET D,

T bR R SRS 111 — ok T b R B BRI b
Kex 2 EfEHE-> 5D, TR, EN—E
W ODNFZWRIN LT, EEIRED DR EICERS
TOHEMPBEOZ L THDL B AIEHTIEDOEE,
— RO RO 2 5O ETRE ST 5 2 &iTk
B, THTENGBEMBITERS T EBIET D LT, B
FEOREEEZHERT 2N OEEEN S VEMEL L
THB I TWD, REEZTICH ESEL 51213 —
IR —OEWREPKLETH Y, FAMIER %
L7l s & 5[2],

— MR 72 O EOEBRIEE Tk L v X X D MM e
EHRIZLVERIZBTDIAR Yy YA X1 yum LT T
HD, B, REOUAT —F 2H5HTRABOKRE &

O ZEE L CHAEZRESHEILERDH D,
FEBEAR LNV O VIR LERE THENIXY 7V Z A AT
AA—V U T EITH DKL D, BV LEERD
BWHAMIESR CIIE#ETH 5, B L XX BT+
W& > THMEFERFBICEMOICHIEL, 205K L
Tehzm L XEEHWTHESENT 5, KL XER
B ECHIBS &0, TRt A A — V% —EICES R
L2 EDEEEETOILENELS, ZoXHM
A ERR LT ND[3], TR EHEMBEORERE %
HIR 92 RO — >N RE N TH D0, HEARER L
CARFE AL EIH LTV, EBH O EARE VR
ML XM LR THES HMO MRS Z &
DKL, DEVERL L R RT AL, AR LD
OTERETO _RTA A=Y 7 %I CCD ki
MBREEDHLZLENTE, BEHAONMEEEZHERF LI E
FUTNAVHALTA A=V TRAETH D,
ABFPETIE, TR BB AW TR EZE D RN
WAL TOA A=V T ERTHIFEEZAHBE LTS, CPA
VAT ADNDLDT = A ML —YF UL R & VW TREZEH
EHITED T HTFHA A= T EITH, T, BES
T8 D5y fiREHe D KA E AT - 72,

2 HER

Fig.1 ICHFfE L o RO SEE X AR, B L o X
i, B FIC L - TV RIS E 52T, — B
HIC VR EHEL, Ly X2V F R CHE
£ UTBRIT, ZERaBAEMME L, REERERZIT S
HLDOTH 5D,

graﬁng é 2 : lens :|ens
fq fq fq fq

Fig.1 Schematic of time lens system.
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Fig.2 Experimental configuration for deep imaging.
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Fig.3 (a)The spectrum of the IFRIT-BIO. (b)The transform

limited pulse of the measured spectrum shape.
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Fig.4 Experimental setup to measure axial resolution.
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Fig.5 Compensation of the pulse by changing grating separation.
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Fig.6 Measurement of axial resolution.
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