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Status Mode ” Additional
Raman Mode &
b
/ F5’E
g
B
EF
g
gl
= l ‘ F
i s
&t ‘ |
300 BOJ 900 1200 1500 150“!91. ”“g‘mo 2400 2700 3000 3300 3800
i o[l A S R 0 e vem 3« /@ @clEl
Kl 6-18 sifa SHEmZSHALL

2) FEAE ST REOLDIRBCE BBV BN 0.1, FHZ < dE— D RK, BERIER

- BX

N 0.00) , TR

FEAEROLCRRDN, WA 6-

19 fion, EBEZSTHEW. RIaEHR

TR AR XU AE LA e AR 0 I T A SR AL E, i T B 34— PR SR AR 5K

WHEESCHE, RZIBERER A FTH. RE
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SMeny | 100xBD_|* e Stenu | 100x 80

@

|| 10.00 pm IE "
7 i R ARS© @ [/ woe R ABSE 0
Microscope Z Sample Position Laser Control " Microscope Z Sample Position Laser Control N o
m [AH” II'H 532nm v jﬁj}%ﬁi‘ﬁmﬁ A ; E“ a\ !Il” ‘ %ﬁﬁm@
B || = v || == - PRI A . e 248/ it
- R’] ‘l’ TERE w| @ E — FERE
Mz & M || = =
B =0l im - o]y asov. B e

Kl 6-19 §9f5 TFEMmOGIERE
3. RUBHERAR:

TR 20T, LA EFCESH, AFFeMZIZd. Sk phr, bk
HOL RS . I RO S, el R, AT E AN, B SR ES
—Lb, 8] 6-20 MG T 2L 5 R AE T B 1 0% 2 LA Bk G B R UK HH IR Ok B
FH P A ] AR 52 bR 75 SR B AT R 1

B & Spectrograph 1
Grating

[2200.001, G1: 300 g/mm §
v | SE Rt (300/600/1800 %)Zk)

% Listen Never |
Center Wavelength [nr [602.638 |
Laser Wavelength [nm! i
Spectral Unit rel. 1/cm — EREE AL
Spectral Center 2200.001 — @y,
Exit Mirror EEEEE R
Options Options H 300 ~4000cm-1 2200cm-1 =
W« Spec Camera 1 [ccD1) | 600 ~2200 1125cm-1
LL. Spectral Stitching Start Stitching I| 1800 ~600cm-1 330cm-1  {§

K 6-20 iU SEL

PRI S B ER SRR I [ AR 70 R, F P inAR I 8], BESE i 215

S MBI, RS R L.

WERSCHE, IS ZIBE R R ATED. BB
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$ 19T, #5617

= il Single Spectrum [10, 0.015] ;
i" Acc. Single Spectrum Acc. Single Spectrum !
@@ Stop Stop \I
Integration Time [s] 0.015 MRoatid 5
Accumulations 10 R KK
Infinite Accumulation |No
K621 RUGIERESHNE

4. Z31F1 Mapping 514 :

SRR BENE 6-22 fin, HPFERBHHABSENZ DyE, %8 [Oncel &
# [Multiple] 7£ Video EME FHRIRIEZLBE 2 K EZ, HFIREZLE TS, FHEHH
27N [Never] , R ZRKEZIAZ AT EF 3K TR RS0 [Never] DL EIZk X
o AAAMAR S I RN 3 B 2 305 B R 1] 6-21 1R i 4t i AT AL

B # Line Scan

Start Line Scan —- &5 3 FF 44843

@ Stop Stop |
Line Scan Mode Sample Positioner
Nr. of Points 200 -2 R B
%% Listen Line [Never |
= StartPoint M RS
Start X [um] | Multiple LK@
R { Start Y [um] -2543.8999 |
Start Z [um] -51.549999 |
=  EndPoint [-458.20001, -2574.7, -51.5
End X [pm] -458.20001 -
42 o MR ER { End Y [um] -2574.7
End Z [pm] -51.549999

K 622 ZHAMSENE

AAXERTT LAXHRE S AT XY SPIH %, XZ SFT sd%A 3D Bid% . gt pre 2
AT [Large Area Scan)] F2HHHT I E . WK 6-23 FizR, HE5G7E [Scan Method]
W AR AR, SRJGTE [Listen Position] [ FHi3EH7E Video K& LT X 1%,
He XSS, R RS RIS, 100488 T, XY ~F I (1 5 i 7 26 300
nm 724 (PIRER, 532 nm OG- #HE%4 300~350 nm, 473 nm BOEHE2H 280~300
nm, 633 nm FOLTHFN 350~370 nm) , EEABISUR B SRR, ATRLRE X, Y 1
MECN X, Y SRS =R A A Bl X AR 100 pm, X gl IR 300 A4S,
RS IR/ A 300 nm A o Z B2 #5308 900 nm A, FITEL Z B 0N 7

WESCRE, IR K FTED, SZE
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FOTH 1.1 f5R0A] . B 5w LA BT 24, rith [Start Large Area Scan]i#4T Mapping

AR o
B £ Large Area Scan [350, 350, 100.1, 13.7] Area : XY EHE &
Scan Method lArea <'Depth . quzﬁﬁﬁf&
Topography Correction none Stack: 3Dﬁ£1§
2 signal Stabilization Start Stabilization
At Every Point
Points per Line 350 % E X RS
Lines per Image 350 wEYH_FRER S
Layers per Scan % EzHh Ay S
= [ Geometry [100.1, 13.7] [100.1, 13.7]
-% Listen Position/Are: 'I |Never Bt M B
Width [pm] 1001  X# R~ SEf A E
Height [um] 13.7 YRR~ . Eﬂﬂﬁ;ﬂfy BB Y XY I T AR X 4,
e I Depth ) RN ey —— & AEXV P EMRR
Eﬁfj] s - Center at Current P¢| Center at Current Pos. Depth by Line (Once) “— $; ﬁxziﬁﬁﬁif& zﬁ
_ Center (X) [pm] -1295.900 Depth by Line (Muliplel—2Z > 15 Xz 2 T B 1% (X 45,
il =#FR — center(y)[um]  4024.700
L Center (Z) [pm] (-0.560
Gamma [°] 0
#& Start LA Scan Start Large Area Scan +—— = 7 FT i Mapping
£% Restart
@& stop Stop
Act. Int. Time [s]
Integration Time [s]  0.015 Q4B |8]
Min. Time for Retrace [ 1.00
6-23 Mapping &% 1250k
6.3. FImALHE

