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CoaepxaHue npeseHTaumm

Obwas nHdopmaumsa o komnaHnm SOL instruments
BO3MOXXHOCTM paMaHOBCKOro KOH(OoKanbHOro MMKpockona
Confotec NR500

[MpMepbl paMmaHOBCKUX N3MepPEHNI
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SOL instruments Ltd. (SOLAR TIl) ocHoBaHa B 1994 .
SOL instruments — MHOBaLMOHHAA KOMMNAHUSA, OCHOBHbIMU
BUaaMun 0eAaTenbHOCTU KOTOPOU ABNAKTCSA pa3paboTka,
NPOM3BOACTBO U NpodaXka HayKOeEMKOro obopyaoBaHus.
KomMmnaHunsa akTMBHO pa3BMBaEeT BU3HEC B TPEX KITHOYEBbLIX CETMEHTaX:
AHanuTuka
CnekTpockonus

J1azepol

[MpoaoyKkumnsi B HacTosLwee BpeMs akcnopTmpyetcs B bonee yem 30
CTpaH mupa.

www.solinstruments.com
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[pynna pa3spaboTynkos O6opynoBaHue

* lccnepoBaHne * MexaHn4eckoe Npon3BoOACTBO
 PaspaborTka: * [Mpon3BOACTBO ANEKTPOHNKN

- ONTUYECKNX KOMIMNOHEHTOB ° rlpOI/I3BOﬂ,CTBO onTn4ecCKmx

- MEXaHUYECKUX MPELM3NOHHBIX Y35TOB  KOMMOHEHTOB (BakyyMHOE HanblneHne)
- ONNEKTPOHHBIX CXEM U KOMIMOHEHTOB » Otaen c6opKn 1 FCTUPOBKU
- NporpaMmmMHoro obecrne4yeHus

www.solinstruments.com
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[lepBas ckaHupyloLwas pamaHoBCKas KOHdooKasrbHas cuctema oOT
SOL instruments paspaboTtaHa B 1998 r.
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3D pamaHOBCKUW KOHJhOKanbHbIM MUKPOCKO
Confotec® NR500 (cuctema ¢ MHBEPTUPOBAHHBLIM MUKPOCKOMOM)
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3D pamaHOBCKUW KOHJ)OKanbHbIM MUKPOCKOTT
Confotec® NR500 (cuctema ¢ npsimbiM MUKPOCKOMOM)

Confotec - NRS520
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OnTuko-MexaHuyecknn moaynb cuctembl Confotec® NR500

Spectrometer unit CCD

E (f PMT|
PNIT

= 1 S L)

Scanning unit

Microscope

— | e Input unit
Beam expander Glan-Taylor prism
Tunable pinhole
jecti Laser
Edge filters Objective

B0o3MOXXHOCTb YCTaHOBKM 5 nasepos

www.solinstruments.com
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[leTekTopbl

MS 50041

PMT

InGaAs Camera VIS CCD



SO0

instruments
Confotec
family .

” Confotec® MR150
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RAMAN SPECTROSCOPY LABORATORY

www.solinstruments.com
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KnoyeBble 0COOEHHOCTHU

e [lonHaga aBTOMaTuU3auus
e ABTOMAaTU3MPOBAHHOE MEPEKIOYEHME na3epoB (10 5 nasepos)
e B0O3MOXHOCTb KApTUPOBAHUS C BbICOKOW CKOPOCTbIO
(1000x1000 nukceneu 3a 3 cek)
e 2D/3D KoH@oOKanbHble N3MepeHns
e Bo3MOXHOCTb paboTbl B HU3KOYACTOTHOW 0briacTu cnekrpa
e BblCOKOe NpocTpaHCTBEHHOE paspelleHne
(B nriockocTtu: <200 HM; akcuarnbHoe: < 500 HMm)
e Bbicokoe cnektpanbHoe paspelweHune (1o 0.006 Hm, 0.25 cm™)
e Lnpokun cnekTpanbHbIN gnanasoH

www.solinstruments.com
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CeHcop LUBETHOU KaMepbl
(onTn4yeckoe nsobpaxeHune (20x o6bEKTUB)

www.solinstruments.com
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CnekTp KOMBOMHALIMOHHOIO paccessiHUs

