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Synchrotron-based FT-IR system
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IR Beam Line Interlock System
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AR LB R IR s o i o Bk 2 F B rEBL14ALE R 0 F
ek BT 4 R R~ B 2 R 4 X b kB 3 R -Nicolet 6700
( Thermo-Nicolet Instruments, Madison, WI, USA) %2 % #= & ‘= *F &g i
Continuum (Spectra Tech, Oak Ridge, TN, USA) 2% & @ = - H ¢ & =
Fg oo k@ Rz A a5 4 (KB o v ez 5L4k )
Pl E% § 4 £r(77 K) e A g5 FF I 4 (Mercury Cadmium Telluride - MCT)
WRIEEFHEE HRPG M~ BRI R AR (Detectivity, D* ) % £ 3%
R A ) 5 50 x 50 um? ~ 5.0 x 10'° cm Hz'? W% 4000 — 650 cm-

Lo o o 5 SR R een A B Y G b R R ARG D B Bk 50 B2 R

2 F 53N B e 4% (Cassegrain objective)>™ & &% & B & I8 (7 k3%
Bpl> ARELBDEFE AL 13310 um? o gt oo 5k A
BB e+ i Bl ¥  (Interferogram) 32 4| * Happ-Genzel ¥ &_ > 42 ;%

(Apodization function)#-72 2 & "X 5 B 2_ feif & = g4k 975l 42 el

AEFBE o
Beam Size Interferometer
Acceptance Angle Energy ) Flux
Source FWHM Resolution
H x V (mrad?) (cm) _ (photons/ sec)
H x V (micron?) (cm-1)
BM 70 x 30 4000-650 13 x 10 0.125 2 x 1012




=~ OMNIC: i1 dd

[ & OMNIC - [Windowl] (=[x}
EEﬂB Edit Collect ¥iew Process Analyee Report Afl: Window Help - |0 X

Default - Transmission -
't M | W S5 | B el B | QB RO

GND spectra selected m
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CHOOBD:: 2

¥ F ehid & #3840 T #77] (Main Function)

ﬁ F B 53K T(experiment setup)
ﬁ ## # . (collect background)

ﬂ F & % ¥ (collect sample)

otk i
CtrHD> % % k2 F fF F T2
Ctrl+F-> Fit Window & -7

Ctrl+H-> "2 & £ 3% (Hint)




=~ R 5% 2 8% Z(experiment setup)
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fetpeh s, B e TRk T, A

i%ﬁ TBenchJ Em ’ lliﬁ‘b'é}%? 1\3@_,‘;{%1&%
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i
® Sample compartment: £ % - & p] % b
2>FTIR# & 2 %4 (main)
> 5 Hcs(uScope %R / uScope % T » :FH & &% 7 % £ P

® Source: £ kR

— 1R (Globar source) Beam size: 50 x 30 um?
—>External (SR source) Beam size: 13 x 10 um?

® Recommended range: % T & |k #icf* ]
—24000~650 cm! (- % 5 # [F :4000~650 cmlz_ )

® Velocity: X THFHEMBTER (FRFFITA KR TLE4 om!' (&
W kiR - Bk T B EATH$0.125cm) s MCTH & &
5 1.8988 cm/s ; DTGS#5 #+i# & 5 0.4747 cm/s)

® Detector i B & 4% : MCT/A=50*50 um?; MCT/B=250%*250 um?

® Aperture: FTIRA # p & Blaperture /5

(#taperturezk ¥ 3t iz vh kR enE 8L b o5 F aperturerT % B T PF iz ¢ B R

R R TR 2 e o F R AR IR FHRLBEED

% 5 BRG] 4o 0 (e d SPFTIRP dnlz oF £k 2 2L e A kR i vh sk g
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Experiment Setup - C:\My Documents\Omnic\Param\Default.exp

3 single beam

B Tone

 Coliect LGN Quality |-
g Peak to Peak:3.18 Loc: 2048
2 Parameter Yalue
O MisiMax @ Reskloipeak Sample compartment _ Left pScope; %R+
Detector MCT/A =l
Beamsplitter KBr =]
Source R ~
Accessory MNone ~
Windew______ None v
Recommended range | 4000 ---- B50
Max range limit 4000
Min range limit 650
Gain:1 1.0 ~
Yelocity 1.8988 ~
5 ' 2 ' | Aperture 100
1100 1000 Sample shuttle [
Data points
> Ay s
»>< @A U 1] <%=

( Help 3 E 0pen';, ( Save ) (Save“A;,

( oK ’ E‘C‘anc‘er,




Rind s Ref A > E# - 3§ §aperture @ 8 77 &
a)§ (i 585 5 B4 (uScope%R or pScope%T)

i Tmapping, ¥ & 3% ¥aperturefic &

Expe riment SE.t.LIp"— C:.lMy_.Dnc.umen_t:swrnnic.lPa.ramlDeI&.ull.,.exp.

