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Qualification for Raman operation

1. Raman self-user training
1) Theory class (Raman manager Yeong Bi Kang, 4168)
2) Operation class (Raman manager Yeong Bi Kang, 4168)
- Manager explains about Raman

- Each person practices with manager

2. Practice Raman yourself
- Each person practice with manager 3 times.

- Please contact manager and make an appointment.

3. Attend the Raman test
- 30 min. test
- Explain about Raman and measurement methods.

- Sample measurement and laser power meter setting.
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2. Basic Principles
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The history of Raman spectroscopy urfsT

ULSAN NATIONAL INSTI
SCIENCE AND TECHNOLOGY

* November 7, 1888 ~ November 21, 1970
* |In 1928, C. V. Raman discovers that small changed occur the
frequency of a small portion of the light scattered by molecules
* Raman was awarded the Nobel Prize in Physics in 1930 for
his discovery

* In the 1970’s lasers made Raman much more practical.

Near-IR lasers (1990’s) allowed for avoidance of fluorescence in

Chandrasekhara Venkata

Raman many samples. New continuous-wave(CW) and pulsed laser designs

(2000’s) have allowed for advances in Raman microscopy and other

modes of Raman spectroscopy.
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Raman spectroscopy i L WUPST

Types of interaction between radiation and matter.

Scattering and Photoluminescence

—
Incident light Transmission
Sample
Reflection
Refraction

Chemiluminescence
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Raman spectroscopy Cois  WIPNST

Upper (excited)
Electronic State

A
Virtual States
A A
U SV PRI R RN RPN ARRRRRR E3
............................................................................... E,
Vibrational states + c
.............................................................................. .
hv IRT ! Lower (ground)
- - Ey Electronic State
Stokes Raman Anti-Stokes Raman
V-V VotV
I
2| Looonsoanm '™ Rayleighline | .
=
g
= Anti-Stokes Stokes
& ._4__-~———-'M LJ
-1500 -1000 -500 0 500 1000 1500

Raman shift [cm-1
em-] EPRIAES DS | 7



ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

Raman spectroscopy Cois  WIPNST

IR active

Dipole
moment

Raman
active

Polarizability

Molecular vibration
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(deformation out-of-plane)
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Raman spectroscopy oo WPET
Absorption Emission of scattered laser light
Senses dipole vibrations Senses polarizable vibrations
O-H, N-H, C=0 C=C, Aromatic group
Sample preparation necessary, short optical Little or no sample preparation, measure through
pathlength required transparent packaging
Non-agqueous samples Aqueous samples

=  Compounds for which Raman offers increased sensitivity
- Weak IR absorbers -> strong Raman emitters
- Symmetric bonds represented more (S-S, C-C, etc.)
- Molecular backbone emphasized more
- End groups de-emphasized

- Spectral range offers more information on inorganics
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FT-IR & Raman spectrum of oleic acid methyl ester IJ r"%:f
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FT-IR
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-
Raman spectroscopy T g WIIET

In general spectrum is invariant with A_ ..tion

— 6
IRayleigh =10° X IRaman

I x #, lraman Proportional to 1/A% (5 times more effective for 400 nm than 600 nm)

NIR or UV wavelengths have been used to avoid background fluorescence interference.

Raman, 532 nm laser

Raman, 785 nm laser

P —

3500 3000 2500 2000 1500 1000 500
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Raman applications e WUMiST

Raman spectrum

Single spectrum
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Image scan(mapping)
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Raman spectrum Information

Characteristic
Raman frequencies

faman applications o uner

Composition of material

=

Changes in frequency of

Stress and strain state
Raman peak

Parallel . : :
argle Polarization of Raman peak Crystal symmetry and orientation

Perpendicular

Width of Raman peak Quality of crystal

Intensity of Raman peak Amount of material

==
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Various Carbon oo WPNST

2000
Carbyne 1350
| Raman spectrum of graphene
1582
42 Graphite 2680 cm™!
A - - —~ 1585 cm-
=
1350 o
Disordered 1982 4g.--_1380 CW‘U
graphite 1620 | D 2D
z
=
Fullerence Cso D+D"[{D+D" 2D
4-“i3 ~ 1,500 2,000 2500 3,000
- Raman shift (crm™ ")
186 .
% Nanotubes Raman spectra of pristine (top)
— - and defected (bottom) graphene.
_ l 1332 The main peaks are labelled.
Diamond
NATURE NANOTECHNOLOGY | VOL 8 | APRIL 2013
1 1 1 — I
0 500 1000 1500 2000
Raman Shift (ecm™) =
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Raman applications e UL
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Spectral Imaging (Mapping)

Sample: Oil/Water Emulsion

Filter A Excitation: 532 nm, 2 mW
H.O Scan Range: 100 um?
2 Resolution: 180 x 180 point
r,.m““‘“\ 40ms/spectrum, 22 min
[
81 / \“
| |
Filter B
) CH, i

Dots
300

200
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Raman applications i L WUPST

Optical Terminology

Working Distance(W.D.)

The distance between the front edge of the objective lens and the specimen surface (with
the surface of the cover glass in case of the cover glass objective lens) when the
Specimen is focused.

Numerical Aperture (N.A.)

The numerical aperture is a key factor to the performance of objective lens (resolving
power, focal depth and brightness).

100X

4X 40X
The N.A. is determined by the following formula : ——
N.A. = n x sin© - ) g
\/ By o

Working Distance

Sample NA =sin(0/2)
n = refraction rate of the medium between specimen and objective lenses.
(air : n=1, oil : n=1.515)

0 = angle which is made by the optical axis and refraction of the light farthest from the center of lens.
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Raman applications R WriST

Optical Terminology

Resolving power
The resolving power of an objective lens is measured by its ability to differentiate two

lines or points in an object.
The larger the N.A., the higher the resolving power.

e =061 x (Reyleigh formula)

N.A.

A : wavelength or radiation in use
N.A. : objective lens N.A.

Focal depth of Microscope

The focal depth refers to the depth of the specimen layer which is in sharp focus at the
same time, even if the distance between the objective lens and the specimen plane is
changed when observing and shooting the specimen plane by microscope.

e x 250,000 A
+ D.OF. = + (um)
N.A. x M 2(N.A.)?

€ :resolving power
N.A. : objective lens N.A.
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Raman applications Cois  WIPNST

Resolving power

Magnification N.A. A [nm] AX [nm]
532 649
0.61 x A 50x 0.5 633 772
= 785 957
N.A. 532 405
50x 0.8 633 482
785 598
532 360
For example. Image scan : 30x30 pm 100x 09 633 429
with Raman 532nm, 100x 0.9 objective 78> 232
Geometry Width (Height) 30,000 nm
Point/Line (Line/Image) = = = 83 Point
Resolution (AX) 360 nm

Image scan (Point/Line & Line/Image) will be 83 point and it is enough good.

To improve image scan, Image scan can be multiple three times by 83 points.

Why three times? That’s a kind of statics.

The more you do image scan double, triple and four times, the more you get the better image.
However, measurement time is increasing. Triple is enough.

