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Fig. S1. Trapping stiffness for 85 nm polystyrene (PS) nanoparticles versus diameters under the
two-mode interference of x-HE; and even-EH;;. Considering a nanoparticle located at a position
of (x, y) = (0.5, 0) um (black dots) and (x, y) = (0, 0.44) um (red dots) respectively, longitudinal
forces could be calculated by moving nanoparticles along the z-direction. Thus, one obtained irap
via the slopes of longitudinal forces near the trapping equilibrium position. The inset shows the E-

field in the focal plane, where two kinds of foci were referred to as /1 and 4.
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Fig. S2. Longitudinal trapping strength for an 85 nm PS particle under two-mode interference of x-
polarized HE; and HE > (Longitudinal force (black curve) and potential energy (red curve) along

the fiber axis. The inset shows the calculated model).
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Fig. S3. E-field and trapping strength for an 85 nm PS particle under two-mode interference of even-
HE; and x-HE,. E-fields in (a), (b) the central cross-sections (xz and yz planes) and (c) the focal
plane (xy plane at z = 0.25 um) have a unit of V/m. Solid rectangles depict microfiber profiles. (d)
Potential energy densities (3D profile) in trapping planes, with a unit of kgT/W. The image below
shows the transverse force exerted on the nanoparticle in the trapping plane: the color scale indicates
the magnitude of the force and the arrows indicate its direction. The scale bars in panels (c) and (d)
are 0.5 pm.
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Fig. S4. Normalized E-field of interference pattern via the two-mode set of x-HE1; and even-EHy;

with diverse power ratios, one kept the power of x-HE 1 mode to be 1.04419 fW: (a) Pug - Pen=1 -
528, (b) PHE . PEH: 1: 1188, (C) PHE . PEH:3 o 1.

(y,2) = (0,0.58) pym, LP (z,z) = (0,0.58) ym, LP
1.5 j— - — 180 3 180
"N -/\ ¥ o ~n_ " -
a) \ " .\'\. —n—n i —a—
Lof® N\ / \ / {150 2| \/ 7 {150
/<! - /'/ S ;\ // -
~ 05 \ \ / 1120 ~ 1t \ / 1120 =
Z // \ i 2 = \ / B
- on E B —m— ! 1 . 00 =
Z Op------ \\ - \ Bt /" B U Z e -\'\-/" o Tl '-/"\-;.'_'.;'.» 92 =
S \ Yy 1. B = \
05} \ \ / 160 .3 B e} \ / 160 .3
\ L] / / o \ [
—1.0 535 hm f \ A / 130 —27T 532 nm -,ZV,, '\ y 4130
—s -t / >
T VNN N\ Lp r, \ /N
—1.5 L Wk L 0 -3 L \ 0
—1:0 —-0.5 0 0.5 1.0 —-1.0 —-0.5 0 0.5 1.0
z/jm y/pm
(y,z) = (0,0.43) pm, CP (x,2) = (0,0.43) pm, CP
(c) d)
2 o \ =" 200 2 ‘*(-\,\ \ 1 200
~ / 7 % A
1} \. / v . 1} N e s i
o o / 4150 ~ .4_X,- B 4150
d 'S X e = d A N ¥ =
z L7\ / - \ ! z
Z Oifs \.\ A i i Wﬂrh/i/ i 4 OifEmmmm s \.\ T /'( i L &
e \ / 41100 & 2 / a 100 £
o \ / .—-/'/. : = \ / /.—-/'/. =
oy \ / [ S \ / »
=Lf i I/ = =T 1 ? =
‘|" \\ / o 150 \\ // 150
532 nm - / B35 hm \ /
- el b o / o | IR )
2T '\/"\ O, /'\
! 0 L L L 0
—1.0 —0.5 0 0.5 1.0 —1.0 —0.5 0 0.5 1.0

z/pm y/jm

KlS5 X4 HE + EHy R EH 3K BAT 85 nm 1) PS JURLI iR [ ROR (Bt th 48
Wi Sss aaidonBae HEDVTEER)  (a), (b) LMIREHLL: (o), (d) BRIRS
B

Fig. S5. Transverse trapping strength for an 85 nm PS particle under the two-mode interference of
x-HE; and even-EH; (Transverse force (black curves) and potentials (red curves) in trapping
planes under (a), (b) linear and (c), (d) circular polarization excitation. The insets show the

calculated models).
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