b i
oLl

- Dimensions Aperture
Caollection type: Area map
K 3 Apply
Step size (urmy: [ B £ Detaun ) © Rectangular K (urm): [To
Mumber of points: [a E (U i 10
Estimated collection time: 30.99 minutes Angle (): I—D
Estimated disk space: 82154 KBvtes
MNone
~Background O
Background: The hackground pointis not defined t -
Helg ) € o) Eoancer
Background point {pmj: | Mot defined Mot defined vl
—Profile ,’
Profile type: IChemigram Li
Region start; Iu_u Region end; 0.0
Baseline start: |D.D Baseline end: 0

B Advanced mapping options

b)g infe * L5 % FTIRES 5 3 %8 (main)

i 7 TBench; T & 3 Taperturedi &

Experiment Setup - C:\My Documents\Omnic\Param\Default.exp

K |
Peak to Peak:3.18 Loc: T
> Parameter | “alue
O Minfax ® Peakto peak Samprlié”;:ompar‘tment Left pScobiéT%R =~
Detector MCTAA =
Beamsplitter |KBr =]
Source IR ~!
Accessory None e
WWindow MNone - |
Recommended range | 4000 - 650
hax range limit 4000
tin range limit 650
Gain:1 1.0 =l
Welocity 1.8988 e
- : : . - - . - . . ' Aperture 100
1100 o0 Sample shuttle ¥is
Data points
> AT | =2
< @A | ) <=
3 single beam
A Tone
— e— SR— S e ———————————




AEAF -HE & T HREERD

“ TBench; 7 & 42 > 4 ¥ TPeak to peak j ~ T SingleBeam j > #-+

FERR RO S N 181 EL@%;@%@;@ AP - AT M

DI T B

Experiment Setup - C:\My Documents\Omnic\Param\Default.exp

Experiment Setup - C:\My Documents\Omnic\Par. Bench l ! TH l I I l
Peak to Peak:76.69
Bench Parameter Walue
' ! l ] ‘ ! ! “ O Minhax @® Peakto peak

Sample compartment  Left pScope; %R

£ Peak to Peak:73.79

Detector MCT/A

Beamsplitter KBr

Source External

Accessory None

Window None
Recommended range 4000 - 650

Ma range limit 4000

Min range limit 650

Gain:1 10

Velocity 1.8988

[RARNEN RN RNR]

-
3000 2000 Aperture 100 |
Wavenurabers (cr-1) 200 T -
(Freeze ) Wavenumbers (cm-1)
L2 i B 2 > Ay =
B DA 03 o S0 |2
s ¥ single beam
e 3 Tone
Copen ) Csave ) foavens) o)

( Help ) ( Open ) '_ Save ) (SaveAs’ f oK \

B E%*;T'\Freﬂ.” gk d R FTAET PP BEET 2 kg (F
SRHEMELA R g o P FHRT > AREY T P EASLAR

BEEEI AREAS ZETT o Fe B8 (AT F RS

S
e
K

FFEPEFRARG)IFENE AT A EAL LB ity 3

a) FEILIR AL F F OB L(F8-10/] PFHE L - =)
b) & * SRIME  FRELE T RL ¥ E T (15 GeV, 360 mA)

c) R ¥ pF > FH#-Sourced External (SR)2>IR—>OFFI 7x i B kR o
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Experiment Setup

B Loci= % § 7 =3%2048 » & & B % 27 Alignfe &

1. [Experiment setup~> Diagnostic> Reset Bench|

‘ @ ,A

. Diagnostic |20
N %

HGNE- IQ\’ L
Mex:1.93  Mn:-1.21  Loc:1024

“:\My Documents\Omnic\Param\D

Align Bench
Bench alignment in progress.
Maximizing laser signal
T T
1100 1000
i

Data points

| —

[ view reference detector

m w f Verify Smart Accessory 3 f Check Desiccant.. 3

Fren ) Copen ) Csave ) Favens)

( oK ) (‘C‘ancel,

2. Alignfzg i |Experiment setup—> Diagnostic%Alignl
b Y
= IRk 18

E#FAlignfe i > T A,

7,
O
I

a) Fat R E IRFFRE o 4ok o pFid * SRER > 3L 8L RR 2

I
T3k T_® P £ & % JhExternal (SR source) °
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® Scan: 16 #F T H(/12"5 4)

® Resolution: 4 k¥ f245 B (&

® Final format:

4B

-S“%

8 e

® Background

%_% Single beam

% %_% Log(1/R)

Handling

#

&K F0.125~32)