* Optical Resolution: 200 nm/ laterally, 500 nm/ vertically

* Spectral Resolution: 0.02 wavenumbers 4




3. Hardware
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UrisT

Conceptual Raman Spectrometer =T

Detector
Excitation Laser

Grating p
~ Monochromatic light source
typically a laser

Si CCD Detector

Rayleigh Rejection | Vo
Filter (Notch filter)

Filter

I

Laser
Sample

Grating spectrometer

Rayleigh and Raman Scattered light

Dark current noise 6
R IRayleigh = 10°x IRaman
25°C \ /
Vv /

0%c Rayleigh

I e RAPASIA AU A R A A =50 °C Sample

-75°C

Raman shift (cm™")

InGaAs detector

I Blocking Filter I

R N W O,

2000 1600 1200 800 400

460 6(:]0 Sll)l) 1[;00 12’00 1 4‘00 15.00 18‘00 .
wavelength (nm) Raman shift (cm™)
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urfsT

I e ULSAN NATIONAL INSTITUTE OF
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Multi Mode Fiber Beam Notch Push
Splitter Filter Rod

Image
Mode

CCD Detector

Laser
Mode DF ouT IN

Spectrometer

High efficiency filte

- l R
Laser (532nm) H

White light illumin

Raman
Mode DF IN ouT

TR

Holographic
beam splitter

j Objective

- Scan table
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Raman spectrometer

-3

ﬁ

FI* 102- B107
ALE oI2|/X}EME 7ts
oy Alpha300R
ANz Powder, liquid, film

Measurement
mode

Laser source (nm) 532
Objective 50x (0.8, 0.54), 50x (0.5, 10.6),
(N.A., WD mm) 10x (0.25, 7.0)
onroller A8 7ts

O|2|/XtEALE 7tS

Powder, liquid, film

ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

Raman scan table

X No sample holder

@® Max. sample size

Scan table: 120 mm in x- and
y-direction, 25 mm in height
Temperature control scan table
: 10 mm in x- and y-direction,
4 mm in height
@ Min. sample size
: 2 mm in x- and y-direction

® Flat & Smooth Surface

Single scan, Image scan Single scan, Image scan, SNOM

Temperature controller

532, 633, 785

100x (0.9, 1.0), 50x (0.5, 10.6),
20x (0.4, 3.8)

Temperature -185 ~ 300 °C

range (~600 °C with
cooling system)

Temperature o

stability <01

Hold time at 77K About 3 hrs
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ULSAN NATIONAL INSTITUTE OF
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Mode setting e WUMiST

Image Mode Laser Mode Raman Mode
Beam
Image
Mode
Laser
Mode DF ouT IN
Raman
DF IN T
Mode ou

AR PHUIXAE | 24
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Si calibration s JPST

1. Laser on=> warm up (10 min)
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Si calibration

ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

2-1. Program setting

1

| D@ erore o o E }" g 1= g 1 N ET

‘-"r m.n: gl

&l Dooog
& G,

3. Put down a Si substrate(reference) on a slide glass
(Turn the lens sideways and place the sample)

* lllumination: 100

e Spectrographl

- Grating: 600 g or 1800 g

- Spectral center: 2040 or 600

* Video control: lens choice
* |Image mode

Beam Notch Push
Splitter Filter Rod
Image
y BF IN IN

Mode

e X50 lens setting
- Lens — stage distance check
- Lens position center check
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Si calibration e T
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4. Image Mode—> Control=> lllumination = 100, Speed 100> down

”" WITec Control - Untitled =121 x|
File Add View Options Action Data Hardware Control Configurations Help

DS|=Hi= =0 [=lw | @ =)

[I—°M: 58% PF: 74% AS: 77% |Configuration: Raman

gy Message B = Project Manager —IDLEI

B [ Prooeess BN | T e o N s e S =

‘[To0.0

v lllumination

|
H Auto Save Store Project [ & Found Head: DV401_BY P
R e e —— [ & Preparing Controller and peripheral devices Done ' _E__l___Name Sollecvl lliat I
icroscope [ | @Calibvating Scan Stage Success ' % COIC"_ Profile
O &@ovaoi_ev Stabilized at 60°(¢/ Spatial Cursor,
T Calibration Information

Spectrograph 1 g
Spec Camera 1 [CCD 1]

" Oscilloscope Start Oscilloscope |

= Image Scan [150, 150, 25, 25] —

&% Line Scan : =l =10l x|
= % Auto Focus Start Auto Focus | R@I | | ’ %l%lg’l I %Ifxrl

L. Single Spectrum [1. 0.050] [xsoma.0s =] Top

!§ Time Series (Fast) [10000, 0.0099999998]

E3 Image Stitching [Color Bitmap. 1000, 1000]

Ly

]L‘E:I‘& Ig Median | Average
[GraphicControl —— ErE— 2 |@- @- =
#2 Microscope Z Control l X—-Sensor [jam] 0. 00 [ e e N s i ot
Y-Sensor [jam] —-0.01

@ |yl
Dot | Pl |

Madian | Average

Z—-Sensor [pm] 0.00
Microscope Z [lam] -6711.48

wstart| & ([ & Total: 34167

| A00.hyena | ©4) Doct.docx - Microsoft w... | [ wiTec control (3, Microsoft PowerPoint - [c... |

Bl @2 [« %K #® 10:5am
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urfsT

e ULSAN NATIONAL INSTITUTE OF
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5. lllumination = 50, Speed 50 = down-> lllumination = 30, Speed 30 = down—>
Illumination = 10, Speed 10 = down-> Speed 5 = slowly down (take a focus)

T M_ 81X

Fie A&l Vew Ctors hedweeCumel Coforsors Hee e hdd Wew COptos Mardwes ool Corfurstios o
Digieige] =) WIVE B 2=l Lol = L Digegls] =io) WIFE B 2 =0 -5 Lol =) .|
[P N AT ‘Conbgurston: aman [PHISER P % AR TR [Confiauration: Raman I
El i =lolx|
Proges: 3 v o =
. B L NN i .
e veparng Conbobe and pephess devcer o Prepamng Corhiobr and perphetsl deraces Dore v H oo P
= @ Meroscope 2 Control S Zuvo [Saba] CabwegSconStae  Swees ¢ 0O 15§ Microseope | SetZam (Staba] Catastrg Scan Slape hooem. R Spis Cuzer
F0002 4001 0000 OVAOT_BY Subimd o 0y 5 %E&m >

— I-nmz 00040 uwi v

o000.208. T1. 600 g/ BLZ
C00 1

Siat 0
[isa 1% 25 5]

i St o Focur
Spectum 1. 050]
Senes Fasg (10000 00095550508
+ §8 image Siwching [Colot Bitmap, 1000, 1600]

[orovacioss i
e [

e B g e [

Seleclecle, 2 (B

oo
Vi | vorE

X-Sensor [pm]
Y-Sensor [pm] ~0.01 7 Tl
Z-Sensor [pm] 0.00 g*: E‘kb'hlﬁ" E'.lg"

Microscope Z [pn] -7414.12 |G o o (e
MEREN b Jp |

| )t docs Mozt ... [ Witec Contrst 13 el B B [«KB mum

| S onyens

Astart| @ (3 & roatsne | aoahmens | ) ooc.doce - Mot w.. [ 3 . D37 [«Rd num dsant| @ (3 8 ostone

Diffuse layer
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Si calibration
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6. Video Control-> Calibrate Video Image click=> Rotation < + 0.1

6-1. Scan Table = X,Y,Z=0

? WiTec Cuntrol

n:ui\um Raman

2o (51 Catasirg Swflar
002 9004 unm Dvan_ev

ol 7 NS a1y AT
I

T1.600 ginm BL2

150 150.25.25]

St o Foeus
{10050

?

