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Fourier Transform Raman Spectroscopy

lonansUsznounsiaunsliinies FT-Raman 8% Bruker u Ram Il UszdwiosufoAn1s FT-Raman (F10109-
3) uAnsgimaniiaztuedl dhelieneideiedesde qudieieioineimaniuazinelulad wninends
walulaggsund
3.19n&d1581999: 1.RAMII User Manual, January 2008
2.Raman Spectroscopy, Wesufjuinsaalnsalad gudinalulagnansuas Januviena,
nINgIAN-NUeEUY 2544
3.WI-505-01-09 Fumaunslfiaies FT-IR 8% Bruker u tensor27
4. OPUS Spectroscopy Software Version 7 User Manual LAB,2011 BRUKER OPTIK Gmbh
5. Introduction into Raman Spectroscopy, Carolin Lehner
Alleny: FT-Raman A Fourier Transform Raman Spectroscopy
ANu3URnYaU: UnvemaniUszdsies FT-Raman muauguasuiinveunsldnuaies FT-Raman uay
JawspuiesuuRnisuazaunsallviegluanimmioulde
FaA259839
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- wandssnsaaesedliluvinalndunasumunmailiih - udsiidarduudindnrdounassunau
Auiing
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- WRa N, w3o Dry air Aifeenisldlamnutunay uiaasueulasenlaseonain wias Arsasdl flow
rate lailAiu 0.055 AnsAou? war AUAU 2 YIS (W3aUszuM 29 psi)

WaNN13: 1A394 FT-Raman 1uwaiadinsizvimmgflaidu (functional group) Tuansuszneuduriduas
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wAlATULUL 2uuunusnyaenTinde Dispersive Raman wag FT-Raman fifiuginsesilony

\Juuuu FT-Raman dstulugfletillovaulvgjaznanntsludiures FT-Raman

N13n521390LEI5I10U(Raman Scattered light)

Laser lieht

Rayleigh Scattering

Raman Scattered licht .
JUN 1 MatAndwaesui(Raman scatter)

Sample

saal

Usngnsnszidsuassnany Weduasawesiianudugdludunedisluanalusegnsazgnnse fundainns
nszduaseanin Tasuasiinssidsooniniasdidauemedufisiudanawe sunsedudonuasiiuanssls
(Rayleigh scatter) duguasdndiuiifivsinaniosunaziinisnsvidwauaiinnuenadusseenuidenduast
71 9111U(Raman scatter) ﬁﬂgﬂﬁl

d9uUsznauvanIad FT-Raman 8%a Bruker 3u RAMII

duusznouveaaIes FT-Raman Usenaumediusingdagunuas3

Liquid nitrogen cooled

Ge detector

Optics compartment

Sample compartment

Status indicators

31] 7 2 uansAUUsENEUNBUBNIASDS FT-Raman Ram |l

(* \A303 FT-Raman Ram Il fiAud= aerefuFT-IR vertex 70 Faawnsaifenldnuldnuaumanganiissuntouyin

484 Beamsplitter tiiudsiililvinelumsouad)

/ : j Sumpic
b— D qulud N, cooled 1 Beamsplitter ' Lens
Ge dctu.lor : Moving H \
-— 1 —
: mirror : 7
}
1 L e o e e -— ‘- - Parabolic
collection
Dielectric i mirror
\ =

filters Z /“ Nd-YAQ
\ \ Hasiter
A==

Spatial filters
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gﬂﬁ 3 Wan3 block diagram \A384 Fourier Transform Raman Spectroscopy

1. Laser source: ¥iln NA-YAG laser with line filter fmnuemindu 1064 nm Irndsanlddous 1-500mw
(Laser source %84 FT-Raman dgfinnmemindugs Iuhlitndanudoutrsh anuenaduideldde
785 nm Way 1064nm)