T% =1/Ip * 100
Abs.=log(1/T)=-log(I/lp)=-logT

B~ % F pFELiE 1 (collect background before every sample)

Pt S PFBEE AT fn T A B cd Bk

(loading bac

kground file)

Experiment Setup - C:\Wy Documents\Omnic\Param\Defaultiexp EJ Experiment Setup - C:\My Documents\Omnic\Param\Default,exp

ol 7
Estimated time for this collection: 00.00:57

No. of scans:
Resolution; [4. v

Data spacing: 1,926 om-1

3

@Automalic almospheric suppression

o~

%) Preview dta calection
a Use fixed Y-axis limits in collect window

— File Handiing
3 save automaticaly ) Save interferograms

Base name: | NE M

C:My Documents\Omniclautosave\Diaw(132 spa

Background Handling
) Collectbackground before every sample

() Collect background after every sample

() Collect background afier D rinutes

() Use specified background fle:

I M l( Browse )

Cleet |7
Estimated time for this collection: 000057

No. of scans:
Resolution: |4 Y

—File Handling
) save automaticaly 7 Save interferograms

Base rane. | N Y

C:\Wly Documents\OmniclautosavelDiaw132 spa

Data spacing: 1.926 em-1

Final format; (WG v

Comection; |H20 and C02

o

v

3

@ Automatic atmospheric suppression

{7 Prsien daa cllecion

(7] Use fed Y- it ncolect window

r—Background Handing
(0 olleet background before every sample

0 Callet background aferevery sample
() Collectbackground afer

Use specified backyround fle:

l ¢\Documents and Setﬁngs\SR-lMS\l (ouowse. )

mﬂ/\“

Min: :I Marlj A Collst \:| scans forthe background Min: I:] Max:|:] seans for the background
Experiment itle: Experiment description: Experiment tile: Expenment description:
| [

Jb E..\n. P

Rk R

Dlolols

D




F # 5k 3 B # (collect background)

g
GRS SRS S JE R Sl T R R
iifds o R AR AL T RLFH Y o

~ % 2x ¥ *t Pause > fie & SR /1 P

= : : t
Experimarﬂ f J .Bench;Status’
ﬁ%{m e | A R A0 [HRY
|Addtuan indow _vj ]
mu B Rl Edt Colect View Process Analyze Series Repot Ats SST Window Heb ' -8
i Experiment: | 0 5nch St
o. Collect Bakground |
| 9 (R0 S EEEE A ka0 Hat
Confirmation [Add 102 newwindow D)
9 ) Background %! /’\
\/ Please prepare fo collect the background spectrum. | { \
-—)m P{ "\\
/0K Caneel | / \
. 5 J \
50': § B} / ‘\\\
il P / \
| £ 15—:‘\ / X
30_: m_; n\\ : \\\ f///‘"\\v.,\
3 P / o Y
1 5! \\,,_// Mo,
| ! %
10: L i
- e =0 am P am 800 Iy
0 S S ————— Wavenumbers fem-1)
4000 0 0 W |z s 4000cm-1 Peak Value: 310
0 Collect Stats
V5774 f

.Col\ect Status

& L #H B (collect sample)

o
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# ~ FTIR Mapping 7 28 -8k 2
rAlps AL E TER T FH D% R
A= 4 ,i%&ﬁ:“ % ! 2LiE Move stage—>set current to home
-;@I 1 Arrow too=> #5 # Pk

F:
L@ . Stage movement tool>#% # & & = ¥

M: Zoom to point> 1= (i fy T 3 3 <

F¥findow Help
Show At Ks Window...

/4 OMNIC - [Atlys - 20111011] BEE
(B Fle Edt Colect View Process Andlyze Series Report Athis SST Window Hel
Default - 5 micrometer bd

R e | B | QR R O | T

Go o Origin

Apertore Dimensions...
Het Aperture to Default

Capture Mosaic
Cleax Mosaic
Save Mosis
Frint Moseic
Copy Mossic

Show Map Info
Sawve Profile as CEF Text...
Truncate Data Set

Estteact Line Map...

Edit Functional Gronps

Split Map

Frofile Setup...

Show Current Profils

Frincipel Component Anslsis...
PCA Recaloulation

Tultivariste Curve Resolotion...

Animation
RGE Display...
Elend 2-D ond Video...

Image Analvss...

Systemn Contiguration

<10 0 10 20 30 40 SO 60 70 80 90 100 110 120 130 140 150 160 170 1€ @
[%=84 Y=-24 =0
AF) |

~Move to Position —————————
= e
 Move hy Steps )

a)

)

Step size (pm) a00

[T | {0l
o e
T_ (4r ! scan, step size...) % k5% o

e

“ Collect iR % ™ » EH collectmap » & & % = (s TR 4odF e 1%

e °



- Wiew Process Analwee Eeport Atfl]

Experiment 3etup... Ctl+E
Match Spectnim Sethings

Collect Sample. . Cl+a
Collect Backgromnd ... Ctl+EB
Dizplay Background

Digplay Spectral Oualitr Feference

Zet Mew Spectral Ouality Eeference
Advanced Disgnostics. ..