Color Profle
Spafiy Curvar
Calbesion inforretion

X-Sensor [pn]
¥-Sensor [pa)
z-Sensor [pa]
Microscope Z [pn]

| ) 0oct.docs - oz ... [ [ e,

| ) 0ntens

distart] @ (3 @ Tost Barer

_JgJZIHL!J:EJI—FT’H 31 7] o) i) mi] |

[P PR % AT

Messagn Propess
O @ Prepsmg Corscls and peeghesal derncer Dore v
- = R ot | 0D Calbunteg Scam Stage Success e
* n Mmmpa 2 Control Set Zow Staba) O@ouon e Siloodal 1V I < i Crier
Video sirg Scan T Suess pe POV,
T" LV Cultaeg Vo bmagn g S Tate - v '?(m.»m omalon
I8 @ Calbeatrg Video Inage useg Scan Tacke P )

40.01
Y-Sensor [pm] -0.01
Z-Semsor [pm] 0.00 |
Microscope Z [pm] -7414.12

| 3 onhyens | 7)ot s - rcrosate ... | i3 le..

B B2 [«Kd waom
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Si calibration Cis JUMiST

ULSAN NATIONAL INSTITUTE OF
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7. Laser Mode—-> Laser shutter on-> Slit decrease-> Laser position = red circle

(Video Control=> Set Video Origin click=> Laser position click) = Slit max = Shutter off
Laser shutter on

Beam Notch Push
Splitter Filter Rod

Laser
Slit ML

DF ouT IN

Digi=idle] =a|mwl= B @ =]l L] = L)
. 0% AT Corbepaston: haman
C—

Set Video Origin

+ , tennaton

[0 fon]
+ © Avo Seve

P [recvomae ~ioix!
o[ (= P e gl 1 T
B == |

¢ Jfl3eoacns

# i Meroscope 2 Control o
g Scan T sble

=35
¥

Position (2 Mcrascope 000
~pix Set Zaro Postion)

3. Focus Up
+ Facus Down

+ 2 Spectograph 1
7 Y Spec Camers 1

= | Sngle Specium
= U Time Series (Fast)
+ £3 mage Stching

+ ng?ﬁnsi (Fasy

+ £3 image Stiching [Color Bitmap, 1060, 1000]

Fston| & (J 8 Tas e

| a0tens

| ) ot oo - Mowsh w. |y Witec Contret + Morusclt Pomerport - [c

BB T«RInnm  Hson| @[3 8 st suer | 65 oot doce - Mooz .. | Witec Cantret 1 Morozaft PowerPont - [c.

[ O TR 0z
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8. Raman Mode—~> Beam Notch
. Splitter Filter
= Control=> Oscilloscope Start (Integration Time = 0.05 S)

- Slit increase -> Maximize peak intensity IN

1| (Gray

Dlaleigsl =9 WFE B o Fl -l L alujzl| ‘ L g

[PH:S6% F: 7% AS: To% Configuraton: Raman v . "I z
— = alﬂlﬂ.:?.'. \.I.—

. Iumingicn {50.for]  Wess: I ; 3, Tovse [0 ] :
- ..S R o ¢ BolfonYse |0 0
v

Hardware Spectrum: D¥401_BY

kregration Tme [s] 0050
| Accumulebons 1
kéiniz Acournuison  No
ng {cel_532nm_600G_201
s ALl -- -l
Numbi

er
# U Time Series (Fesf)
= 53 Image Stiching {Color Bmap. 1000, 1000

X-Sensor [pm]
Y-Sensor [pm]
Z-Sensor [pm]
Microscope Z [pm]

Fstat] @& () 8 Tetsiem J 0hyena ] Doct oo - Waosaft W... ||  WiTec Control 2 Microsalt Pomerpor. - [c.. @37 <K nom




Si calibration e s LFST
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9. Real Time Spectrum—> Lowest point click=> Cursor Manager—>
Distance: Spectral Position =0, Z Value =0

- g Vg ] | IR [A] 2T Q) Fisi
= VT W 81 1) e e mini Jolmials] Salimm - e o P -
i YT 7 g
| W *——)i !——"7%1‘....”..... AR iy | -
=l il s HIETEIY & i [ Jan i L
ey

=T

Click hear

L Mekugn2 Gt |

[l
IR

Een| ) 4 v | aheme | it et [ e ot et St WO LR wam

10. Real Time Spectrum% Move a cursor to the highest point (520 cm™! peak) =
Z Value = 7,000 CCD cts (If, Z Value < 7, 000 CCD cts—> Z axis Speed 0.5 down or up, Maximize
B = S peak intensity)

lwimla) N—*V"ILJJ-J ule) mini .|
T

=T

<~
The highest point

L Mekupn2 Gt |

o e |
CHERETR TR

e T e g o HPRIAER BHRSKE |
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Si calibration

11. Graphic Tool> Zoom click=> Zoom in 520 cm™! peak—>
Center point of 520 cm™! peak = 520.0 ~520.5 cm™(Position-> Spectral Position)>

Control-> Spectrograph—> Laser Wavelength change

i) 1o | VTS 12} wisg

o) min |

S~ Center

1 o 5 [ e 5 @ TaRe e
dwtzz-'- o ETETT— )| — o
ajale e | ARQARRI] 2 WA W =] |

N |E™==n

Svat| 900§ rom iy Jigeiows
Clwimiuie] =1 [WVE B 2 510 el Lle) ik L] I 1;1=J»J—TTJ-1. - awz|
- e e oo O —
S s T gl | e
Ve I
520.0~520.5 cm
[ e )
YT
CHCT
Ol 'y . Al
e e—— w|EdEEcen . =
15 [t =
o 8l ) v o)« e 2D
“FEEEDRA
[=)
=R AHusAE | 33
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Si calibration i WJPNST

ULSAN NATIONAL INSTITUTE OF
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12. Oscilloscope Stop

13. Control-> Single Spectrum-> Acc. Single Spectrum click(integration Time = 0.05 s, 1 scan)
14. Data labeling(2025XXXX_Si_Cal.)
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# ¥ ImBge Scan Wr@h! ||| _J_l_J_J
I ,ﬁ

S0N.A. 0.5

Start o Foous
10,050
Aoc: Srge Sgechum
£3

Iegration Tme [s] 01050

Accumulations 1 1 Q

finiie Acoumuiaion o L J
E [iata Leheling ll:d 632nm_BO0G_2030217

Samgle Name cﬂ] 53enm_BO0G_2031217
Humber

& (3 Time Saies Fest) punnn.u.nnssm}
= ﬂ |mggs§i|d'|ng lCDlﬂrElmup_ 1000, 1000]

W40} = 14 50 s

Lo
LLER'-»—

L
=

hrL
E)
ak I-

i-Sensor [pm] 16. 90 | s l‘k,.;,. M.IE'-"

Y-Sensor [pm] 3.20 |
Z-Sensor [pm] 0.0 ' I

Aok
Microscope I [pm] -7413.93
I B
b In)

f_-sm| B 8 raam | 4 oct docs - Wassaf .. [ ¢ Wi Control 2 Mrosclt PomerPont - [c.. e lCLE R

HPRIAER BHRSKE |
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Laser powermeter calibration i UPNST

Laser Power Meter (power setting)- in Raman Mode

Remove a laser powermeter cover

Connect a connector -> put on the laser powermeter connection point
Lase powermeter power on

Set the “zero” point

Laser shutter on

Set the measurement power by rotating slit

NS sEWDNDR

Laser powermeter power off
AuxjglEs H|mexiz | 35
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Sample measurement_Single spectrumf} g f urfsT

1. After calibration, Image Mode—> Put down your sample on a slide glass
2. Take a focus (calibration 4,5 repeat)
3. Raman Mode=> Oscilloscope Start=> Increase main peak (Speed 0.5 down or up)

4. Control=> Single Spectrum=> Parameter change = Acc. Single Spectrum click

= ~los) [ wrtes canmal - i izl
QiS{*ilia) =9 mw= B = Sl 58 L sled o) ‘ LDl ||kl &) =e | ﬁT-E W = =) R ) =
e e P A T [T SOy ey e, e [ Ty e

et

...........
Miceo pm) 7413 93

5. WIiTec Control Pro. CLOSE-> wait heating (10min)
6. Laser off
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Data processing T g WIIET

SCIENCE AND TECHNOLOGY

7. Open video image data or spectrum data = Click on the right mouse button = Export

I 770E0 TEgE W Project Manager CINm> T 0=
194

2= i e ) = ectral Position 2530.3 rel. 17cm 2530.3 rel.