[Project Manger] HLAJSAEIARCER T ARRIEHE, AEREE P #8077 WA+,

N HEEATZEA AT R UL -

WIREIEREIR

| wrumsen 138 PR R 4R
| mownsne HAVEEE
. Image Data
|| ®ERFIEEISHE | L crapnpot
+ T Text Data
6-24 [ Project Manager] # EIbr it AR 1) ¥t

6.3.1 HEL3E

6-25 bRyt 1A HE R RS BRI N, R B RS B e S8 BT R B R AT

R RIS, R

H A R A B AR R B LN

WERSCHE, IS ZIBE R R ATED. BB



RIE L 15 B2 S WiTec Alpha300R FRAEIRIEMIZ %21 7T, # 567

tr !g Scan_007_Spec.Data 1_F ﬁﬁ; Eﬁ L@g
Mouse Move
k] ZU%T
Export . Misc Visuals ﬁﬂ]-ﬁ-[{lﬁ
31
& Modes Q%b . Mouse Marker j'g'lgmﬁjﬁ;ia
I8 |
8‘:, n Actions (Data Analysis) &Eﬁﬁ'f*ﬁ?ﬁ)\
3 A
Scale and Zoom j’ﬁi%éﬁﬁf{
\
2l I Actions (Data Analysis) I Fﬁ"ﬁﬂ’]j‘gla s /I\Ym
@
T I -
500 1000 1500 2000 2500 3000 3500 \4000 /
: rel. 1fem
X-Aods: Fl'iil?é{%olsigg?s.cscmlsa) rel, 1/cm | | ®© l

Graph{st: BRLIRS I LIREE (E1(EH) Yy,

E LB & KA
Bl 6-25 FRIEEICHE Bl 25N EIRR R 2 L
1. ERRFHNZ%:

BRI e R e ) T SN e DL — A, R R AR — M5 T, FIRR
IAEAE B R BT A 7 LRl rElE. il 6-26 Prx, #HikiE
Mo Z MR ER O, 1E# [CRR+Smooth] , MITEFF R H ) N HiE# [CRR] ,
% [Filter Size]l 1 [Dynamic Factor] [ Z%[FI WEHELE ARk, @l Fras, BRI

FEREERR T T ML, ARIERE S 15 5 A2 8000, S8 mdi [Extract] 58

WERSCHE, IS ZIBE R R ATED. BB
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P Project Manager

Name [Sorted by Index]
¥ -1800----100-4500--S¢an LA--242--Spec.Data... WiTecPre - $ﬁ§§'§£

00-4500--Scan LA--242--Spec.Data...
---100-4500--Scan LA--242--Spec.Data...
---100-4500--Scan LA--242--Information
---100-4500--Scan LA--242--Spec.Data...

-100-4500--Scan LA--242--Spec.Data...

-100-4500--Scan LA--243--Spec.Data 1
-100-4500--Scan LA--243--Information
-100-4500--Scan LA--243--Spec.Data... — .
-100-4500--Scan LA--243--Spec.Data... J

-100-4500--Scan LA--243--Spec.Data...
-100-4500--5can LA--243--5pec.Data... - " —
---100~ . --243--Spec.Data... } T
100-4500--Scan LA--243--Spec.Data. 200 400 500 500
--243--Spec.Data... rol. 1/cm
: ¥-Axis: 657,11 (31.37) CCD cts
~-243--Spec.Data... g YA P (14393 1.08 (575.88) re. e
00-4500--Spectrum Stitch--2 .

300

---100-4500--Spectrum Stitch--245.
---100-4500--Spectrum Stitch--246--D. 3 CRR%
-100-4500--Spectrum Stitch--246--In... 3 .
-100-4500--Scan LA--247--Spec.Data 1 | |633-1800----100-4500--Scan LA--248--Spec.Data 1 ( EnZl ™ $‘ E E?gi
---100-4500--5can LA--247--Information 1 | ml Eg"
---100-4500--Scan LA--247--Spec.Data... Savitzky-Golay | Median | Average o
---100-4500--Scan LA--247--Spec.Data... Filter Size: Og
---100-4500--Scan LA--247--Spec.Data... . @
---100-4500--Scan LA--247--Spec.Data... Tl A =
---100-4500--Scan LA--247--Spec.Data. 81
----100-4500--Scan LA--247--Spec.Data...
---100-4500--Scan LA--248--Spec.Data 1
---100-4500--Scan LA--248--Information T . .
4800 -248.-Spec.Data... Extract kY Extract & Next step | 200 300 400 I 700 800
--248--¢ A Muns 657.11 (31. 372! CCD cts
- Spac.Data., il ® i P (1535) | 910.08 {75.86) el Blelo @ © E

--248--Spec.Data...
--248--Spec.Data...
--248--Spec.Data...

y 48 Spetha % E%ﬁ
--248- Spec Data... ‘ $ ﬁ%d’&

)

200 400 500 700 800
Fol 1/cm

Y-Axis: 656 (30.266) CCD cts
Yo P F159) | 310,08 (575.86) rel. cm Fle m

6-26 K F R HT AR

LBRIOLHE -

BRI U AR T A LR S S IO R, Wl R RARR RS S, WiTec
T8 T [Shape] 5%, RIAHAR BEARKI/NERZ 5 HTZAHY) (PR 58 42 v 1
Mg ZEuE, EATHZRA R o BAETNEME R i A FEA 3 Sl [Sub
BG] &, i%+#% [Shape] XiEAE, W% EEME, BRI ERIZOCT A H

2155, S5 A [Extract] 56, WK 6-27.