1. SpcWndhMormal
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et DA _

131.225%

659.974 1155.543

2460.641 2045.743
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BbicokockopocTHoe 3D kaptupoBaHue ¢ Confotec

Rayleigh Raman

www.solinstruments.com
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AHanma MmuHeparnos

ObnacTtb ckaHnpoBaHua: 43x43 MKM
LLlar ckaHnpoBaHus: 172 HM
Bpema pernctpaumn: 3 cek

www.solinstruments.com
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Confotec® CARS cucrtema

Forward CARS (F-CARYS)

Epi CARS (E-CARS)

www.solinstruments.com
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CARS B cpaBHeHUM co crioHTaHHbIM KP iInstruments

Ap=496 nm
As=521.7 nm
Aas=472.7 nm
w,;,=992 cm™

. 1586 1177 606

Raman Shift [cm-1]
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Why is the CARS technique attractive?

Main advantages:

- More stronger signals than spontaneous Raman

- CARS signal is a lower wavelength. Fluorescence is minimal

- Fast imaging, real time analysis

- Higher spatial resolution (CARS signal is acquired only in a focus where
excitation intensity is the highest)

- Spectral resolution of CARS signal is defined only by the width of pumping
lasers lines, what simplifies spectral measurements (detection of CARS
signals can be performed without any spectral instrument)

- CARS signal is proportional to the squared molecule concentration. It allows
using CARS for quantitative measurements of chemical substance
concentration

- Minimally invasive (nondestructive) method for biological samples

Drawback:
- Nonresonant background; can be minimized by the polarization sensitive
detection

www.solinstruments.com
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F-CARS image (3045 cm?) of different Polysterene beads

d=104 (1.59 um)

d=50.4 (0.7 um 40

&
d=40 (0.535 um)

Area size: 7.6 um




CARS/TPEF imaging of cancer HelLa cells

colors presentation

instruments

Proteins and lipids were observed in
the CARS mode at  their
characteristic vibrations of 2930 cm™
and 2840 cm, respectively.

Nucleic acids, stained by acridine
orange, were acquired in the red
(Ribonucleic acid, RNA) and green
(DNA) fluorescence channels in
TPEF mode.

A.Kachynski, A. Kuzmin, and P. N.Prasad,
The State University of New York
At Buffalo
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AHanus Si CTpyKTyp.
CkopoCTHOEe KapTupoBaHue ¢ ncnosnb3osaHnem EM-CCD ANDOR DU970

PamaHoBcKkoe nsobpaxeHue PaneeBckoe n3obpakeHue

300x300 To4ek, 3 mcek/To4ka 1000x1000 Touek, 400 mKkcek/Touyka

www.solinstruments.com
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BM3yan|/|3au,|/|9| Hanp9|>|<eH|/||‘/’| B KPEMHUEBOM KaHTUIIEBEPE

Intensity, a. u.

T T T
300 400 500 600 700
Raman shift, cm™

BennuunHa HanpsikeHus
o(MPa) = -435 -(w - w0) (cm™"),
roe o0 = 520.5cm™! - nosnyma

nMKa KpemMHus 6e3 mexaHU4YecKnx
HanNpsH>KeHun

www.solinstruments.com
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Mepnoandeckas STI (shallow trench isolation) cTpykTypa

compression

£

> Si g\ Si0; Si @
area pressure area

1/em
1.6
1.2
0.8
04
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HuskouyactoTHasa KP cnektpockonusa. OTpesatowmne dunsTpbl C Pe3Kon rpaHuuen