= | falue 10863 CCD cts 10863 CC

Mame [Sorted by Index]

E Calar Prafile
lﬂ" Calibration Information
% Spectral Cursor
533nm_EEIDg_EIDD_F'DsitiDn Tranzfarmation Image Tools @
B33nm_B00g_000_Spec.Data 1: Spectral Transfarmation |
I&‘ B33nm_EO00g_000_Spec.Data 1 1 | :
T 633nm_600g_000 Information - | B
Bl video Image_001: 4FM/SNOM 20:/04 [Top] 5
Bitmap Tranzformation: Yideo Image_001: AFM/SHOM 20, |
'I-'I_DEI'I_F'Dsitinn Tranzformation Ton Yalue: 0 0
1-1_DD1_Spec.Data 1: Spectral Transfarmation | i, ) P
[i 1-1_001_Spec.Data 1 EEnvEls O . :
T 1-1_001 Irfarmation —— =l
1-1_DD2_F'Dsitinn Tranzformation JEREn Save W|th |mage data _@
A1 00 Soec Data - Soectal Transformation 1165 & e —
Export Bitmap to File

= -
[ 1-1 001 SpecData 1

10007
}

Spec.Data 1

Mouse Mode r Bitmap to Preview

Cehoals

Zoom * Bitmap To Clipboard Ctrl+C

Mode { ASCI to File

t y t y Sh
ana B00 800 1200 1500 1B00 2100 2400 ow ASCI to Clipboard

tel. Yiom B Change Graph Color ascl o ac0 spec: OaV€ With txt data

V (1471) = 10863 CCD cts

Extract Graph

Graphs N Set as Thumbna.ll Preview

Spatial Cursor 4

Spectral Cursor p MOM 20

1-1 001 Spec.Data 1: Spectral Interpretation  »

'| ITi 44 me m o m_e_ 4

=
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1. Si calibration

2. Check the Raman peak

on your sample with single
spectrum measurement

3. Open Image scan
1) Geometry

- Insert Width and Height value.
The max. value is 50um.

- Insert Points per Line and Line per
image after consider resolution.
(PPT page 14).

Wllec Control - Untitied

Dislelgls] = e m s =

urisT

ULSAN NA}IONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

=181 x|

-1 @ Image Scan

[180, 150, 25, 5]
[Po: 740 PF:B2% AS:73% Configuration: Raman 765 . .
A Faints per Line 150
lllumination [0.0, [of]]
= W Auto Save Store Proect [ LlnEE pE'r Image ‘I EI:I
: E ?L::frc:bpl: SR [-0.003, ilanzue.;‘,jfz‘lj‘c‘::} I ﬂ_’:iar’ﬂ FI 2r El BN 1
T U T = [ Geometry
‘3 Listen Positionf&r | Mewver
= % Image Scan 5_1__!:3 150, 25, 25] o w h 25
0l ar Line 50
En:;spirlrl;-age 150 ":lt [I'l'm] e
I " 1 .
. — Height [am] 25
- = n Detail [Craate New Object, Single) e —
f g R S Depth [pm] 0.0l

Start Scan 75!&!55&‘
£ Resten = Center et Current Center at Cusrent Pos.
T:?T'T/ngc'?;gﬁ%fg o Center () [pm] 0
e Center () [um] 0
TR e 0
s ‘5 ;QIES = {];]ﬂ, 100?9{; E:r:nt: :[lz[jj[l-'m] 5
= ime Series (Fast) .
=R Time Series (Slow) {1_00 10.0] = -
+ 58 Inege Steting CotorSanee, TR0 10 = ﬁ Scan Details [Creata Mew Object, Single|
+ =5 Online Analysis
‘ >l * Ctart Scan Ctart Scan
] i —
& Canlieves Posiioring | §iz Inverted Microscope 8. Microscor 4| ¥ F Y HE sia Raslai
@I Stnp Stop
Act Int, Time (Trace) | 007
Int Time {Trace) [s] — 0.01
Time /Line (Trace)[ 1.5
dsat| @ () @ > % 7oaEsesison | wirecd TII‘I"IE Jl Ian {REIFE CE |]E
+ % Data Labeling [Scan, 0]

x| E=EEHuSAz | 38



Sample measurement_Image scan

3. Open Image scan
2) Center of the image scan

- Center at Current Pos.

When you want to make the position
measured single spectrum to the
center of Image scan, please click
Center at current Pos.

- Center (X), (Y)

When you want to make the center
with X)Y value, please insert specific
value at Center(X) and (Y) part.

- Select the region of the image scan

[ Geometry - Listen Position_Mutiple ]
Open the -Optical image - Click the
right button of mouse - Select the

[ Mouse mode - Marker ]

Drag the area where you want to scan
with mouse.

(M I'I/E T
ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

* WITec Control - Untitled =8 x|
f i !

Dle|=/He]| =9 mmET: B 2| 7. ) |%I Image Scan [150, 150, 25, 25]
[PM: 74% PF:82% A5: 73% Configuration: Raman 785 = -
ETE Points per Lina 150
# 'y llumination [0.0. [off])
= H Auto Save Store Project | L|nEE ICIE"I’ Image 'I 5|:|
+8 sename " om0 001 Layers per Scan 1
(s = ['f] Geometry
L i ‘& Listen PositionfAs | Newer
= # Image Scan [150, 150, 25, 25] r = 25
i W'Fﬁh [Hrr]
B 1 T Height [jim] 25
# 4% Scan Detail: [Create New Object Single]
YT, Diepth [Um] 0.0t
4‘ Start Scan Stat Scan
— e = Center st Current Center at Cusrent Pos.
~ ActInt Tim (Trace)[s 1.0
!Tp?Tlr/lnf ('I'%;:e)u[s)lf; ?51 ':EI‘TtEf m [I-I-rn] I:I
S Detalabaing - [S1] Center (¥) [pm] 0
. A e St Center (2) [pm] 0
# |1, Single Spectum [, 0.100)
i oL Gamma 0
| = £4 Image Stitching [Color Bitmap. 1000, 1000] ‘
o .
* Py o -)i L Ly = Micooco
= [ Geometry
& Listen Position/As
Widith [jum]
Height [im] Mubiole
Ulepth [Um LI, 1]

distart| @ () @ 7 S Totsk 845325100 7 WITec Control
Mouse Mode
Shucw
&), zoom Cut

Bl change Scale Bar Color

l I Yideo Image_000: S0 long {Top)
R Spatial Cursor k
No Transformation Data

349, 161)
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ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

3. Open Image scan
3) Set the Int. Time
4) Start Scan

Dl l=lgls] =e.) Start Scan
[pra: 74% pri82% AS:73% Configuration; Raman 785

® , llumineton [00.[off] = i:b HE 51ﬂ|1 -_\{__ Lai
& © Auto Save ‘& Igl S\tclp Etﬂp

i Microscope 2 Confrol Set Zoro (Stae)
# & Scan Table [-0.003, -0.007. -0.001)

/& Spechogroph 2 1039.901. T1: 600 g/mm BLZ. "‘I:.":t |ml Tlm E E.-rra':E} r -I-

# Y Spec Camera 2 CCD 2

e ——— SESEREMEES BN IS
e Time/Line (Trace)[ 1.5

Layers per Scan ]