RSO, I Z)BE R R TR 2B
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J— —I o2
"y a =]
— : g EERA
Cunstant‘ Mmlmum' Polynomia Nurmallzel g
Shape Size: 80 E} il - .
g . B u—— et
00 EE T 200
[ keep border peaks Lol e e v Ee o oEE |
[~ Show Advanced Mask Controls [~ Subtr. Preview
N <
LI e 157 ovensnensi] ||
= | £ RiTRG
S
. . B z T 6 4 LU i B
Correct
- . . He g A lEROEER
L. Spectrus '

T spectrum--198--Information
s Spectrum--181--§ ata 1 (Sul
[ Spectrum--187--Spec.Data 1 (Sub BG)

6-27 BiLLRIOCE H
3. fiES HOLIEHE:

RN T RERIE)S, AR HKERE S origin HAFHEHHIE,
fF ErrehattE 5 e, B AREa R 7E [Project Manager] 3 7522 5 1 BT A 4L
Wi — A B — & [ Export 1—[ Table 1— [ Export Into Several Files ]1—[ Use Data Object
Namel , £l [OK] 5EM. (R, WS HMEIREFEE AL, WP aE 5 H nm
YE#A7, 78 [Export Filter Options] i [XUnits] — [Spectral Unit] 7547 U T Hi2%
FUEPAHRI A, s [OK]Y )

6.3.2 Mapping B A3
1. 7F [ Project Manager] & 1 I, P44 /E Rbs 22 BEHEPUAZ 2L J7 M); [ Drop Actions]

SEIPH, HRE E b b, 5 [Filters] X i&HE. 7& [ Create Filters] #A] DA
MRYETEEE, GERRIETAR . A7, WEBESE . fE A —Mh Filters 773X, #5234 BUpH . 1
K&, K 6-28 Fizr, AL T =Fh Filter #5530, BRI AN =BG S Z XM, 17E
[Filters] % D470 [Width] &, SbsZ 8T, RSO R A E 0 LR
b 75 BRI B8 £ X 4 (Shift+ BUbR 75 SO B BR C IR B X 4D o #E [ Background
Subtraction] HLEFEERIGIEOGE B, LRk (4,41, 2O6REECH Lo,
0] . [Quick Filter] £&47/1d Ff] Filter 2%, [Extract/All]#itH BEAN/4 3 E1% . [ Spatial
Average Sizel T3G04 [H] 3G o

WERSCHE, IS ZIBE R R ATED. BB
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100-4500--Video Image--241

T 633-1800----100-4500--Video Image--241--Infor...

---100-4500--Scan LA--242--Spec.Data 1

100-4500--5can LA--242--Spec.Data...
---100-4500--5can LA--242--5pec.Data
---100-4500--5¢an LA--242--Spec.Data,
-=-100-4500--Scan LA--242--Spec.Data
---100-4500--Scan LA--242--Spec.Data.
100-4500--5¢an LA--242--Spec.Data,

---100-4500--Scan LA--242--Information

----100-4500--5can LA--242--Spec.Data...

33-1800----100-4500--5can LA--243--Information B12(173. 45 CC0cts
33-1800---100-4500--5can LA--243--Spe
----100-4500--5¢an LA--243--Spe

---100-4500--Scan LA--243--Spe 0

---100-4500--Scan LA—243--Spe Raman "g,','.,..,.
----100-4500--5¢an LA--243--Spi
---100-4500--5can LA--243--5p L
100-4500--Scan LA—-Zﬁ--Sp
---100-4500--Spectrum Stitc

BRIEE

e

100-4500--5can LA--247--Spec.Data.

100-4500--Scan LA--247--Spec.Data, '@ Average
---100-4500--Scan LA--247--Spec.Data. = Average minus Minimum

for Standard Deviation

900 1200

rol. 1/om

---100-4500--Scan LA--247--Spec.Data. i - ¥-Anis: 529. 13 (-99.974) Ci
- . _Spec. sj7 45 X o P (1024 389.3 (1374.2) rel. Liem

1500 1800 2100 2400

o oo

Sum 1

r
--100-4500--5¢an LA--248-Spec.Data... A Center of Mass (Weighted Posmun] \

100-4500--Scan LA--248--Spec.| Data
nﬁas 1800--—-100-4500--5can LA--248--Spec.Data... ¥

i Minimum
s Maximum
fis  position of Minimum
‘Wi Position of Maximum

Start | Stop | Unit

]

%L3  548.2 rel Yam | pogbon:
65 5434 rel Uom
613 548.2 rel. 1jom

TS E
¥ ShowInputGraph | Spatial Average Size: [2

Width:

EIRE=R

fia  All Min Max Filters Ready

Kl 6-28 Mapping &5 4bF
2. [Filters] 7 HH ] L [Extract/AllY %y H 54N/ 438 UG S5, AT DUAG AT T A0 S — et

3047 2 B 1T P, el BRI, 7T LRI 629 FRmio . Hoh()

REX UG R 22 oy L AR PR . T T B 5 A

= FGREHE

PERSC

I PIAH H )3a AR ER K ey 4

Iﬁ%&ﬁ‘u\%jﬁ\ *TEI-J\ EED
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RirfE =, Mouse Move

Bt 5R7F Export

Camera (3D, Zoom) Q%}_} Draw Tools E&IIX
ER3D2HHEK
Actions (Data Analysis)
BB EIR LR TRE SN

Color Scale

BBt HIR

EBRTIEHIR

Misc Visuals

‘ Scan_007_Spec.Data 1_F: Su : 2691.9 rel. 1/cm) Q_Aﬂ‘i—h] |

%z X

Calc Crop

@ Ll _;}J

Sub BG Stat Section

s B e

e e Filter Fourier ~ Repair

I- Pixel (47/37) | R: 1.1724 ¥} ]
1

Kl 6-29 EURE A EIRR &

3. BlEREHE [Calc) AbPRF 2 A HEB0M R B, Wi 6-30 frs, SRJE/EH A E O
BATHIRE 2 Mg . rTRLsSEliis Jakh: D a2 EGRELL h 250
12D/IG), #EMAEIN SR e BRI . 20 8 BugOn R S b2 it 24
W EiEE, WeRBLaMSRREIEdE. 3) F—REFEGER 2 G0 EE
Z [Fa

WERSCHE, IS ZIBE R R ATED. BB
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D “graphene flower - Project FIVE 5 a

File View Tools Options Help

D=/ &m 8§

sh .: I O

PM: 79% PF: 81% AS: 88% EM: 99% Free: 16351 MB

3 Project Manager O

Name [Sorted by Index] |
Mvideo Image_005: 100x (488nm) (Top)
IﬁScan_OGT_Spec.Data 1-F

Image (Pos: 1568.5 rel. 1/cm, AvgBinom 21)
Image (Pos: 2687.4 rel. 1/cm, AvgBinom 21)

This folder is empty.

