aunu cukstosas galerijas modu mikrorezonatoru izstrade

optisko frekvencu standartu un biosensoru

pielietojumiem, un to raksturosana ar femtosekunzu
optisko frekvencu kemmi

Projekta 7. atskaite par paveikto perioda
01.09.2018.- 30.11.2018.

|. Brice
A. Atvars
R. Viter.
J. Alnis

NACIONALAIS EIROPAS SAVIENIBA

ATTISTIBAS w
PLANS 2020 "“

IEGULDIJUMS TAVA NAKOTNE

Eiropas Regionalas
attistibas fonds

ERAF projekts Nr. 1.1.1.1/16/A/259



Par projektu
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femtosekunzu optisko frekvencu
kemmi. _ . . .
*  Projekta numurs: 1.1.1.1/16/A/259 ® Planotie projekta galvenie
* Projekta merkis: jaunu zinasanu- rezultati:
zinatibas ieguSana CGM rezonatoru 4 publikacijas, 3 zinatibu apraksts,
izstrade, stabilizéSana un modelésana,
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Spherical whispering gallery mode resonators covered by
ZnO nanolayer
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Zn0 covered microresonator

Mativation: Zn0Q layer s a base for bioselective laver

10™ Optoelectronics and Photonics 20 by
Winter School —( resonator

Znuooalung
Transparent and conformal coating
= High refractive index (n~ 1.96, 760
m

no Zn0O nanolayer Zn0 nanolayer 20 nm

Atarmic layer deposition (ALD) technigue
to cover resonators with Zn0

| % nmj
s
’ - Controlled thickness (5, 10, 20, 50
I and 100 n layers)
rice v g o
- WGM resonators

. Atvars I T e

Zn0 layer is introduced;
Maxirmal Q-factor is obtained when

C kto rST. KI ppen berg { ZnQ layer thickness is about 20 nm;
| } - Van Der Waals force between
2 - 2 n r 2 1 i ] L] resonater and prism becomes weaker
, ) et when resonators are covered by Zn0
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CGM rezonatoru modelégana ar

MATLAB

Signala izplatiSanas laika (analizéts programmas paraugs)

Color-scaled image plot of Ez in ring resonator with PML boundary and at time=6 fs

y (in um)
N w -

w

X (in um)

Color-scaled image plot of Ez in ring resonator with PML boundary and at tlme—48 fs
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Color-scaled image plot of Ez in ring resonator with PML boundary and at time=22 fs
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& 3 » ¢ r Matlab » Examplel
Current Folder ® (& Editor - © g _fing. g _ring_
Name ~ | Program3g_sing resanatorm ¢ | 4 |
#) Bxampletm 184 = N_lambda=wav*le-6/delta;
185 — E2X(21,31:75)=0.5*sin(( (2*pi* (c/ (delta*N_lambda))* (n-tstart) *deltat)));
186 — Ezy(21,31:75)=0.5*sin (((2*pi* (¢/ (delta*N_lambda})* (n-tstart) *deltat)));
187
188 = Ez=Ezx+Ezy;
189 & Figures - Figure 1 - o %
&0 ;”_""‘e sz ;“"“i iﬁ;eq)”]“”: F;"f :‘f;:] File Edit View Insent Tools Debug Deskiop Window Help %
191 — =imagesc(delta* (1:1:xdim)*1e+6, (delta* (1:1:yd T =
192 — set (h, 'AlphaData’, 2. 5%epsilon’ /epsilon0) ; DSda kR 0DLL- (30D BOEZO
193 = title(['\f - - | Figure1
194 — xlabel('x
195 - yiabell'y lot of Ez in ring resonator with PML boundary @
196 — set(gca, 'F
197 — getframe;
198 — “end
199 0.5
- 200 LEEEEEERE 113 $3388%

Details ~ =
201 % END OF PROGRAM

Workspace @ 202 % $335484088188 0

Name ~ Value 5
Command Window 0 5
New to MATLAB? See resources for Getting Started, b
fx -1

X (in um)
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Prototipa izveide CGMR mérijumiem Skidruma
biosensoriem




Mikrofluidikas vannina ar rezonatoru un prizmu




.

Drained liquid

Pure water

Droplet




CGMR piliena

2. izgatavota versija
mazaka teflona vannina
nepieciesama mazaks skidruma tilpums




Uzrakstita mikrofluidikas slircu automatiskas
vadibas programma

ar G-code komandu standartu no Processing
interpretatora vides.

