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Abstract

In this additional part of the original paper [@dyised calculations and corrected equations are
presented. Also some conclusions from the origiagler are revised and discussed briefly.
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The authors have made a conclusion that the equdtio The phase trajectories from Fig.3a-d from the oagi
(8) from the original paper [1] is not applicable the | paper must be replaced with the movement trajegori
considered conditions of microsphere movement aftefFig. la—b as examples), where calculations are based on
new numerical simulations of trapping dynamics and | the equation (1). Radius of microsphere is consier
cording to results from the papers [2, 3] and tbek{4]. | equal to 5 um as in the original paper.
In order to make use of the equation (8) in furttecu-
lations, the elementary integration time step thaeo of
10° s has to be considered. 41

The aforementioned equation (8) was previously irseg 2
calculations, because it was not clear for us \whedameter
was major in determination of microsphere trapmngb-
sence of it (during movement of microsphere in stnic
potential Qy(S) it moves with positive acceleration in the
first half and with negative acceleration in thecsl half). 5]

Thus, the applicable equation for the numericalusinm
lation of microsphere movement must contain the lef

S, um

part with mass equaling to zero (the zero masdlaisci e T s 1o 15 20 25 30
approximation [4]): ) ts
a

F (8)+v(% - V(9) =0, @

In this equation, acceleration is also not considlebe- 12
cause mass is equal to zero. Therefore, a velofci#tymicro- 6] s
sphere is dependent on the distaBtkee same way as trap- ol AT
ping force and related to it geometrical paramé&efS) 5] 4
Moreover, the equation (1) is not strongly depehadsm £ ol /,.;?" omw
choosing the appropriate order of the time intémnattep. G 2l P “ —-—10mwW

The condition of trapping is also needed to pe 4] P
changed to the same condition of microsphere esgapi 6] ’
from an optical trap: 8]

Vi = K™Y ) "% obs 0w  ops  o%  om  ols

The maximal speed for trapping to be performed isb) Ls
proportional to the power of focused laser beane &h Fig. 1. Trajectories of flowing microspheres witsFnl.57
ble from original paper must be corrected in thesywfor under different conditions: a — is a trajectorytafpped
microspherevith ns=1.57} microsphere in water flow at the value of the irciipower

1 mW; b —is the dynamics of changing the microsphe

Table. Values of maximum speeds M g -
on flowing in blood plasma at different values @& thcident

. | 1mW | 10mW | 100 mW power and at the value of the original speed equaled
i‘l;]h\:avgé(r:rosphere MOVING 11 um/s 112 um/$1114 pm/s to 120 pm’/s
The microsphere moving The trajectory of trapped microsphere is showed on
: 7 9um/s 93 pm/s 931 um/s Fig. 1a. The starting velocity is 11 pm/s. The micro-
in blood plasma

sphere remains on the equilibrium position — neathe
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to the consideration of one dimensional force ddpane [3] Haghshenas-Jaryani M, Black B, Ghaffari S, Drake J,

[5]. . . . Bowling A, Mohanty S. Dynamics of microscopic obgct
On the Fig. b, the transformation from the linear tp in optical tweezers: experimental determinatioruoéler-

curved trajectory is showed dependent on the laeeer damped regime and numerical simulation using nuates
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Thus, the conclusions of original paper regarding | DOI: 10.1007/s11071-013-1185-0.
conditions of microsphere (as a cell model) tragpinust be [ [4] Andronov AA, Vitt AA, Khaikin SE. Theory of osciltars.
corrected, where numerical simulations based oaties Oxford, London, Edinburgh, New York, Toronto, Paris
(1) and (2) are considered. The main mismatch feetwlee g;z;r;kf:rt: Pergamon Press Lid.; 1966. ISBN: 978-3148
conditions (.)f trappi_ng is the -question of propardiity be- [5] Merenda F, Boer G, Rohner J, Delacretaz G, SalatRe R-
tween maximal critical velocity and power of focddaser Escape trajectories of single-beam optically trapmécro-
beam. However, the trap stiffness calibration canpbr- particles in a transverse fluid flow. Optics Exre006:

formed based on the analysis of trapping dynarfics [ 14(4): 1685-1699. DOI: 10.1364/OE.14.001685.
[6] Capitanio M, Romano G, Ballerini R, Giuntini M. Calibra