2. Sample compart: @nsaialdnwennan vewd we wiuildy Uszneude 3 Immﬁﬂﬁ(ﬁﬂgﬂﬁ@
2.1 standard mode winzdwsuiegeiiidureanas veauds uludy
2.2 Video mode ingdmsusiageiiidu veauds na wuiidy
2.3 HTS mode winzgdmdusegneiifuveanar ne anunsaindhegdldetseiesds 96 fega

3. Interferometer: Wududnuendwaseandu 2 @ druvinzindeurnu beamsplitter sanluds
Moving mirror duguasdndaunilsazgnazvieuluss fixed mirror

4. Detector: {uila Ge detector with liquid nitrogen cooled a¢liidtyayrauroutnegs Usenausied

oo

'
a

UsTlulasiuvaivuin 7.5 ans awnsaldanulddeiiestia 5 fu (Ragui2)

8.AUNDUNSLAIUUAIADENS

gunsalmawseuiegazunaglundesdil daguauans Useneulume

Sample holder(Powder)

cuvette (liquid)

Naphthalene Std.

Sulfur Std. Plastic sample

8.1 fhegeiidundosunlazidenudiunadietgisasiu sample holder Inaldfidnsaeneg Usunuildladiiu

1 g pagu

8.2 fhegeiduresudadnuuziuuiuanunsaslu sample compartment lélag
8.3 fedrmiuveavaidesifing nounioasuviuasslnldluriauia vial 3o Quartz cuvette
8.4 MpgaiiwinzauiuLATes FT-Raman ABfa8E19M199U organic materials 11 @AAIMNTINBIMNT 81

= % a s & v
AaLLINHDU IW@LﬂJai sy

9.9UNBUNSLUALATDY

1. sunsesatalinasaaniedesiuainuiy
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2. Uadiauaunsvineuves laser lngvyunguwannnileligadagy

3. quiasedhiUszuna 15 wii

[

4. Tudwes sample compartment 2iilWlanI@n UL EIUA1T0UATOIUIIURURTINA AT
A B C D

A =uansdn1ue reference lamp ( Green = on Black = off )
B = Interlock status( Green = ready to measure, interlock close Black = interlock open)
C = error status( Orange = laser system error Black= no laser system error )
D = laser status( Red = laser is ON Black = laser is OFF)
5. Uamauinimes

6. ilUsunsu OPUS ( agfut Desktop) agldmiinvinadaguits 1ld password “ OPUS” uana login

5U#l 3 uanaviising OPUS login
10.5unaun1suAIaslngldTusunsu OPUS

10.1 ana login udvglaniieinemagui 4 Bavuanssiuazden version 183 OPUS lvina OK
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B8P HoHd

Y I - T-P X YT X X1

5 of 17

5U#l 4 wans About OPUS

10.2 TUiden XY motor stage Liol9ivuAsy g ninaesnufIg1awaI8e wiinmng

xy stage eRNUMAIUANTIAINITUBBNAITUN 5

i &
L

l

§eo8n

U1 5 uans XY stage

10.3 n3all4 standard modelufi Advance Data collection ﬁ'ﬂ'gﬂﬁé a4 Video mode Ul Video

Measurement ﬁﬂgﬂﬁ?
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SUNTWanInTNeg Video measurement

U

11.9unaun155ululuun standard

11.1 Lﬂf‘ﬁ'ﬁuqﬂﬂ‘imﬂlu sample compartment IﬁLfJuﬁ'ﬂ'gUﬁ 8
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11.2 IUﬁLm‘g Advance Data collection a¢l@utingne measurement aaﬂmﬁﬂgﬂﬁ9

——

8 e [ [, [ o[ 1| B 15

== -

11.3 RUWIN measurement AzLNUIANEDE S FINTANTILIIFDIRIATAIT

Basic:

UM 9 WERINTINANG measurement

Basic dialog box

@

Experiment: click ﬁﬁu load L@9n raman.xpm

Operator name: ldoAu operate w3 lildnla

Sample description: Td%afoes

Sample from: Tds1waziduna1agmIufoInNIs

Path: uans file folder idosnsiivdoya

File name: wans3afiag19ntanab)

sl v

Raman laser power: TaAMN&191UYBUALLDTADIN15(1-500mW)