532 HM OSIMHHOBOJHOBLIN
nponyckarwmn unetp

o ———rr T T T T T T T T T T T T T T T T
[ 10000 | 219.1 Cepa .
4o |
18001/mm)
8000 | -
000 = o
E —— 5 degrees .
=y [ — o degree = 6000 | -
o > 50.0 473.2
@ 153.8
& 4000 .
10000 | £
2000 -
0 =, . . . : . .
-0 100 200 300 40 500 600 OO
Raman Shiftlcm™] 0

-50 (.) 5.0 1(.)0 1:30 2(.)0 2;0 3(.)0 3;0 4(.)0 4:30 5(.)0 550
~30 cm! (OD5 ans p-nonsipusaumm Raman Shift{em ]
nasepa n HakroHe unetpa Ha 5 rpagycos)

www.solinstruments.com
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HunakouyactoTHas KP cnektpockonua. ObbemMHble 6parroBckme onnbTpbl

ObbemHble  DparroBckMe  pelletkm - Npo3padHble  MIAaCTUHKM  C
nepnognyeckon moaynsuuen nokasarens npenomneHus (tonwmHa: 1-10
MM; moaynaumsa: 5000 - 10000 nniockocten/Mmm).

Bbicokas oTpaxaTtenbHas CNoCOOHOCTbL OPArrOBCKMX PeLLETOK AOCTUraeTcs

B Y3KOM [Ouana3oHe AOJIMH BOJIH, ofpegendemMoMm YyCrioBnem Bparra
A=N(2n),

roe A — nepuopa peweTkn, A — AIMHA BOAHbI, N - NOKa3aTenb NPeoMAeHuUs.
CeneKTMBHOCTb MO AJINHE BOIHbI AN NPpUBAU3UTENbHO OLLEeHMBAETCA KakK
AN /N = N/IL, roe L — ToNWMHa peLleTKu.

AN/ =107 ~

vy

www.solinstruments.com
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[locTonHcTBa 0O6beMHbIX OparroBckux pewetok (VBG)

NO3BONSAKT NPOBOANTL N3MepeHns BonNnau nasepHomn nuHmm (<10 cm-1)
pabounin ananasoH: 400 — 2500 Hm

NO3BOMAKT OQHOBPEMEHHO UccrenoBaTb CTOKCOBO U

aHTMCTOKCOBO paccesiHne

nponyckaHne pamMaHOBCKOro curHana: <95%

* OTCYTCTBWE MOSigpm3ayMoOHHON 3aBUCUMOCTHU

* He JerpagvpyroT nog MOLHbIM Na3epHbIM N3nyyYeHnem

www.solinstruments.com
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Husko4vacToTHble cnekTpbl KP nonutunos CdI2 (Cadmium lodide)
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CnekTpanbHoe pa3peLleHne

CnekTpanbHOe paspelleHne cnekTporpada MOXeT onpeaenaTbCs  Kak
MUHUMArbHO BO3MOXHas LUMPUHA OETEKTUPYEMON OOMHOYHOM CreKTpanbHOMn
NHUM Ha ee nonysbicote (FWHM).

17 692.947 m
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[1Be cneKkTtparlribHble JINHUN OAWHAaKOBOW MHTEHCUBHOCTU MOryT ObITb pa3peLlleHbl, ecrin
paccTtoaHne mexagy HMMm bonbLue LUMPUHBbI NVHUIA Ha nosnyBbICOTE
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HeKOTOpre npomn3soanTenn PaMaHOBCKUX CNctem ans
CrneKkTpalibHOro paspeweHna NCnosJib3yroT ocobble onpegeneHns.

' measured data

PaspelueHune Ha nukcen (HM/nnkcen)
— fitted data

PaspelleHne Ha  nukcen  onpeaensieT
KONMMYECTBO CBETA, NPUXOASLLEEcs Ha OAWH
nukcen cnektpanbHon CCD (HM Ha nukcen).