Imaae (100x100) | Unit: a WO,
(HweIXMISDEﬁaIDtsmn :’J|

Calculator X

X1 =Image (Pos: 1568.5 rel. 1/cm, AvgBinom 21)
X2 =Image (Pos: 2687.4 rel. 1/cm, AvgBinom 21)

IIZD/IG :[xz,'n -
. Extract

Kl 6-30 BRIz [Calc] b2
4. JEE P2 BB [Section] KRNI BHERT: MR, S, SIS
i o BB 1D Kh2 G [Section] - 20 ERIME L, BREMHR
RIZk, fEIBL&E D3RES . 3) {E [Advanced Options] H, 77 RII4 5
AL AR FUARDR S I 2T 7] o

~
Image Cross Section (Large Area Scan_000._.. ‘ = ‘

~

h Image Cross Section (Large Area Smn_ﬁOﬂ_Spec‘DaL...@i

L ——

Raman Mapping Raman Spetrum

528

rel. 1/em

5 3 . 5 1
pm
Y-Auxis: 525.35 (-3.4719) rel. 1/an I e
X-Axis: Pixel (951 IR: 6)8&54“!\ % Hm @ m@

Image Cross Section g

Large Area Scan 000 Spec.Data 1: Position 1 (Pos: 52 ~
¥ Listen Line (Click and Drag in Image Preview)

[ Listen Horizontal Line [ Listen Vertical Line ﬁﬁ@gﬁj‘j—ﬁ

¥ Show Advanced Options

528,93 (0.10046) rel, Lfcm Lok e e
kPme{ (87/64) |R: 17.72um = Sampling Points: 162 - Average Width: 0.00 [um]
~Advanced Options
Number of Sampling Points:  |162 W Auto

Average Width [pum]: [E I > f.’lﬁﬁfs%

Start Coordinate Stop Coordinate

X[pm]: |-921.65796 -910.22193
Y :  [2131.0981 2134.8579 =
b > Ein = AR
Z[um]: |0 ]u
[~ Listen [~ Listen

Swap Start and Stop Coordinates | f,llﬁj‘j- rﬁj
Extract

Kl 6-31 2 EE# [[Section]

5B ER B — R AL, A IR 7 2T i U SO, 72 B 724 dilExport ]
PESCAR, MRS R . $TED. SED
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JaxHBLE A S E D, BARSHOE A 6-32 Fow, SR ] LA g ebs
R X 7 MG R R B S 55 .
7]

B H R RERE

|

Image Graphic Export Options

Current View:

E B% # of Pixels for Current View: 1024
e
Original Bitmap: # of Pixels for Color Scale: 256 E )—Jf ﬂ‘\]%ﬁ‘ﬁ%&
Border Width: 0

[~ Automatic Crop

E. E m‘ ¥ Export Color Scale Bar with Image: |Right Middle ~ | Eﬁi?%

Preview Preview Animate [” Leveled Color Scale Bar

< ; } ision:
11 m"ﬁl Level Precision: |4_

Extract Extract  Preview
'23.73(-342.43) CCD cts = :3,4
AUt

ixel (62/30) | R: 9.961um

Kl 6-32 i K& HS
6.4. JFEArhr 6
6.4.1 BAL2E R Arhr S K
6.4.1.1 By AR AL 27 SR AL iy 8 i
1. fil#e:
(1) B 58 Ja RV B AR, I70TIR %, riide+ig, BH&.
(2) BUN TAEHMR CGBHBRHENRD, RS RT3, <8 e kinl BERE LB AT,
WG e, BTaH.
(3) KRLE: BB ARBMMEISK, QB R85 — 2 HiFER G .
(4) BIREL 10 ul, FEIEEARKERH 0, 60 CCHETZ) 3 438h, HEN 4 KRBT
(5) LR TAEHM, FHASHEK. M, RN TIES, TEARMBR
MG — BN TA], B ORAS BRI TR o
2. #HLFES:
B EBERZ2FEMSE PR E . SHE, Xk, TR S Bk
FLARSAHIERE . B BE ) O 5 % 3 A AR %L .
3. Wt
5 R A 7 Al v B S B0 AT A=, ARS8 B AR P 06 75 SR 24T+ =2
B, TCSM R I I R R 2
VG SRR R O s R 7S N T ) e B T R N 1 7 S

WERSCHE, IS ZIBE R R ATED. BB
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4. JrifL s
(D H=e, BFHRAERR S,
(2) HUhFEs, B G, 6.

B 6-33 Ky ARM B AL AL G 15
6.4.1.2 JURAPRE AL 72 TR AL B 2 I

1. e

(1) Bie: AR 78 5 RIS i, 70T iR e, U TAE Rk, Wfb2e e+,
BT&H.

(2) TAERMRMIALAK TRE O, —iAMRRRE, 51 H TR R LS % T
VRSN AR

(3) AR AR T XG5 B 1, T e 5 i pb A e e, R, JaE, 3R
ZANE

(4 FASEH. Xk, PRI BNETIEG, TR, WS B,
TRAN BRI o

2. EHMES:
KA e iR 2R M E BT A E . Sk, Xk, TIERRS NS H

2R TAREAN S . FURVRE A2t O SR B R AN I 2

WERSCHE, IS ZIBE R R ATED. BB
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3. M-

FE AL S AR B B 2RO AT A2 I, RS2 B F_EAR R TN R5 SR AT iz 2

B, ACFARHEE A R = B
o MR, G AR, SR AR SR T
4. JrifLEs
(D H=s, BFHRAERR G
(2) HUh#Es, S G, 6.

K 6-34  BAAMPRL AL IRAL G RS
6.4.2 IR R Az & Pk
1. ke BGRE L EIT, HRBARE DT, HieEHET.
2. PRI E:
(D WFEErea e, WERRE, BeziE.