) Geometry H
T e — Time/Line (Retrace 0.5
G}, Online Analysis
Stant Scan Stait Scan ] H
| + % Data Labeling
Act Int Time (Trace) s /101
Int. Time (Trace) [s] 001
Time /Line (Trace)[s] 15
Time /Line (Retrace) [¢ 15
# % Data Labeling [Scon. 0]
@ ¢ Line Scan Start Line Scan.
& . Auto Focus. Statt Auto Foos ]

4. Single Spectrum [1.0.100]

& U3 Time Series (Fast) [100.0.1]

@ § Time Series (Slow) [100.100) )
i+ £3 Image Stiching [Calor Bitmap, 1000, 1000]

<l | &

I E T —
85 Conblever Posiioring | % Inverted Micioscope 82 Microeocg « | » X-Sensor [pm]

Y-sensor [pm]
Z-Sensor [pm]
Microscope Z [pm]

@istart| & (3 @ S Totak B45325100 & WiTec Control B @AE «OFK 1 |

SR PHuIXxtE | 40



4. Filter the spectrum peak with Filter manager

= M5_6_ML 1004 Spec.Data

)

400 D 100 200 300 408 500 600 700 800 900 1000
rel. 1fom

Y-Axis: 2981.4 (-113.63) CCD cts .
¥-Axis: Pixel (450) | 425.44 (27.169) rel. 1/am

' M5 6 ML 1 004 Spec.Data 1

1\ )
B[ RPrala | AL o [ =d
#r;me Start Stop | Unit Lawer BG Awve. [Pikels]
Sum 3EE63 39433 el 1em ’47
S Sum 398.28 42544 el 14cm Upper BG Awe, [Pixels]
’47

2 Typel-b) |
- Active Filker Mame:_Sum
Stat [F982756  Stop:[125.4003 el 1om | 2 TVpGZ)

ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

SETER
Sample measurement_Image scan it WIS

1) Click add sum filter.
2) Select area

Type 1
a) Click right button of mouse at spec data
e s oS N -~ =+ =5

- [
. Export >
g I Mouse Mode I
N Scale and Zoom 4
o Mode  %x  Mouse Move M
g MiscVisua &, Mouse Zoom in (select region)
s Options / C 8

Graphs Mouse Marker

I, ™56 ML =~ MouseFollow Data

b) Check Listen at filter manager

c) Drag the region of peak at the spec data
window which you want to make mapping
Image

Type2
Insert Start and Stop wavenumber
at filter manager.

3) Change the BG Ave.[Pixel]
4) Click calculate

HPRIAEE U USKE | 41
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SCIENCE AND TECHNOLOGY

Image scan_BG Ave.

W Filter Manager ‘ |
BT E A e | A RO B
M ame Start Stop  Unit Lower BG Awve. [Fixels]:
= Sum 18
Upper BG Awve. [Fixels]:
19
Active Filker Mame: Sum

[ Listen

xn1 an

Intensity

Start: 0 Stop: 0

— - BG Ave. 16 BG Ave. 4

Spectral Position

— /\—\J LN_.\.,\__ BG Ave. 16 BG Ave. 8 BG Ave. 4

320 400 480 560 640
Rel. 1/cm

= Sum Filter_BG Ave.

CCD cts

X E=E EHuSAE | 42
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SCIENCE AND TECHNOLOGY

Image scan_Filter manager iis  UPNST

= Sum Filter SUM filter create a new image data object with the dimension X, Y and integrated

n intensity Which can then be displayed as an image.
Sum= Zizzn1 I The output unit is the same as the z-interpretation of the spectrum(CCD counts).

T 1310-1380 cm-’ 1530-1630 cm! 2605-2740 cm!

NN

0 1000 2000 3000
Rel. 1/cm

CCD cts

= Center of Mass Filter The center-of-mass filter calculates the intensity-weighted spectral position.

Sum filter Center of Mass filter

2677 cm1 2677 cm?

IR (VA

Rel. 1/cm Rel. 1/cm

CCD cts
CED-cts
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Image scan_Filter manager

ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

,

Width Filter
Position
100

Al Al RGN

Name: Start Stop  Urit Lower BG Ave. [Pixels]:

A widh 4

Upper BG Awe. [Pivels]
% n
Level [%]
E_ . Active Filter Mame: Wwidth
E Ll Start; 01 Stop: 0
< —
Level (%) 1~99
Sum filter Width filter
2 2
o (S)
o o
| 9] Q
) (&)
2500 2600 2700 2800 2500 2600 2700 2800
Rel. 1/cm Rel. 1/cm Hm

HPRIAES B uSKE
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Spectrograph_Grating

urisT

ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

600g/mm

The resolution of X axis is about 3~4 cm™. You can see the whole range of Raman spectrum when the ‘Spectral Center’ is 2040 cm™.

Configurations  Help

Dlc/=lEle) =u @EE 8 @ =

PM: 80°% PF: 77% AS: 78%. | Configuration: Raman

£
® . Mumination [7.0. [on]]
= M Auto Seve Store Project
# #2 Microscope Z Contral St Zeio [Staius]

[ % Scan Table (0:000. 0,000, -0.003)
= &% Specirograph 1 [2040.000, T1: 600 g/mm BL3
Grating T1: 600 gfrmm BLZ=500nm

Hardware Spectrum: DY401_BY

28600

21000

coD s

12000

TR
Canter Wavelength [nir |536.665
Laser Wevelength [nm] 531.920

e e ||

Exat Mirror Front [ ED) aho 500 200 1500 D 210 a0 E 2000 D on

Options Opticns

7000

[ (98) = 33723 CCD ks

1800g/mm

The resolution of X axis is about 1 cm™. You can see the spectrum that the range is about 1000 cm-2.
Please input the ‘Spectral Center’ value differently for your sample peak.

When you input 500~600 cm™ at ‘Spectral Center’, you can see the Si peak during calibration.

* WiTec Control - Untitled Hardware Spectrum; DV401_BV =

File Add Wiew ©Options Hardware Control  Configurations  Help
O e == = = E 2 B
PM: 56% PF: 74% AS: 75% ‘Cunfiguratiun: Raman %
A
« Nurnination [7.0. [off]] g
M Auto Seve Store Project | =
{ ’
= g2 Microscope Z Cantrol Set Zern [Status] | @g Check Spect ra I Ce nter
& Scan Tahle [0.000, 0.000, -0.003] 2
ey —rErer when you change the
Grating T1: 1800 g/mm BLZ=500nm |
TeIEET = H d I
Center vawelength [nrr [549.456 N gratl ng Con Itlon .
Laser ¥Wavelength [nm] 531.920
= £
Spectral Canter 00,000 e
Ex‘t error Fruni n 90 1an 270 360 450 530 a3n 720 810 /00 Bon 108D
Options Options | ol tiem

[ (614) = 4375.3 CCD ks 4
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Temperature control measurement i WPNST

1. Si calibration
2. Prepare temperature controller stage
1) Open the top of sample stage

X2 PHWIXIE | 46



SCIENCE AND TECHNOLOGY

Temperature control measurement i WPNST

- Place the stainless steel ring
- Cover the glass slip into the stainless steel ring

4. Load the sample on the stage and close the cover

HPXAERBHRSAE | 47



Temperature control measurement

5. Prepare LNP and Temperature controller

1) Connect power connection
2) Connect the LNP with controller
3) Connect the stage with controller

The stage lead carries data to the temperature controller and supplies power to the stage.
The stage lead is specific to THMS600 stage.
The connector contains a chip with information required for temperature control, rates and limits.