Referencgs ) ] tion of optical tweezers with differential interégrce con-
[1] Klykov SS, Fedosov IV, Tuchin VV. Dynamic analysit trast signals. Rev Sci Instrum 2002; 73(4): 16876169
optical cell trapping in the ray optics regime. Cartgp DOI: 10.1063/1.1460929.

Author’s information

Sergei S. Klykov graduated from Saratov State University in “Phgsigpecialization at 2013. Currently he is a
PhD student at Saratov State University. His re$esterests are laser tweezers, optical trappiigraanipulation, op-
tical microscopy. E-mailssklykov@yandex.ru

Ivan V. Fedosov, Ph.D. is an associate professor of Optics angRitonics department of Saratov State Universi-
ty. His research interests are focused on physipgts; laser measurements in biomedicine; lassgristics of bio-
flows, optical ultramicroscopy and laser tweezers.

Valery V. Tuchin is a professor and chairman of Optics and Bioptiotoat Saratov State University. He is also
the head of laboratory, Institute of Precision Mathbs and Control, RAS, and the supervisor of tiseiplinary labor-
atory on Biophotonics at Tomsk State Universitys Hisearch interests include biophotonics, tispliesy laser medi-
cine, tissue optical clearing, and nanobiophotortitss is a member of SPIE, OSA, and IEEE. He isllavieof SPIE
and has been awarded Honored Science Worker &fubsia, SPIE Educator Award, and FiDiPro (Finland).

Code of State Categories Scientific and Technidakination (in Russian — GRNTI)): 29.31.27.
Received October 31, 2016. The final version —I@@ctd1, 2016.

Juzaiin: S.E. Taxtapos. Odopmnenue u Bépctka: M.A. Baxe, E.B. Cemukonennsix, C.B. Cmarun u f1.E. Taxrapos.
JIut. pegaxtop u xoppekrop O.H. JlurBunosa. KoncymsranT no odopmienuio anrnosssranoro 6moka M.U. Korsp.

E-mail: ko@smr.ry http://www.computeroptics.smr.ru

Tloamucano B neuats 9.11.2016. Ve meu. 1. 18,48.
3aka3 Ne 11/5.Tupax 3193k3. [ledars odcernas. Popmar 62x84 1/8.
Lena: 550py6ueii / Price of 550 rubles (6+)

Penakuus: Uuctutyt cucreM 06pabotku nzobpaxennii PAH — dunmnan ®HULL «Kpucrannorpadust u poronuka» PAH, (443010y. Camapa, yi. Mosnogorsapaeiickas, 151).
Coyupenurerm: DeepaabHOE rOCYIaPCTBEHHOE ABTOHOMHOE 00Pa30BATEIILHOE YUPEAKICHHE BBICIIETO 00pa30BaHMs
«CaMapCKii HaLOHABHBIH HCCIe0BATENbCKHI yHHBepeHTeT nMerH akazemuka C.I1. Koponesa» (443086r. Camapa, MockoBckoe miocce, 1.34),
DeJiepanbHOE IOCY1apCTBEHHOE yUpex/ieHHe «DeiepallbHblii HayqHO-HCCIeI0BaTeNbCKHil LieHTp «Kpucrauiorpadus u potornka» Poceniickoii akazemun Hayk» (117342r. Mocksa, yi1. Byrieposa, 1 17A).
Ortneuarano B Tunorpapun OO0 IlIpeanpustue «Hosas texunka» (443013, Camapa, np-kt. Kapia Mapkca, 24-76)