(2) BRSO EESAAE, B0 5A00AE, WENAE,

B, Al BRI, AR R K.
(3) MGl & A% R 4R
(4) RLEfas RIRG . BIRHE
(5) FHIFESRCESG, B, BNHE.

TAEH8 S

S B AR

WERSCHE, IS ZIBE R R ATED. BB



RIE K 15 B M 2 S WiTec Alpha300R #RAERIEMIZ % 30 7T, # 56T

3. Mt

(D #7844 [LINK]Y, i [Controller] - [Connect USB].

(2) WEZH: [Rate): FHRFIRER, —M# 10-40 °C; [Limit): SCEREE; [Timel:
DT |, RER.

(3) midi A (A #Hihm G217, RIFFGET RS H AR e i .

(4) R4 S5 77 AT Hr 2 Pl

(5) AR, FE 10 7085 Hakseili, AR -196 °CE| 600 °C.

4. KRS

(D #Ebsl=iR)E, A, FRRBA.

(2) HEWE, P MURE, SRR, 235 R

(3) HUHBER, WEERER G, L.

op

o

K 6-35 [kl &

6.4.3 iR R AL 8K

1. ARHE:

(D) ARGFERA GRS, RERT, & 578 IR b s AT S 3R 5
(2) K& BT, FRRBABRE O, MR T .

WERSCHE, IS ZIBE R R ATED. BB
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W RN BL SR A

(3) FEIRK: AKMEITH, BEAFEMRE L, BolBFEMmE T, &G HREIE,
BEABFR . SEEGHTSE T HA K, SEO A5 R PR IR S S RAEFAIK, SR8 vh GV K AR KR
HARFS

(4) BB AL VAC, AunfiZii: T965TAGE, 4MZkH: TCC.

(5) ZFRACERFE R SE S8 [Rate): THEFRERE, —M 10-50°C; [Limit): 25
AL [Time): WEARIAE, REK. fdfiA (G5 Hihe (G817, BIFFGET
Bl 31 H bR e T

(6) il A, RPN HES 4, By EB R R

3. M-

(D FTHHLZ AT, RYE TR P72

(2) BEHARIRE, FRE 10 70805 Fakgemla, MR EaE =R 2 1500 °C.

4. FrEiRE:

(D) WhERERI=RE, RAIEHK, FRHS%.

() HmEWE, FTmiRe, KAEmREH, ZREHAERE

(3) BURFER, WSS G, B0,

WERSCHE, IS ZIBE R R ATED. BB
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K 6-36  mEiRJEA GEE
6.5. RF1EHEERE AFM
6.5.1 EAE, AFM

L R b v, RN & oK, B ARM IR 6 238 b, TR A RedL.
Z4F, JHEAE 20 8BS R A A .

2. FTIFAEM S LA P R e, P HUIN . ST 20T, Se s s A N AR

gear AN , #ii Al Microscope controller], [Spectral Camerall, [ Top cameral, [Bottom

camera] A& IEH v/, H Spectral Cameral I &[5 21-60 °C, F4THf [ Control FIVE] #k
o EARSA R A IEH, 75 5.1 Initialize All Cameras, 2545 3] 4> 1IE 5 R4S, F47 7L Control
FIVE] ¥4 . [Configuration] F#7i&+ [AFM Contact].

3. St HAME R R, MM T, HARIRES, KRES A B 3000 pm 22
i, HREREET AFM £F9:11 20 f59%% .

4. @it [Control] #H# [Adjustment), ZDFaNHAESCIL AFM R EFAT I T
fE:

WERSCHE, IS ZIBE R R ATED. BB
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(1) TREFLAR AT R A B R B S TR e BB ALE RV I Ron e £, FREEHI TN,
e X AP S M, MEARIIFOC E . WINEOCCLITHERE b, S Next step,

R: 26.02 ym FPS: 25.0 w w

] 6-37 Hok Ik ARE b E
(2) R RBHOCITENI R R % AL E  (Adjust laser beam on segmented Photo
diode), LI H T-B 2 L-R#l, #iffk T-B & L-R {H#E 0. W#JE, WF
K, B[R A3 E O E .. A Nextstep, HENT—H#AE.

- |Quadrar l|status X
‘ X-Sensor [pm] -0.01
Y-Sensor [pm] 0.00

Topography [nm] -10000

Sample Pos. X [pm] 0.00

Sample Pos. Y [pm] 0.00

Microscope Z [pum] 2237.52

T-B [V] -0.173

L-R [V] 0.016

K 6-38 JHREDU RIRALE
(3) 1S H % E: [Feedback Settings] % & Setpoint [V]: 0.7; P-Gain [%]: 8; I-Gain
[%]: 8, HFXE ~A7FF [Adjustment] sidi [Nextstepl. WMESHEBIAL AN

L E A .

= 'y Feedback Settings [1.5,5,5]
Setpoint [V] 1.5
P-Gain [%a] 5
I-Gain [%] 5

Pl Controlled Channel |Lockin R
K 6-39 RIMSHEE

WERSCHE, IS ZIBE R R ATED. BB
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E: AR, Setpoint (AR IRE SEEM 1K/, Setpoint iR, /K. P-Gain
[%] IELLBIERE; 1-Gain [%] FU8aE, P ok 1 K& A miigEE (BAD (Cul+1/]
AT Setpoint/P-5 I-gain K/,

5. %t Approach:
(1) @EETFW T Microscope Z (um), K B& 2 FE B FE MR 1 2000 um 245 o

() mame] gt

6. FAH VI Rk %
(1) [Image Scan] [ Points per Line/ Lines per Image] W& XS H (mABEN
512x512)%5 TR AR 1R sU80H b
(2) [Geometry] [Width 1 [Height) & EHA#VGEI, A ATE A OHE X I80E 30
.
(3) [Center at Current Pos. ] £ 1 Fl N % B REIAL &, % 5 5 never.
(4) [ Time/Line (Trace) [s]] [Min.Time Retrace [s]] %143 [A] (st [A]
(5) [Start Scan] FF4HMR
e (D) KB shi B R B, .
(2) FLAPCHENK A K, FE R E A, (2R ik E A DOl
(3) MRS, NEFEH, REFFRE.