HPXIUER BHRSAE | 48



Temperature control measurement

UrfsT

SAN NATIO
SCIENCE AND TE

5. Prepare LNP and Temperature controller

4) Connect the LNP line

Insert purging tube
into the gas valve to
Purging air from
stage and avoid
Condensation
forming on sample.

Place window tube
onto lid to blow N,
gas across
Window and
eliminate external
condensation

AATX|USL BH|nSKlE | 49
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SCIENCE AND TECHNOLOGY

Temperature control measurement - - UMIST

6. Prepare Liquid Nitrogen

J/

1) Open the top of dewar * Do not fasten catches until the
2) Fill dewar approximately 3cm from top
3) Close the top

bubbling noise from boiling off
Nitrogen subsides.

HPXHERBHRSAE | 50



SCIENCE AND TECHNOLOGY

LNP supply liquid nitrogen to the stage
TMS94 is temperature controller

0000000
0000000
e

A

7. Switch on the SNP and TMS94
TMS94 — Press Start button

HPXIAEE U WSKE | 51



Temperature control measurement LR UriST

8. Set the TMS94 temperature controller
1) Change the temperature (°C)
Limit — Press the number- Enter

2) Change the existing rate (°C/min)
Rate — Press the number - Enter

AIPR|EE S| S} | 52



Temperature control measurement L UriST

8. Set the TMS94 temperature controller
3) Change the hold time (min.)
Hold — Press the number- Enter

4) Exit the program
Set the temperature 25 °C and wait the stabilization.
Press Exit - Enter

HPXIAEE BHUSKE | 53
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) ot P,
Cautions ek -

ULSAN NATIONAL INSTI
SCIENCE AND TECHNOLOGY

1. Don’t touch this part 4. Laser off

2. Hold this part, NOT lens 5. Laser Power Meter
3. Lens up, whenever you change a sample - The head is very sensitive

HPRIAES B uSKE

| 55



SC!E CE AND TECHNOLOGY

Cautions R l.ll'llE T

6. Laser power meter

When you have trouble using the laser power meter as shown in the image below,

Please separate into two part. p

< Caution >
Please put on gloves and be careful
not to touch the sensor part.

Please reassemble the sensor part.
ATX|SIEE T NSXIR | 56
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- - - o PV S
Calibrate video image ST WUriST

If the rotation value is not within the range(-0.1<rotation value<0.1),

1. Please find the another position on the sample surface with sample stage part and focus again.

1) You have to find the position where a perceptible change in image. i
2. Please input ‘0’ at the Position(X), (Y).

3. Click calibrate video image and check the rotation value again.

\i:) The videa calibration routine Found the Following parameters:
-

Displacement: 20,00um

Pixel Displacement x; 100,02
Pixel Displacement ¥ -0.03

o & Caltrating Scal Pixel Displacement R 100,02
0 %Calbva!hg Vide Raokation: -0.02°

O

=] , z Caltrating Vide I
R Listen Position _ Never N8 @0vaor sy e Use these parameters for calibration?
Position (<) [um] 0.000
® Poston ((um] 000 = " |
—————— i

 Position (2 Microscops 0.000_

Set Zero (Position) SetZero (Postion] |
~ Focus Speed [um/s] {0500 _ . =loi x|
S —— g ) ;

- 4. Focus Up Focus Up K@%
" Focus Down Focus Down [{[10x0.25
> It - : :

# & Spectrograph 1 [1999 996. T1: 600 g/mm BLZ

+ Y Spec Camera 1 [CCOD 1]

I I

@ " Oscilloscope Stait Dscikoscops
@ == Image Scan [150, 150, 25, 25]
# ¢ Line Scan
1+ % Auto Focus Start &uto Focus

# L, Single Spectrum [1.0050)
# & Time Series (Fast) [10000.0.0093339998]
¥ wa 'mage Sttching [Color Bitmap, 1000, 1000]

~ Sample stage part
1
e P xd

If the rotation value is not within the range after this process and show similar wrong value repeatedly,
please contact manager.

=171 T O™ =7 7= | - ¥
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Calibrate video image | urfsT

When you click calibrate video image, the Position(X) of measurement point(red circle part) move to
+20 um(with 50x lens).

The program can detect the change of image detecting the movement of measurement point.

We need detectable surface image to calibrate video image successfully.

Configuration: Raman

. [7.0, [on]]

calibrate

You will fail ‘calibrate video image’ when the surface image is out of focus and very clean surface because
program cannot detect the change of image.

video Calibration
) el 9y Th outine Found the Follor
. )

o A|ngXlE | 58
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ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

Penalty points for users of equipment : IrfsT

« Penalty points criteria

“ Behaviors subject to penalty points P%lety

[Eligibility to use equipment]

Unauthorized use of equipment without permission )
- Use of equipment without a reservation 3
Someone other than the equipment lessee used the equipment 3
[Reservations for using equipment]
“Reserved and used equipment outside of permitted hours i
5 Use of equipment beyond the time reserved without making another reservation beforehand for extra time 1
Failed to use the equipment durng the reserved time and did not cancel reservation in advance 3
Cancelling reservations for equipment after the cancellation deadline, under Article 7, Guideline for the Operation of the UNIST Central Research 1
Facilities (UCRF)
Use of any equipment without giving a prior notice to the equipment manager, after making a reservation 1
[Careless behaviors]
“ Using functions on the equipment that are not permitted 3
10 Failure to promptly notify the manager of any errors or failures detected during use 3
Negligence that resulted in damages or failure to the equipment 5
Negligence that resulted in loss or damage to an equipment component or part 5
-Failure to record in the equipment usage log after using any equipment, or misrepresentation or partial representation of the facts 1
14 Failure to provide specimen information required by the equipment manager to ensure normal operations and safety of equipment or facilities, 3
thus resulting in damage or failure to the equipment
15 Leaving the laboratory without putting the laboratory back in order, without turning off the lights, or without properly locking the entrance door, 3
after using equipment at nighttime or during the equipment manager's off-hours
Causing leakage of toxic substances, gases, or causing risk of fire 5
Using or stealing someone's personal items (e.g. supplies, equipment or materials for analysis and process) without prior consent 5

2R PHuIXxE | 60



Penalty points for users of equipment S arfsT

ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

« Follow-up Actions after Imposing Penalty Points

YH| YA ALEA S X En0fA O|H Y2 SE(BEY 87 O Al §
2 5 points H| AHE0| 370872t XIS SX)otd s AFEAe] 2 WHE 71720

A Al

YH| SR AR A R =D+ AH ALEXC| ST TH| AFEO| 374 E 2t
2 8 points SAIED g 2 AE0| 7tseS O|H €2 SESID X =u0A S

LS, NS ALEAL B- LS 7|70 A Al

(AMEX 2% AFH)
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Penalty points for users of equipment : IrfsT

« Follow-up Actions after Imposing Penalty Points

| Classification | Penalypts. | Followupactions |
(Individual users of equipment)

Equipment manager will notify user(s) and their supervising professor by email of their penalty
points total, and shall post the details of their penalty points on the bulletin board of the equip

25 points ment room. Users with penalty points 8 points or higher may not use the relevant equipment f
or 3 months.
Sum up penalty poin
ts imposed to indivi
ERELS Equipment manager will notify user(s) and their supervising professor by email that the user(s)
Bl may not use the relevant equipment for 3 months until they complete the re-orientation cours

e; will also forward an official notice to their supervising professor; and will post details of their
penalty points on the bulletin board of the equipment room.

(User's laboratory)

Equipment manager will notify the user(s) and their supervising professor by email that user(s)
> 12 points with penalty points 15 points or higher may not use the relevant equipment in the laboratory f

Sum up penalty poin e s

ts imposed on the st
udents in the labora
tory for the same eq Equipment manager will email the supervising professor to inform that the user(s) may not use
the relevant equipment in the laboratory for 3 months; will also forward an official notice to th

S .

