Seimk v 75— ‘J'I:Ldb('fé
BAREYT 7—*/7 F&lﬂﬂiiwgﬁsﬁ’ il

L. AR SHER. FIRE—ERS. FIFRR?
'AXLET. ‘B E O AXBEL




Plasma

Optical

Vortex

i

Heat load
Radicals
Ions

etc

AREAR

Plane
Wave

Wall

etc

Substrate

. FSXTICHET SR ABTRICENT, ER

[CEELNUFORNEEELRNIA—2THS.

« FYTI—SHETHFOREECTEEIFHIER

THETEIAMGTAEFEZTHS. LHL. K
DIEEARICLOFY TS —RBE@M R
. EEAHFHOAETEHZBAMICIEFREDLD
AEEICES.

« APWRETE. ROUSHLTEEGTRAMLREN

FHRZRIREICT 5. BV T S—nNiEERMHE
9HEEBEELTLNS,



. FyI—SRoRE




 BEERY TS — MRS E RIS LABALL DM ?

MEYTT7—RIEL, BB >THBEHAINVIBRAUENRLIFMABEAER
B9 5Lk H-TIERSNBDT,

EHBEDES
CIEICEELZ B R THREN—
FELOCTEEI-LBHEEIL
T4 WA RDEYTS5—3)
RIFBRISNHIZLN,
BREEDIES
CIEICEEL BRI THENE
I 5D TEEI-KYRENE
L. BAFRDOKYTS—%hE
NERAEIN D, F=1=L. EEIC
INELY,



EEAmE /EAE FUAFRE

L. Allen, et al., Opt. Comm. 112, 141 (1994) s
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Lrll :Laguerre polynomials

Zp:Rayleigh range (E nwj/ /1)

Wy:beam waist

l:topological charge

R(z):radius of curvature (= (2% + z3)/z)
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Since the traditional Doppler spectroscopy :
RF :13.56 MHz, 6 W

cannot detect the transverse flow, the laser
is tilted 45° against gas flow.



Measurement of Gas Flow

Absorption Ratio [a.u]
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Expected azimuthal Doppler shift and Lamb dip shift in 200 m/s flow 1s 28 MHz
and 15 MHz at r = 104, respectively.
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K. Yamane, et al., New J. Phys. 16, 053020 (2014). T eR—— 10
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The sign of the azimuthal Doppler shift of the OV
beam flips with the change of the topological
charge, and inversely proportional to r.
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Thank you for your attention!