St
[

[ToBTOpPSIEMOCTbL MO AfTIMHAM BOJSIH (TOYHOCTD)

To4YHOCTL onpegeneHns nos3vumn nuka npu
ero annpokcumaunm N3BeCTHbIMU (PYHKUUAMU ¥
(0.01 cm?) i

o
T

T
s
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Juienne pelleTka

Juwenne pelweTtka — crneunanbHas nnockas oTpaxaTenbHasi AudpakuMoHHas
peLleTka C TpeyronbHbIM NPoduneM LTpMxa, Ucnonb3yemas npu 6onbLUmX
yrnax andpakumm 1 BbICOKMX Mopsakax cnektpa. MMeet OTHOCUTENbHO
HebonbLLUY NNOTHOCTb LUTPUXOB.
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MonumMepHas nnexka _ Ring §-C stretching
(nonuatuneHtepedranar - Polyalkylene Glycol) . (PET)
:
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CnekTtpockonua KP rpadena

G-band Intensity Map
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YrnepoaHble BONOKHa

YrnepoaHbie BOSIOKHa UrparoT BCce BO3pacTaroLLyo posib 1U3-3a
BOonbLOoN NPOYHOCTU Ha pacTsXKeHue, HU3KOro yaeribHOro Beca,
HMU3KOro KoadpdumumeHTa pacTaxeHns 1 XMMMYeCKon MHEPTHOCTN.
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Intensity, a.u.

2 D-bandé)

0 : : : : : :
500 1000 1500 2000 2500 3000 3500 4000 4500 5000

Raman shift, cm’”
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21 X 21 X 7 MKM
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[MpnmMeHeHne paMmaHOBCKOW KOHJOOKaribHOW MUKPOCKOMUK ONA
aHanusa MHOIOCSIOMHbIX MOSIMMEPHbIX MITEHOK

[TneHkn NCMNOJIb3YKOTCA, HarnpmumMmep, A4 3allnTtbl NAWEBbIX MPOAOYKTOB,
d TaKXXe B Ka4eCTBe YyrnakoBO4YHOIo mnin n3oJidaunoHHOIro Marepumarna.

Polypropylene

Acrylic layer

Polyethylene | . ”
terephthalate ! "

£] \ \
SN R
“\JJJ W UL M) L
R T =
Raman shif, o
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Intensity, a.u.

CnekTpockonmua KOMOUHALUMOHHOIO paccesiHusa ang
naeHTndunKaLumm MMHepanos

OnTuyeckoe n3obpaxeHune

K-Feldspar
(K1 xNaAISI,

Og

200 400 600 800 1000
Raman shift, cm™'

Intensity, a.u.

PamaHoBckoe nsobpaxxeHue

Anorthite

 (Cay,Na,Fe))ALSi,Og
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Peannayemble MeTOAbl CBETOBOM MUKPOCKONUN Ha base
Confotec NR500

MoaynbHblM nogxo4 K Au3anHy MNO3BONSET peanu3oBatb B OL4HOM

WHCTPYMEHTE TakMe MeToabl CBETOBOW MMUKPOCKOMNUM Kak:

* KoHhokanbHaa pamaHoBckas u hriyopecLeHTHas CKaHupyrowad
MMKpOCKOMNnS

» Confocal Laser reflected (Rayleigh) imaging

* Coherent Anti Stokes Raman Microscopy (CARS)

» Upconversion Luminescence

» Two-Photon Excited Fluorescence (TPFE) Microscopy

» Second-harmonic Imaging (SHG) Microscopy

* Fluorescence Life Time Imaging (FLIM) Microscopy

» Stimulated Raman Scattering (SRS) Microscopy

* Tip Enhanced Raman Spectroscopy (kombuHauma Raman & AFM)

* UamepeHune cnekTpoB OpunnoasHoBckoro paccedaHns (85 pm centered
at 532 nm, 1pm resolution, VIPA spectrometer)

www.solinstruments.com
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Cnacubo 3a BHMMaHue!

www.solinstruments.com



