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Important bio-particles of nano-meter size.

Inorganic Herpesvirus -~

9 microprecipitates @ e
10 L SARS /,.

-

&
® Influenza

@®
w % Adenovirus
S ! y
° Zika, Hepatitis @
£ 7
o 10° e
o
= Norovirus
o
e o @
S ®
; / / ‘ Antibody aggregations
10° >~ ®
10 100 1000

OIS Particle Size (nm) ;



il ek
B RIBL A : L— Y — TSI L D E R TR

« BEZEL.L—F—N\D—0OFLD. BEFY.LOXDIZFEFLE
[Z. B2 EINIZKLY

o ATFTFURIN)— (FzFZLoAMIILAEE#EeEETFEHALGWNGS)

e DA AFEHBEREIX. BASNILOEBZ/NYIT7, T4ILEF—T1GE
BEGMSDRBNNELELGS(EEBRETTIL),

o RFUAANEELZRE (FHEOENETE)
. *j%ﬂlﬁlbwajnrb%f%é

- E3E:8¥ &510,000hHFHEEE,

. ')711/9«&\1%%

. HFHTESATEEEL TWebE{STHE.
%‘T OKINAWA INSTITUTE OF SCIENCE AND TECHNOLOGY GRADUATE UNIVERSITY ,



=R TR s

L—H—¥% 1 L—4—32
F548
DD \ / ' BRRY T —>
AGER Y AN N AszE <::}E%E

PRI 2 —— -

l

TIRIY AT LN
HRE T FIV
=Xy 31 o
BEARES  emwz®)

T. Shintake, “Proposal of Absolute Nanometer Size Measurement

in Flow Cytometry Based on Laser Interferometry” ,
doi.org/10.48550/arXiv.2105.11542, 21 May 2021
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Figure 1: System diagram of the spot size monitor.
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Figure 2: Example measurement and analysis.
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Wavelength in air

_ '10/
/p  2n sin(0/2)

Fringe pitch \ \

(same as resolution)

Zero to zero, Refractive index  Laser crossing angle
or peak to peak distance  of flow medium
water = 1.33
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Laser Type  Wavelength Crossing Angle Fringe Pitch | Working Particle Size
(nm) (deg) (nm) (nm)
water immerse
Green 532 nm 180 deg 200 nm 40 ~ 280 nm
(cavity type)
-- -- 160 deg 203 nm 41 ~ 284 nm

(prism coupling)

-- -- 120 deg 230 nm 46 ~ 322 nm
(lens NA=1.15)

-- -- 90 deg 282 nm 56 ~ 395 nm
(lens NA=0.94)

30 deg 773 nm 154 ~ 1082 nm
(lens NA = 0.34)

NA = nsinf halfangle

O[ ST OKINAWA INSTITUTE OF SCIENCE AND TECHNOLOGY GRADUATE UNIVERSITY 17



A EER B

“““““““

:_/J.fﬁ?ﬁ]lj:glzl%(
3+ 5555 \7—L:|:7 b\%of%ﬁ%l [XRARETELY

(b) Power Imbalance of Laser Beams

In a practical spot size monitor, the two laser beams do not always have the same
intensity because of imperfections in the mirror coating. This imbalance causes the
contrast of the interference fringe to drop below 100%. The fringe contrast is given

by
WL (11)

? 1+P,/P,

where P,/ F, is the power ratio of the two laser beams. Equation 11 indicates that
the fringe contrast maintains an almost perfect value (= 1 .0) over a wide range of
power imbalance. This is an important feature of the spot size monitor. Thanks to
this phenomenon, the spot size monitor can create a high contrast fringe and
measure the spot size with high accuracy.
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