= [# Image Scan [512, 512, 5, 5]
Points per Line 512
Lines per Image 512

= [l Geometry
Listen Position/Are; Never

Width [pum] 5
Height [pum] 5
Center at Current Pc Center at Current Pos.
Center (X) [pm] 0
Center (Y) [um] 0
Gamma [°] 0
ﬁ Scan Details [Create New Object, Arez
& start Scan [start scan |
4% Restart
& Stop Stop

Time / Line (Trace) [s] 1
Min. Time Retrace [s] |1

K 6-40 FHETEHEE R

7. MR FE B Ml Fmi T 1 Microscope Z (um), -7} B BiRE S
1 3000 pm /45

WERSCHE, IS ZIBE R R ATED. BB
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8. KM A=, 8 AFM MG E R, HEEENR G235 b, EELE A
Pr. BREBUNE, THE TR

0. FIOTazthlas /A N ad e, JFHUN . ST 2 AT, Jemdi s R AR

H
(SRS ,» H\ [Microscope Controller] , [Spectral Cameral] , [Top cameral ,
[ Bottom Camera IRZ IEH ¢/, H. Spectral Cameral if7 5 B £-60 °C, F4THF [ Control

FIVE]) #Bf. HIREA AL, 75 517 Initialize All Cameras, 2515 34 1EHIRE,
F4TJF [Control FIVE] #k /.
6.5.2 B AFM

Lo OGP Az e, SRR G )RR, HHE AFM IR & 2238 b, FER 2 ARET L.
ZIREY, IHEALE 20 IR R A, W B s

K 6-41 $46 T HIRE

2. FTTFHEMI S A DI, TR . FTITEsml At 2 f, Se R R A AR

(R INE , #i\ [Microscope Controller] , [ Spectral Camerall , [Top Camera] ,

[ Bottom Camera IR IEH v/, H. Spectral Cameral i f4 3]-60 °C, F£F]H [ Control

FIVE]) #f. ZIREAN R IER, 7 At Initialize All Cameras, 2543 54 IEHIRES,
WEBSCLE, BB K 4TEL. SE
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F$TFF [Control FIVE] #ff. [Configurations] FH7ik# [AFM AC].

3. SerEHAN G R R A, PR RITTREN T 20 55, ALPREZE, KRS L
#3000 um 45, FRBEIEFE T AFM £ 20 5904 .

4. #id [Control] #H 1 [Adjustment), ZLFEAESLIL AFM T EFETH#ER T
1E:
(1) 3R BLR B R B I e TR 2O E (AT BIE BoRBE D, B2 T,
e X i, AR ARBBOCA E . BOtOAITERE b, Rl Nextstep, i
N —2#4E, K.

R: 26.02 pm FPS: 25.0 w bt |

6-42 WO RS B
(20 WRRGHOCITEN SR — A A&, W e ses T-B 2 L-R 4, #ifk T-B
L LR HERIL 0. )G, W, BB SR EF O E. M Nextstep, #EA
TP AR

[Status |

X-Sensor [pm] -0.01
Y-Sensor [um] 0.00
Topography [nm] -10000
Sample Pos. X [pm] 0.00
Sample Pos. Y [pm] 0.00
Microscope Z [pm] 2237.52
T-B [V] -0.173
L-R [V] 0.016

6-43 HFENI RIRAL E
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(3) FHIPRMIAE, & E [Driving Amp.pk-pk [V]): 0.02~0.5 V JERENAE—1E, #h{#
PRIE Amplitude ~1V A4
1) [Frequency Sweep) % & [Driving Amp.pk-pk [V]] @1 0.1, fidi [Start Sweep), 5

#| [Adjustment] i [Next Step], [Status] W22 Amplitude ~ 1V A

@ Adjustment

[Laser on]

= B Freguency Sweep

[5765.625, 0]

Driving Amp. pk-pk [V]

0

% Listen Range MNever
Initial Frequency [Hz] 50000
Final Frequency [Hz]  [S0000
Create Data Wiew Only
j" Start Sweep Start Sweep

@ Stop

Stop

y Auto Resonance

.
|
|

Auto Resonance

R Listen Frequency

Never

Driving Frequency [Hz]

9765.625

Auto Phase

Auto Phase |

Phase Offset [*]

Kl 6-44 AR E
2) 153 FEK Amplitude/Phase~Frequency K, ###RMEIE~1 V; HREE, Listen
Frequency, f£ Amplitude Frequency & ikl — .

WERSCH, TS ZIRE R

B . pr W I'—l ;;;;;—wu-::-;ﬁ-;gva';w-rw ; J
=% Boam Defloction Laser Laseron Eg”""*“‘“’“""’“"" v =
] gﬂﬂ'mrf-"n::umg — i Fr— watig o s
5L Saduiifrend o] b Press W 1
Niod Step T i B & aduris drn) wnpid 1133 5-159‘
[Repesi Last Sap Flepeal Laat Siep |
& Siop Siog |
F Ly Frequency Sweep 5029.102.02]
Dimvang Amp. n2 |
Listan Range Mever ¥-Sansor [pm] 0.00
Initind Frequency [Hz] 50000 Y-Senser [am] 0.00
?ﬁinrﬂ'ﬂ'ﬁl m“ Topography [nm] =10000
M“"‘ "9"::..' — Sample Pos. X [pm) 0.00
S1p F Siep - Sample Pos. Y [pm] 0.00
Aido Fisstnan Microscopa T [pm] 2234 .92
_ﬁ%mm — 3 Amplitude [V]
Divving Frequency [Ha] [75029.102 e
Phase Ofiset[] LELE]
@ M Data Labeling

fTEN. HEp
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E—— S
A f
Y U'w\\)h,.\ . f\
L VI
L = Il
"
o |
g v |
~ |
\.
A\
\'1 \
el \
= \ |
I % I
1
i
\
| L
e [
\
.
\
el |
L \\
\
\
Y
A"
.
2 RV
’ w:\._
— MILN"'"‘-.—V."‘) AW
S TAALT I e
72100 72800 73500 74200 719'00“: 75600 76300 77000 77700
¥ ¥-Aoas: 31543 () * -
i Il st s e te @l

Kl 6-45 SiRIERE
(4) R E: [Feedback Settings] ¥ & Setpoint [V]: 0.7; P-Gain [%]: 8; I-Gain
[%] : 8 HHWE AL [Adjustment] fid; [Next Stepl. HHSEH IO 4

WELES.
= Y Feedback Settings [1.5,5, 5]
Setpoint [V] 1.5
P-Gain [%] 5
I-Gain [%a] 5

Pl Controlled Channel [Lockin R
Kl 6-46 RS HKE
vE: Bt Setpoint [V] (EARRIREHRZN MIRIE RN, Setpoint [V] /N, HRilE
N TR (AR A SO o
P-Gain [%] IELGEIMGRS;  [-Gain [%] Fiai, P 8 1 RS~ Amiigs (GERD
(Ctrl+1/| AT Setpoint/P-5 I-Gain K/,

5. %t Approach:

(1) T FH FiH Microscope Z (um), & F#E 2R 2R 11 2000 um /24
0wkl past.