Auto lamp off: ideniliefesnistrlaawesonlui@mie nesauan

Switch laser off: naduililafensUniaLsas

Sample Raman Spectrum:naduiliiafaanssuiiegns

Advanced: ﬁﬂgﬂﬁllo

E‘U‘ﬁ 8 wansSample compartment Tu
mode standard m{f Quartz cuvette

WATIALND vial




nsldunazn1sUngeineAIae FT-Raman (8% Bruker U Rami) 8 of 17

Meniurement iy
B esc| B Avvanced | ) Optic | Acqustien | FT | Disolay | flackoround | Crack Sgral | Beam Patn | Soectral Range Selection

Expermert Load Seve |Ramangem

Ade

Ado

U7 10 LERINTIIANG measurement :

Advance dialog box

Experiment: @1%3U Load %79 Save Experiment:

File name: <@snm> i lalimald

Path: & file folder fifosmafiutoya
Resolution(cm-1:nuazidealunsialildsuay Unfaesali 4

Sample scan time: S1uauAflunns scan fhegrweasldmoduunifly
Save data from: den%3 wave no. fiednis scan(4000-20 cm-1)

Result spectrum:L&an Raman spectrum

o

Check Signal: m'gﬂﬁll

Meassement ——

B fesc | B sdverced | [ Opec | Acqueten | FT | Dipley | Backgmured 4<% 5073 Beam Pt | Specesl Range Selecson

Fud Sean
Amgl- 0 Pos- 53604 Raman laser warmup

U7 11 Uansvineng measurement :

Check Signal dialog box

- s
ow@ | [fecewad

Accrye 4 Em Corcel

Check Signallddm$uusuan sensitivity Tiungauiudiegne Inegea1 Amplitude il

a

Ampl: uansdyaaitinld msazegil 5000-10000

Pos: @RI (position) U84 Interferogram

Raman Laser warmup: ERIANEIUNAIL]

v
a

Save peak position:ifielfdynainzauudlineudl
Scale display: vgngainaunnu Y

Scan range:l@an43 scan Tukwkny X

show: idenadifosnisuans

Excitation laser setpoint: Ufusmdsnuvesiaweinudesnsiaenatndoudis 41

Left Right Up Down: Usussezinsseninsiegaiukasawesinenaluaulie Amplitude fiwsngey




nsldunazn1sUngeineAIae FT-Raman (8% Bruker U Rami) 9 of 17

v
a0 v A w1

Tnefisvindsiusuamdnuresameimudesnislaenaty Excitation laser setpoint Iniuidonuansmaiiy
spectrum USuszazvinsszninshegsiulanaweslaonat Left Right Up Down auldan Amplitude imsnzas
wiInNAUy Save peak position

11.4 $useens: Wold conditions Awngauidindunnii Basic Téde fees wdnalu sample Raman

spectrum LaYN15uAI981s

12. n155uRA2819tuluNe Video

121 Lﬂgauqﬂﬂiﬂﬂu sample compartment Wlﬂuﬁdgﬂﬁ 12

e

gﬂﬁ 12 uang Sample compartment Tu

mode Video

12.2 1@9n Video measurement 2gla1inen4a Video assisted measurement muﬁgﬂﬁ 13

AAYL start measurement without 3D ﬁ]ﬂﬁﬂﬁwhaﬁagﬂﬁm
——— ==

B basc | Advarvoed | Optic | Acqustion | FT | Ovplay | Beckground | X1 Stage | Qo Signat

Ewert | Losd | Ramanspm

SUT 13 wananineg Video assisted

Vi vth X1Z Sage - U

R ey ’ measurement

JUN 14 wanaviineing start

measurement without 3D

12.3 YSusiunmisveaaesliegnsinatsiegnuazUulniavesnmlvidalaenaunss XY stage n3e
Move to uauientay 1-5 muilansald vseldduaunss X Y Z anudidieens anuwinudunau
19 11.2-11.3
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12.4 Ms5usagnalulyug video @1unsadandiuuainen1simsisiuuiidiogalsvanamumislnendn

Ydon Measurement spots/grid.axdiliiaen 4 uuu dagy 15

E‘Uﬁ 15 1L@ns Measurement spots/grid..

