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Abstract: In response to the difficulty of achieving high spatiotemporal resolution measurements of boundary layer
flow velocity using existing techniques, the femtosecond laser-induced cyano chemiluminescence speed measurement
technique (FLICC) has been proposed. This technique employs femtosecond laser pulses to generate filaments in a meth-
ane/ nitrogen mixed flow field, inducing intense and long-lived cyano radical CN (B-X) fluorescence as a tracer marker,
thereby enhancing signal quality and extending the temporal tracking window to enable high-precision velocity measure-
ments within the boundary layer. Experimental results demonstrate that the FLICC technique can effectively adapt to com-
plex flow environments and successfully achieve high spatiotemporal resolution measurements of low-velocity flow fields
in the boundary layer region, with the lower limit of velocity measurement reaching as low as 5 m/s. This provides a new
high-precision diagnostic tool for flow field velocity measurements in fluid dynamics and aerospace research.
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Fig.1 Schematic diagram of molecular tagging velocimetry



iR

BREFWERER - 17 -

1.2 KGEE

H 5t / U FLICC Y63 K i 3 )2 it 3ok i ) i
SR E AN 2 s . BKEE A RENEOR AR 4 A
WREHATAIS , O 4 800 nm ., FRLK g it
4 m] B CENEOE K vl Ak Ry e B R 267 nm
Bk R i A 280 wl OGRS B0
Jik o 7E R D 9L 4 X3 48 485 55 (A2 B (Focal Length,
FL)f =500 mm ) R £ J5 A 2R B TR, % 22K 45
BHFETRHMOE LT 2 am WM E. W= 4
F AN 10 mm 1Y A 57 LR, SO
LA OE BGOSR 2, FLEARE R 2 mm,
BT REE LD g . AR T R A
SIRAA, M o s i

KEHOLE

1ICCD
2
it
e SL
(f=500 mm) M
T BRI TS 73 F(Intensified Charge-Coupled Device, ICCD)
2 W /R FLICC O Kl B2 it o N S22
Fig.2  Experimental setup for measuring methane / nitrogen

FLICC spectrum and boundary laminar flow field velocity
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