2 15 points eir supervising professor; and will post the details of their penalty points on the bulletin board
of the equipment room.

> 20 points UCRF will notify students and their supervising professor by email that the user(s) with 25 pena

Sum up penalty poin
ts imposed on the st
udents in the labora
tory for all UCRF equ

Ity points or higher may not use any UCRF equipment in the laboratory for 1 month.

UCRF will notify students and their supervising professor by email that user(s) may not use any
> 25 points UCRF equipment in the laboratory for 1 month; will also forward official notice to their supervis
ing professor; and will post details of their penalty points on the bulletin board of UCRF.
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Information

T™EAAL | H S 14004475 AFAlE, ZH 2 |
| = dbe gl o EH Alpha300S
INIESPNS Witec M & =7t =4
== (&) 697,575,270 ¥ =Xt 2009-06-10
28 g9 SsEEMHA 7S ZHIEL =4
HH S22 Hs NFEC-2012-09-171092 s 24t
=3 FAZEE deoin| d 2 SaH 2Tt n[E A|AH
gd=9 Combined SNOM & Confocal Raman Microscope System
g o
O g A|E-EH[2| 29F oIH
Ak
e AN ! olm
A2
2G| X 2R 052-217-4168 ybkang@unist.ac.kr
[] Witec Application Specialist
4% 2552MY a3 H2HH ol
449 @@Lt QI AH O A} 02-486-7930 sung@nanoinstech.co.kr
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Reservation control information = LIFST

Client(70%) 17,500/hr

UNIST
Self-user(50%) 12,500/hr

Reservation time unit Daily maximum reservation time | Cancelable timing

30 min. 3.0 hr 2.0 hr
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: : : ST |
Reservation control information i UPNST

Create Account

www.ucrf.unist.ac.kr UMiST UCRF X

] Savell SignUp IFnrgntvnwpasswnrd m UNIST member Industry member External member

IIMIST  Central Research Facilities AboutUCRF  EquipmentStatus  DataRoom  Participation Space  Q
sk ok ok ok ok ok ok o ok _e

Password Confirm
*

1. Click [Sign up]. sus
2. Click [UNIST Member]. LR PR

Student ID No. /

Professor ID No. / 20*39
3. Input [Portal id/pw]_Click [Confirm]. _— a06

Please check your information. cupers 010 ~_@
4. Input professor name in [Principal investigation] s —

_Click [Professor search]_Click professor name.
5. Click [Create Account].
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Request for Self-user oy - urfsT

www.ucrf.unist.ac.kr

Welcome =45 MyPage | Edit profile m

F Equipment Status Data Room Participation Space Q

Status of analysis request

My Page Status of analysis request
UNIST Central Research Facilites
Request for Self-user i Application Result
e B date xais After pass the test,

Status of analysis request

Request for Self-user X 1. Login UCRF website.

Status of settlements

4-1 2. Click [My Page].
Status of education Materials Characterization Lab 3. Click [Request for Self user]_
application

4-2 | 4. Select the equipment.
Status of tour application Surface Analysis

1) Select [Materials Characterization Lab].
Status of access permissions 4-3
Confocal .

application eriocetfaman 2) Select [Surface Analysis].

Status of penalty 4-4 3) Select [Confocal Raman].
4) Click [Apply].
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Reservation 2 UIFEST

ULSAN NATIONAL INSTITUTE OF
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portal.unist.ac.kr — Research Equipment— Equipment reservation/input result

IJr“E-r Administration Room Seonhye Son | Site map | Log out Q I KOR | ENG
u

Home Human Resource Financial Procurement Asset Budget Research Equipment Fund Intellectual Property Application for use of lecture Bulletin board Settings Improvement Request

Equipment Reservation

A B
Detailed Navigation N Equipment reservation
Equipment Reservation Search condition
Equipment Reservation List
Equipment Status
R tion date:
eseonvation date:|201501.01 & Resenation O Input result  © Completed Al
1t classication: | and dassication | |*]  eoupmentoame|  |~]
Favorite o
Equipment booking list =
| & Application H | Reservation cancel H . Input result|
Select | Status Sortation Equipment name Chief of research Researvation date | Reservation time Fee | 1st classification 2nd classification name Application date Free_Test | Free_Longterm = Memo
Reservation Admin Confocal Raman za7| 20150817 13:00~16:30 000 UMAL - 7|7| 244 Surface Analysis 20150804 1544
ik
Reservation Admin AFM-Raman ze7 20150817 13:00~16:30 000 UMAL - 7|72 Surface Analysis 20150810 1627
Vs
O Reservation Admin Confocal Raman 2gE7 20150817 09:00~11:30 000 UMAL - 7|7| 244 Surface Analysis 2015.08.04 1844 (m} [m}
[ | Reservation Admin AFM-Raman 2157 20150817 08:00~11:30 000 | UMAL - 7|7 244 Surface Analysis 20150810 1627 [m] O
Reservation Admin FL.IR 27| 20150813 15:00~18:00 000 | UMAL - 77| xa Spectorscopic Analys 20150807 1053
FL.IR 3 P y:
Reservation Admin FI-IR g7 20150813 13:30~1500 000 | UMAL - 77|24 Spectorscopic Analys 20150807 1052
2 P y:
Reservation Admin FLIR ze7 20150813 08:00~12:00 000 UMAL - 7|7| 244 Spectorscopic Analys 20150807 0857
P P y:
Reservation Admin Confocal Raman zE7 20150812 15:30~17:00 000 UMAL - 77|24 Surface Analysis 20150807 1715
Vs
[ | Reservation Admin LR %7 20150812 10:30~11:00 000 UMAL - 7|7 244 Spectorscopic Analys 20150807 1457 [m] O
[ | Reservation Admin Confoczl Raman 257 20150812 08:00~10:30 000 | UMAL - 7|72 44 Surface Analysis 20150806 13:21 [m] O
Reservation Admin FL.IR 257 20150811 14:30~18:00 000 | UMAL - 77| xa Spectorscopic Analys 20150807 0857
3 P y:
Reservation Admin Confocal Raman za7| 20150811 13:30~1430 000 UMAL - 7|7| 244 Surface Analysis 20150805 1142
ik
Reservation Admin Confocal Raman ze7 20150811 08:00~10:00 000 UMAL - 7|7| 244 Surface Analysis 20150810 1304
ik
Reservation Admin FT-IR g7 20150811 08:00~12:00 000 UMAL - 7|7 244 Spectorscopic Analys 20150807 10556
P pi y:
[ | Reservation Admin IR 2157 20150729 08:30~10:30 000 | UMAL - 7|7 244 Spectorscopic Analys 20150728 1326 [m] O
[ | Reservation Admin FL.IR 257 20150717 16:00~17:00 000 | UMAL - 77| 244 Spectorscopic Analys 20150717 18:00 (] O
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Reservation oz WJriST
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[ Equipment reservation help

