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TG VL RN T3 R R 10 B B B A5 2] (R WIS 32 AR L
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TEWEL 5 I, — S HAT R O3 40 A G AT
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B SR FH A7 "B B R R U ) S8 T A AR
K ARAG 1Bl AR ST ¥ (¥ 05 YA 3 i 7R 1 s
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JE DA B ASE 78 7 B A i 6o R LA v B AN ]
WA AR . 76 G 8 27 A5 40 M A 27 N FH o, T 4
13244 (TCR) AR IK/MHC E 44 (pMHC) #1 H.
A F D sz 1350 JE 3k i R) AT IR T 40 A
JEBEH R, LR T 40 AR I Ay (R4, A
PS8 L TRk 1 Ak R AHLE, JET T 40 MR ET
(100 2 T B A Ak T I A R, Ok SR R AN
TN AR gy TR RS, W 2 kS S =00
AR TAHE AR ) BOL 44t ANMRLF
WARTFE.
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Abstract

Conventional method of calibrating optical trap stiffness is applicable for microspheres whose diameters range from hundreds of
nanometer to several micrometers, but only have a slight advantage for those microspheres with diameters lager than five micrometers.
To compensate this, we experimentally develop a time of flight method for measuring optical trap stiffness with larger microspheres.
By comparing the optical trap stiffness of microspheres with different sizes and different materials at different laser powers, the time
of flight method is confirmed to be more accurate and practical for microspheres larger than 5 um; the result is of the same order of
magnitude as the results of Brownian noise based analysis of 5 pm polystyrene bead. The results are higher than theoretical values due
to the limited bandwidth of the camera. In comparison, the time of flight method is superior to other methods and does make sense in
the fast calibration of optical trap stiffness on cell level. This method can be applied to optical traps with special field distributions. In
the measurement of mechanical properties of cells, it can avoid using microspheres as force probe, thus providing a novel approach to

the study of sophisticated single molecule process on the membrane of cells.
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