Mouse Mode...

Hardware Control..

Video Image ..

Defining Positions.. » Defnelines MessrementGid. )

Moving To Defined Posiions...  »|  Define Rectangular Grid
Define Ellipticsl Grid
Stating Measurement..
. Edit Measurement Positons

WUUTH 1. Mark Measurement positions: lensumisiidasnmsiauusiegnmudasnistagld mouse
aanluuRegsansidentdvatesumianudides

WUUT 2. Define Linear Measurement Grid: EansumisnsTawuuidunsaasld mouse fuunidunss
vuiethudaldduugaiiFeansia

WUUTi 3. Define Rectangular Grid:densumianisiauuudndelagld mouse fnuanseudindsy
vuiethudaldduugaiiFeansia

wuuil 4. Define elliptical Grid: danduntanisiauuuisilagld mouse fMviuanseu

uieg i ldduIugaifeansin

12.5 @ start run M39 start Measurement (3U#1 16) tASesRgyin1siuauAsunngniidenty
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gﬂﬁ 16 @MY start Measurement

m-m -
EET L

12.6 idfeeneazgn save dnlugl® na IR spectrum aguanIntl window display

13. n1s5unegeluluun HTS

13.1 Lﬂﬁﬂuqﬂﬂiﬂﬂu sample compartment Wrﬂuﬁﬁgﬂﬁ 17

SUTI 17 uang Sample compartment Tu

Y

mode HTS

13.2 L‘LJﬂI‘L]iLLﬂﬁiJ OPUS (AB ﬁ]viwmmqmﬁﬂw 18

PUS |

A9
g
‘v

(

General Setup Product Setup Measurements Exit

5U7l 18 uamawthsing OPUS LAB

General Setup: uansAinebivenniesUnivrliiuasuwlaseylslumini

Product Setup :Wﬁy’ﬁaﬂfjmm%aéfaLaaLLazLﬁaﬂ experiment filgaAnl3i3auosudlumin Advance
Data collection (ﬁﬂgﬂﬁw)

Measurement: d1usuidensumis Tadosogna wavnadu

13.3 1UN Measurement wakden HTS-R A2La@n9019s198199989191un 96 mwumaiﬂmzo
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t Growp 18t HTS stage

Prosu . o ot g R —
7)opus
A LAB

Proguct o e peoouct wate proqust

Experment | Backgrouns | Mub Evsiustion| QUANT | IDENT | Storing Optons | Procuctinfo | Logrepent HTSR

Save Back

JUN 19 wananieing Product Setup

| S

\ fﬁ

Descrition Prata Fomat (Swakpate inestze Plate

Mossure al Foszons

Measurs multpls Plates

Kinatics

Create Sample Table(s) Load Sample Table(s) Measure Cancel

13.4 Ildmumiafigesnisulagldi Eﬂﬁ' 20 LAAIATINENG HTS-R Afudu Eendnudasumud
panazidudivaes fﬁﬁaﬂﬂﬁ%’uunw ILVNLUPITIVI TTIEdSUle dit POSILON \Vl\]EUﬁZl)

13.5 99n1lUT create sample tables Tladoludasiilriasy vﬁ”ﬂgﬂﬁzz

13.6 1oV create sample tables Sa‘u%aaLLfc’hmﬂﬁmﬁm&ﬂﬁamﬁuﬁﬁuﬁagﬂﬁ%

13.7 ¥11M3 save assignment nA OK and Return UaIng Measure 1A3049¥1NN5T5UIUATUNNALILS
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o et A T —————————— 355 P ———————————

ITS-R Measurements. Plate Index : 1 96-weil-plate
’gewnpﬂun E¥wie Fommel intiaiize Plete
' 2 3 “ 5 ‘ 7 0 ) " " 12

B ‘ S ‘ o]/7 o
g, ) ) ) { ) | |

Position: H5
o | \ ) ( ) ( \ ) Product: Empty
0
€
3
B
"

Measure all Positions

Measure muttiple Plates

Kinetics.