6. A FIEEE:

(1) [Image Scan] [Points per Line/ Lines per Image] W& XM H (HmAEGEREN

WERSCHE, IS ZIBE R R ATED. BB
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39T, H 56T

512x512)%F T R THAR R 2L H 98

(2) [ Geometry ] [ Width ] [ Height ¥ B 7G ], A wT 8 i i 0 HE DX I0de 3 3 [
(3) [Center at Current Pos.] 7E 5 EVEH N B E R BN E, 15 &5 A never.

(4) [ Time/Line (Trace) [s]] [Min.Time Retrace [s]] %42 i% [a] I HS 8] o

(5) [Start Scan) FF4EM .
E: (D REEBNE T EIRE, HEE.

(2) T LAHOH T AT, 7S T i B R T, 6 L A I

(3) Ml e, AEZhRE, REFRE.

= [# Image Scan [512, 512, 5, 5]
Points per Line 512
Lines per Image 512

= [l Geometry
Listen Position/Are; Never

Width [pum] 5
Height [pum] 5
Center at Current Pc Center at Current Pos.
Center (X) [pm] 0
Center (Y) [um] 0
Gamma [°] 0
@ Scan Details [Create New Object, Arez
& start Scan [start scan |
4% Restart
& Stop Stop

Time / Line (Trace) [s] 1
Min. Time Retrace [s] |1

K 6-47 AFM S HEE

7. MR 4 Fl@):ﬁ%@%ﬂ_l i FAE E A Microscope Z (um), b+ 2 EE B R & K TH

3000 pm %45 -

8. RMIHATF AW, 8 AFM MG ET R, AT E a6 %
P BREEUNE, E TR

b, ERLRARE

9. FTITFEM & LA P A Re, JFHUIN . FTOFERIAAE 2T, Se i sl AR

SR AN » N [ Microscope Controller). [Spectral Cameral]. [ Top camera]l.
[ Bottom Camera IR IE# ¢/, H. Spectral Cameral ¥ /Z [%%-60°C, 477 [ Control

FIVE]) B, FIREAEEIEY, 75 Al Initialize All Cameras, 255 24 1E RS

34777 [Control FIVE]) # 1.
6.6. BEHERD RN RIS B

WERSCHE, IS ZIBE R R ATED. BB



RIE K 15 B M 2 S WiTec Alpha300R #RAERIEMIZ % 40 7T, # 56T

1. ZEFERNYE: WIHERE, BENYELEERELE TH, B EFELE.

2. EPEEIEA: AR R IR B LTI —# [Configurations] # ~47% [Raman]
i% [HAL Transmission CCD1] .

3. WOGH /AN B DRt 2RO E, B4 L [Laser Control ] & X

N, s [Topl » FIHFEOL, 'Ejﬁ\g, i%& [ Go to Calibration Position] , £}

, ‘ 2 ,
SN BELGMNE, B adlEd, S [Move Sample to Absolute Position] , £ 5
PAN
=

MEh B DALE, BOCAINMLFLE .

K 6-48 I IERGIEFE

=Menu 10x v ||f=3 @ Top | Bottom

Endswitch Reached (X-Axis, Y-Axis

-DD [ ]
AMEEE ) O

& 1464.36 um

Microscope Z H Sample Position || Laser Control || True Surface
aF, Q@ ([532n0m v |l Diff Sianal - [cly| (| (1
B - I Eeny ==+ 1
I [ -
T oo #* 8 P

[Bz] -ss04.21[0](|X: 12500.0 .
o]\ 12500.0 0.0 00 '

K 6-49  FEfh & O AL B R E

4. [TOPY SWBi e T EREM, RBMOLIRERER N R R, HAER AL E,
AU R R MO

WERSCHE, IS ZIBE R R ATED. BB
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WiTec Video Control

Top | Bottom

J as46.64 um ASES = B
Microscope Z || Sample Position || Laser Control || True Surface
r) N Q|([532am ]| Diff Sianal - [cly/ (| ¥
@ v @ |v B :
- 0.00 =
e e P
@ 159¢.13[0]||x: 286.2 zi :
0.oe(0]||¥: -4.6 900 0.0 .

K 6-50 ETEER R

5. [Bottom] i#EH 5L FTHHOL, SEH —IKAAUILEE SO+, FahiA1iE
GBI R, OB RN SRG, B Rl [Bottom], il [Additional ],
PEAS AR HE S8 (Inverted Objective) MIFSEN, (REFEOCH IF, KHOER R
BN R, BAEREAE CEAE MK RFREEFBE/NLF ) o« BEL
JE X 0%,  [Laser Control] ##% [NO Laser] JCHIMOE, Rk FiEtasfr &
RS PNIY o

K 6-51 ESYIsMHEE
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v |E= 0 Top | Bottom

18] <)

ARRS -

# 4846.64 um

Laser Control ” True Surface
= 532 nm « ||| Diff Signal (I) ’ 0
BE e
3.35 fe
R . = 2 P
Inverted Objective :
. | additional
X [pm]: 2.38
¥ [pm]: -32.44
Z [pm]: -1170.08
Set Zero L JL
e

K 6-53 HIGEGIRRE
6. FTIFEEICIEIRA, W E3400 K, T LRSS, BaBrg, siEdpe
% B0 (Inverted Objective) AbJG5RME T WS AA IR AT LA, AR EHE . FEY
BECPE A ANAE R A ), W] B R RS B B s AR A s [Bottom] il
[ Additional] , MBS FHEIEHIESYHE (Inverted Objective) HIFE3N.