Search conditic ) =
Inquiry

| @ Resenvation (" Input result ) Completed O All

l 1st classification ‘ | 'l 2nd classification v Equipment name: - I

Researvation date: 20150101 2015.08.04

Equipment bookina list =
. .
Ll Application
Select | Status PR e Chief of research Researvation date | Reservation time Fee | 1st classification 2nd classification name Application date Free_Test | Free_Longterm | Memo
[] | Reservation Self AFM-Rzman 27| 20150724 14:00~15:00 000  UMAL - 7|7|5ta & Surface Analysis 20150717 11:08 | O |;|
[] | Reservaticn Self Confocal Raman 7| 2015.07.24 14:00~15:00 000 | UMAL - 7|7 24 Surface Analysis 2015.07.17 11:07 ] O |;|
O Reservation celf FT-IR HET| 2015.07.23 13:30~17:00 000 | UMAL - 7| 7| 244 Spectorscopic Analys 2015.07.17 11:05 O O |£|
O Reservation Self Confocal Raman nE7| 2015.07.22 13:00~14:00 000 | UMAL - ?|7| 24 surface Analysis 2015.07.20 11:20 O O |£|
[] | Reservation Self Flucrometer 2157 20150720 14:00~14:30 000 | UMAL - 7|7| 24 Spectorscopic Analys 20150717 11:03 O O I;I
[] | Reservation Self Fluorometer 27| 2015.07.20 13:30~14:00 000 UMAL - 7|7| 24 & Spectorscopic Analys 20150716 1655 | O |;|
[] | Reservaticn Self FI-IR 7| 2015.07.17 16:00~17:00 000 | UMAL - 7|7 24 Spectorscopic Analys 2015.07.17 18:00 ] O |;|
— =
3 =] Application || 3 Close || & 27|<>2x17] 4

Select equipment

N 1. Select the classification and equipment

15t classification: | UMAL - 717|258 [*]  20d dlassification: | Surface Analysis [*]  std classifcation: | Cenfocal Raman [~]

project informaion

e[S B . st et . 2. Select the time you want on white box.
Yellow box : my reservation

&if | | Reservation time unit daily maximum reservation time Reservation open timing Cancelable timing Fee

s Red box : others reservation

i ROIAFSI01 | Laser power on/off
2 " S2JAIEI02 Keep clean lens to aveid contamination

Time/date 07/20(M) 077211 07/220M) 07/23(M) 07/24(F) 07/25(S) 07/26(S) 07/27(M) 07/28T) 07/23(W) 07/30T) 07/31F) 08/01(S) 08/02(S) 08y - - -
A oovo-oom0 = = o o =] =] =] =] =] =] =] a 3 CI k [Appl ]
b = m] m] m] [m] [a] [a] [a] [a] [a] [a] [a] u] : IC Icatlon :
| om0 5] 5] 5] ] a] a] a] a] a] a] a] O m}

1030-11.00 =] =] =] =] O a] a] O a] a] O = =

12:00-12:30 5] 5] 5] 5] 5] 5] 5] 5] 5] 5] 5] = =

11:30-1200 ] ] ] ] a] ] ] a] ] ] a] [m} [m}

12001230 5] 5] 5] ] a] u] u] a] u] u] a] [} [}

1230-1300 5] 5] 5] 5] ] a] u] u] a] u] u] a] [} [}

1300-1330 =] =] =] O O O O O O O = = 3

=] =] =] O a] a] O a] a] O = =
5] 5] 5] 5] 5] 5] 5] 5] 5] 5] 5] = =

1430-15:00 ] ] ] a] u] u] a] u] u] a] [m} [m}

1500+1530 5] 5] ] ] a] u] u] a] u] u] a] [} [}

1530-1600 5] 5] ] a] a] a] a] a] a] a] O O

1600-1630 =] =] =] O a] a] O a] a] O = =

16:30-17:00 5] 5] 5] 5] 5] 5] 5] 5] 5] 5] = = v
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Reservation cancel e WUMiST
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Search condition

_, Inquiry

Reseanvation date: 20150101 || . |20150804 |y

.

(¢ Reservation (7 Input result O Completed Al

15t classification: | UMAL - 7171258 Y| and classification: | urece Analyss *|  Equipment name:|Confocal Raman v

P Reservation cancel

o Application | - Reservation cancel || 7 Input result

Select | Status Sortation Equipment name Chief of research Researvation date | Reservation time Fee | Lst classification 2nd classification name
|| Resenvation Self Confocal Raman 297 20150724 14:00~1500 000 UMAL - 7|7| 244 Surface Analysis
[] | Reservation gelf Confocal Raman &7 0150722 13:00~14.00 000 | UMAL - 77| 244 Surface Analysis

1. Select the reservation.

2. Click the [Reservation cancel].
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Input result TEe s urfET

After measurement, you have to input result instead of filling in log sheet

-

Search condition =

) Inquiry
Researvation date: T
|2(115.0J.01 |‘"|2915"3"1"'0“‘l || (® Reservation O Input result O Completed O All

1st classification: M J7IEng |" 2nd(|a;siﬂ(ati0r|: Equipment name:
Equipment booking i I n p Ut reS U |t =

o Application || [ Reservation candl || |7 Input result‘

SEEY] Status Sortation Equipment name Chief of research Researvation date | Reservation time Fee | 1st classification 2nd classification name Application date Free Test | Free Longterm | Memo
Reservation Self Confocal Raman x| 20150724 14:00~15:00 000 | UMAL - 7)17|1 244 Surface Analysis 20150717 1107 O O |;|
[ Reservation celf Confocal Raman 4z 20150722 13:00~1400 000 | UMAL - 7)17|1 244 Surface Analysis 20150720 1120 O O |£|

1. Select the reservation.

2. Click the [Input result].

bme 2 =5 =] E3
| Save [ 7 Close
3. Check the information and click [Save]. ..
| Reservation information =2
7
i Resenvation number: "
Reseanvation date: |2015) ZUELILE Reservation date: AT Client authoritization: self B shsanis@unistacks &ud
st Gwa | Application date 20150717 Resenvation time: 14001500 Rate 50 Equipment name Cenfocal Raman
Equipment booking || Project informaion =
. Chief of research Chief of research Detail project number detailed item Executable amount
L
20032 Y7 - - L] 0 []
Select  Status
Resenvation Fee =
[]  Reservation
Cost Unit quantity | Unit unit amount discount applying | Option applying | Amount | Fee Rate | Amount
Jez¥=E 05 H 12500 10 25000 50 12,500
=24 25,000 12,500
Process condition =2
‘equipment status (prablem and repair)
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7. Emergency
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Emergency IR |:!r|!5 T

AP S

[ W

(Laboratory No.)

AlH
B72T AFM-Raman

(Laboratory Name)

ZtolH
gyd IS (Yeong Bi II(an Hi-d(4168)

Safety Manager) % Please do not heS|tate to contact * S%tv Manager”, if you have any queries or urgent business.
(20| A3} EE o 827} S Al "HTA QPHEtEIR 0| A2t 2

29| 79 H2AA

External Main Telephone n

Sl FE, 7L - SllRtE FE S SE YR T

Fire, Explosion, Gas and Chemical Leak etc.

88 0952)220-
Hospltal 7500
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8. Related Equipment
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Related Equipment - e

KFQIM-7pA| M eled ZXX aloko|o| Xl A| AEl
(UV-Vis Confocal Raman Imaging System)

Microscope, Laser, Raman Laser Coupler, Controller 2 7+ &l & &H|= 22t 21t O| 2510 A| =0
o 23t £, 0/ £Xp 1E 24 S Al EHO| TEE E r

7| X arstH 2l (IBS in UNIST)

Rodney S. Ruoff

Witec / Alpha 300M+

micro-Raman with mapping functionality, with highest sensitivity for
266nm, 488nm and 532 nm excitation wavelength, High Throughput

Configuration using 2 Spectrometer and 2 CCD Cameras.

A2 d-ZtAlEd Y =7 200 A A B E 20| K e HAF=ZE
o] ZYOR Olsf 24R 2BYE 0|B50] £TYO| EREL BeREE
74t o= QUCH YR Ol 488 nm, 532 nm 2| H|O|X 2|0 =72 266

(o]
S
nm& & 2t 24 FH[O|C.
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