Collect Map Backgrod,

. ColeetMsp
£ {7 Mapping ¥ > 2 . ¥ F 40T

® 3 = — =t~ # [f] :7» Mapping FF > 4~ 41t — = aperture » 1 &¥
v CEEEAN T P o

® i3k pF o e KRAFEE S w IR KR o LT R ETHF
fo0PHFINFEFOREZPD=0) 0 & FHKRTZE I DT
OSR £ AT k{8 » AT % S A& B £z shutter 1 (On:

221) Fein IR B OK » ¥ B 4nf 5% o




Kubelka-Munk mode

The Kubelka-Munk (K-M) model has a particularly simple solution in the case of semi-infinite samples. All the geometric
peculiarities of the inhomogeneous sample are condensed into a single parameter, the scattering coefficient s. The diffuse
reflectance R,, is given as:

ko )k k
Ro=1+=- |<(2 +—)
S S s
where k is the absorption coefficient of the sample (k = 4m ’C/A); where 4 is the wavelength).

This relatively simple form is easily solved for k/s yielding the familiar K-M transform:

k (1-R,)
T 2R,

v

The K-M transform of the measured spectroscopic observable is approximately proportional to the absorption coefficient
and hence is approximately proportional to the concentration.

FH TCollect; w63 T4 7 4¥c
Scan:4F $7 =T #(112" 5 4)

Resolution: 3 3% %47 & (3X T [10.125~32)
Final format:

B4 B % 7_5 Kubelka-Munk
P~ &3k 7_5 Kubelka -Munk

P R iliEiTRER L

-~

1. Process>Other Correction

2. Select a correction—>Kramers-Kronig
3. OK



KM 2 &+ /s 4%

A OMNIC - Window?] - o x
[ File Edit Collet View Process Analyze Report Atps Window Help - ax
Absorbance
% Transmittance
Other Conversions..
Reprocess...
Retrieve Interferograms
Display Background for Selected Spectrum
Baseline Correct..
Automatic Baseline Correct
Advanced ATR Correction...
PAS Linearize on
Interactive Kramers-Kronig...
1 [overcormion |
Blank
Straight Line

Subtract..
Automatic Region Subtract

Fourier Self-Deconvolution..
Smooth..

Automatic Smooth

Change Data Spacing..
Derivative..

Multiply...

Add

Spectral Math...

g
=
:
g

Normalize Frequency
Normalize Scale

&
=

sk (d )

0.90

0.80

0.70

0.60

0.50

Absorbance

0.40

0.30

0.20

0.10

0.00

3500 3000 2500 2000 1500 1000
Wavenumbers (cm-1)




= ~ IR Beam Line Interlock System

_

BRAERIFTHRE 217 2 DEBINPFT LA 0 gk
RAHE I HFEITIA R R ERELILCRIEY 2 * FHis
bR o

FRABIRFALAE YV RRTE S BEm o ILC ¢4 HEEH
S Gt 2 Ked R BB P shutter>GV3 F RO (FER
Fdo) EREAIZEIIA R R e gkt § ko b
PE L K-k B B EC GV3-> shutter (385 ¢ d42) > 2 BEELE W

F"Q'ﬁ;’"i% #* ?t%.‘:&; °

[

. @

) User must 5ot medify or bypass isterlock sysem.

AS

& "0 "6 06 -e8
@uuuuunuu- .l 'l I T . GV [

1k (¢ * Source 7 External -3%)w » rhaminipdle 7 & ~
@ ek (A 4403 ILC B 5 R GV3 82 21k @ Shutter 3t
Lo L B A om R RAUR G L ¥ o 2 T O & (READY) 2,

ko Hu AR ERET S > iR RERY o XL



g AR Gl ok RS IE - R e (4~ #7329) -
THEEGHRM 360 mA TR NEEBBR LT 2@ pE o A
AABE T A AR TR A DT 0 B ETR N ERER
5% (Top-up mode operation) & # ‘= ¢F & 3 kg pc e Sk 2k PF & 7F
Ble T F B R ((BNC,RG59/U )i £ %3 ~ Injection Output

(TTL)f§ 3 (Triggen)#-#1fF B BL B2 T o

IR Beamline

#-7 + SHUTTER *» # 5 N.C (normal close) & {7 RESET » i

H pERFakyr PLC Trigger PFRF AR e o

¥ EXPOSURE

0 58 0