P mixeris | Processing 2.2.1 =10l x|

File Edit Sketch Tools Help

myPort = new Serial{thiz, Serial.list()[2], 115208@8); delay(lOQ08);
println{myPort.read());

myPort.write{"g%l gl x-1 F153"); myPort.write(l3);
delay (5008);

for {(int 1 = @8; 1 « 15; 1 = 1+1)

myPort.write{"g%l gl z1.2 F35"); myPort.write(l3);
delay (loEaa);

myPort.write("g%l gl x-1.2 F35"); myPort.write(l3);
delay (5000);

myPort.write("g%l g1 v1.2 F35"); myPort.write(l3);
delay (lOE00);

myPort.write{"g31 g1 x-1.2 F35"); myPDrt.hritE(lS};
delay (5008);

Rl




CGM lodites skidruma
temperaturas stabilizacija
ar termoelektrisko Peltier
elementu

lespejams sildit vai dzeseét

Nepieciesams iemacities
Izmainit uzdoto temperaturu
automatizeti pa soliem no
datora.

FAle Wiew Seguencer Help

1 1 ] 1 1 1 1 ﬂ D
Unload +  Expand All Collapse Al Zoom H 100 % = =
(i) T-Cube TEC Controller S/N 87813370 1 W ¥ ] N
: Active = M —
= AN o
Mew Open Manage
o
19.40°C 1950°c | . A Eror @
Get Sequence =
e 'v O Enahle Seguence Sequence
Sensor: Transducer o W Devices 1 Used
Range: -45 to 145 °C : _ Steps 3
Step Size: 0.1 °C Settings Step ~ O 82751 ntotal 3
Duration < 1 min
@ Run " Edit

Move devices here when not in use

Jabeuely sousnbos



Eksperimenta datorekrana videoieraksts mainot
temperaturu
par 1 gradu un uzpildot / iztuksojot vanninu

vairakas reizes.

Zilais signals - CGMR rezonanses,

dzeltenais - 50 MHz interferences etalona signals frekvences skenésanas
kalibrésanas

" LabVIEW

SignalExpress

:::::

5018 14.29:55

."--;u-ll \f e |u: u ﬂ E u L . |G.¢.~...'..-. B oo, | I ssteiem. (I cosmierine |@i:.m:i« E;‘,-"""’""‘ |En-.—--.- o i;ﬂ---r:n— Aoy o med | M) 8 I:-'_::‘_r:__,t

Si02 rmicrosphere WGMR resonatorin a water bath. L
Janis Alnis
Mo visws % Published on Dec 5 2012



NepiecieSamiba sekot lidzi rezonanses pika nobidei laika

10 fm = 5MHz

Taking whispering gallery-mode single
virus detection and sizing to the limit
- O 20_ FWHM (a ) V. R. Dantham, 5. Holler, V. Kolchenko, 7.
- Wan, and S. Amold
' - 1 GHZ Appl. Phys. Lett. 101, 043704 (2012)
l 0.15
.SD
DFB laser diode used
0.10; | | ] larger continuous scans
A (nm) 780.670 780.675 AMHz linewidth
' f=—2.5GHz =

MS2 virus

I R Wy
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850x11.25in 4]

g e T ™ il
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https://youtu.be/Gq28w8HIAmQ

BIDAQ_IS.vi Front Panel
File Edic View Project Operate Toos Window Help

OIEH Spt Application Fert |- |8 ||

Rezonansu maksimumu
merisanas programma merijjumiem ="

inial guess parameter bounds
tolerance:
| inital ampltude amp min amp max

- - 1 -
£}/ 0.0001
reala laika g - |- =
infial center
k! ‘EEl’ltEfmlﬂ

RAT—— center max

}V 100 ;’J'NEN 15 et

initial standard dewiation

Tiek veidota grafiskaja i e

offset min offset max

do_ e

National Instruments LabVIEW vide —

14 bitu ADC, 10kpunkti, 10 x sekunde, 4 k

B! DAQ_35.vi Block Diagram
File Edit

Operate Tools Window Help

[0t Application Fort |+ | (B |[@ime | [0~ [Fat]

View Project

<[u]

Lockin?

\aveform Graph AID initial guess

Ta[True_~bf

center

E i Waveform Chart
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1
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error ot

WSEE]
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tolerance waveform Graph Fit
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----- =

- [z B & E
Waveform Graph Al1 b TPosition ] D
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iz

[u/Devzierio [}

0
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o o ]
w EE— Data Entry Limits: Hurber of pesks | || o
[z

i
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ertor auk 2
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WaeForm Graph ALZ
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7
Data Enry Linits
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Rezonatoru kausesana -\
rotejot skiedru ]

legust labaku sferiskumui
bet Q-faktors nav labaks;
jo Skiedra sasméréjas

no turetaja gumijas




Trapecveida skiedras stiepsanas stenda pirmie

rezultati un uzlabosana
| ] | l

Trapecveida Skiedras stiepsanas izejmaterials (vienmodas skiedra 980 nm ) un transmisijas diagnostika ar
lazerpointeri.




CGM mikrorezonatora kausésana ar CO, lazeri

tagad izdodas samera labi, apmeram 1s kausesanas laiks, nav
piesarnojums no liesmas

nav noliekSanas no gazes plusmas, bet ir termiska nolieksanas uz
karstakoko pusi.
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