Create Sample Table(s) Load Sample Table(s) Measure Cancel
O3 48 et Ao M-
HTS-R Measurements. Piste Index . 1 95-wei-piste
Description : test FIECTO Initiakze Plete
' 2 ) “ B . v . a n n 12
- @OOO00O00O00OCQ0 r)orys
o i ) ) N N ) )
Position: C12
R R | NG DENE ) ) { Product Empty
o
B
¥
o
"
¥ Measure ail Positions.
Measure multiple Plates
Kineties
Create Sample Table(s) Load Sample Table(s) Measure Cancel

JUN 21 uansmihdnansidensunisiineanisiu

13 of 17
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(0PUS L28 Opesator Administrator i 106
Product Group test HTS stage
") OPUS Product Fresh
-7 LAB

11: Sample Description 1

Mcroplate

Description test

Assign selected positions Delete selected rows

[Fosea] Prodt Grous & ot T W |

OK and return Save assignment Cancel

U 22 uansmiineng Create Sample Tables

0ns Lee Opsraor Admescrncs T i oGS —

[HTS-R Measurements. Plate Index : 1
IDescription : test

Plate Format 96-well-piate d Initialize Plate

@}/

Position: H7
Product: Empty

7 Measure all Positions
Measure multiple Plates

Kinetics

Create Sample Table(s) Load Sample Table(s) Measure Cancel

JUN 23 wanamieinadlevinnis create euTosuad

N153ATINaNARRIWIINAILWI-505-01-09 Yunaunsldin3as FT-IR 8% Bruker §u tensor27

J931MAYB9LATDY FT-Raman wW3suliigunu Dispersive Raman Wansnan1519919a198

Applications Dispersive Raman FT-Raman

Semiconductors Good Luminescence @1064nm
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Aqueous samples No problem No problem with 785 nm

Fixed focus with 1064 recommended

Black sample possible Possible, cooling required
High temperature >1000°C Max. 200°C

Organic materials limited Frist choice

Inorganic materials good General good,

sometimes fluorescence with transition

metals
Bio/Life science good Good(bulk samples)
Pharmaceuticals good good
Art&Archeology good good
Semiconductors good limited

Side Effects lunpfin FT-Raman fianuemadi 1064 nm ﬁﬁﬂ‘f‘j
1. Fluorescence Effects 9ziAniusagnafiil Tanewinnsuaduluesduseneu wu wén Tasdlen Husu
&nwauz Raman spectrum 7ikin Fluorescence Effects ﬁumwﬂugﬂﬁ 24
ﬁ%%LLﬁl‘Uﬁdﬁ: Burning out fluorescence
: Change of excitation line
: Removing fluorescence with confocal arrangement
: Baseline correction
2. Thermal heating Effects aziinfushagsiididnuwasdnimu carbon black gy

1Y

anwauy Raman spectrum #iiin Thermal heating Effects Aawanslugus 25
Tunlussdl : Defocusing laser beam
: Cooling down sample

: Rotating sample
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iuinnsldeses Weldiiaseu viallaniAsauinn1sdngn  InszeavinllaaesianIen
ponINAEUaNlA
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nswdnlulasiaumailiaugunsaidesiuanudaendelvinsu

n1sUngeine

ndanldauaialivihanuazenludiu sample compartment wagseudasadlalvitansiail

ANAN

vharwavemuTnuseudeomniuliliinsuduine
nsradaatosgrautuluemniuindwiauldnudnfussumindlediudydnvaiiifa
dngamniuazanutumeluviedlsliAunasidiimue

Wasuiganrutu Giica gel) melueiasndUnvintoidoudydnuaifeuiledesiunuiy

avanlursdsinanansimsviwas i linsauinanudenie

Wululasiumadludiures detector nnduaviviewdlomiudydnvalifowiioleaiuarudens