WERSCHE, IS ZIBE R R ATED. BB
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J

K 6-54 JFEDL
7. BCEMAFAE: BRI A PR T, B8, 7 [Spectrographl ]
f¥) [ Grating] i%$300 g/mm, [Spectral unit] B Anm. #8J5 [Spectral Stitching] #
BIAZKAE:  [Integration Time] A1 [Number of Accumulation] ¥R 1% & ,
[ Start/Stop Position] % & A 64K [400-850 nm, HRUIX K A500-760nm] ,
miii [Start Stitching]  JFEEMIES, SEMNAT BREE, TH XL, AEHEATHER I,

= i), Spectral Stitching Start Stitching
Integration Time 0.100
Mumber of Accumulati |1
Start Position A00. 000
Stop Position a50.000

K 6-55 SikPimiU KR E

8. WRZ FUAFERLE A —FE, AR IR ZEE R R e, HA Il rF Ok
AR, BdETX2.

9. [FEImFIEFX1, X%, TFH&EFE [Calc) , Result=X2/X1, fidiExtractfFi&Eid 4
P

%1 =(Graph) Full Hal-Spectrum Stitch--087--DUS70FP_FI
®2 =(Master Graph) 550-filter--Spectrum Stitch--088--DUST0P_FI

Result = |>=:2,f:-:1 |a.u. j

Extract |

WERSCHE, IS ZIBE R R ATED. BB
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Jre Result = O >
[P,
[=7]
| ‘\ M
o) - o ot
5=
%
o«
=
450 500 550 600 850 700 750 800 |
nm
. Y-Axis: 0,93489 (0.93439) a.u.
T XAz Piel {409{} I 435.6}63{;]35.66} m H’ e ®

Kl 6-56 gk RAHR b FE
6.7. TrueSurface (TS)R&
1. TrueSurface (TS) st I HE A TR 2 RGN MR AR 2 10 (R T SRadE AT R . X Fh o7 XA
FH S 35 1) 622 58 BRA SR IR AEAX 2 N, SEBLIF D B . TS BERSEF1 3 VU Rl Py SE B 5K
B (R R AR S B AN hr 2 AR, RIS 0 T AR B R &, R mT DL Bl A i)
(B 7 2 AR I ] LA 153 3l ) ot 6 88
2. W 6-57 fEMEE SR LR T IXM IR, AR ER SR TRERRIIEIEI. REA
TS, EMESES RE AP RER, Mmr=g— b 2E 530 hED .
HIOWEBER T TS BOE a0 E R AH R X, 3RAS T 8N X8 B sy 2 i

90.21 ym

Opm % -

K 6-57 HEEKG S TS %

3. K 6-57Si FEENUG. £ EBHEMNKIMES. HiE. FE0LER S Bk LR e
—MNEE. A 59 E P EG AR, {H TrueSurface ¥iE G, Si {85 MR EHD
FETEE R, RONREA R T S AR,

&

(1) e #s W AE TrueSurface bric FIAFRIZMEH, FF)J5 TrueSurface Y6 .

WERSCHE, IS ZIBE R R ATED. BB
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(2)

(3

(4)
@

@

WHEENYG, REMM. TS WES, REMEBCAE T RN, EYWsRE
RS AMHE, FEARANYESEES. 2, BORF/NT 20x 5k A&
FIf . seAh, BRSO RE RO AR B, DU MR A it RS 52 T 447 (A
HE L -

100 x objective: +/4 pm

50 x objective: +/-16 pm

20 x objective: +/-100 um

miihi Video 1) [TrueSurfacel Bltx, [UY 2BE#EZBFE S [S]1 (R SLA
FIFEMD , EERHMMERE N 0. EREIFIRZHT, Ek TS 11 Z fa R E
SRR A FH (R 0 B A LRSS L . 200 pm SR EBR A Gl FHF 100 <90%5) o ik
50 xsRHARL B R, EHEEEELR LT T RRE: SOKEMHEREN 500 pm,
50X M BL B E N 1000 pm, 20xF M5B BN 1-2 mm.

4k TrueSurface Z%:

K s S EIAEIRL 50 (s SURnRERT . 4% NI S 3) TS.
i Xbox/Listen LIREFERE M EFZ BRI R 4872 5 7T LLEFER R .

Gains WHE: —MIEWT, X THEERIES, P-Gains s, MERBLTF (—HH
0.2-1).1-Gains A BEXHBR} B 25 #h A)~F T S AT, — RO E N 0. IR P-Gains
WA R, MRAENT 2B R R & 7K P-gains {H B SUEFE M
MIBLE CHLan ARHERE ShBKFAL BD SRR B B A M IR R 5

Ja 3l [Oscilloscope] mode. X4 TS 4 T-HEIRASH, Z B a6 8% S izl (R,
i Xbox B EARAERAE A I HiA AR, BRIRLIFIE TS Thee) ;
75 [Focus Shift] KIRMGH 815 5 MW HAME Gl #A B0 b N8l maim s
Focus Shift ) - J¥: k7> [Focus Shift] HI{ELXS M FIEE AR/, #Ehexa ER
TR

AR S M5 5 K ES, W] DME RO OB B R S Ak [Focus Shift]
(# 1 H) Focus Shift {8 1] LA# Y5 % /1N )

FRRE TS M SE, LENETHRIAR. nAYE S EIRERREE, &
fik [Min Signal %] f{E. WRMELREF, ES5EESZELT, W TS RE0H
ZEFKHEBNE T HUIGR B XA R 2 ORISR 0 Z B &, R

WERSCHE, IS ZIBE R R ATED. BB
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AR I LB B 7RIS, RS RS AR B R S R T 4K SR

© gksdtir R 2. £ TS A THIHIREHATEGHMN, A df 258
“Min.Time for Retrace [S]”H I [A] N i B A2 W5 4K, A5 S I HE 6 AEAF: it 3R [B] IR ] LA
LIS IR B3 2R il 1R I o

TR
SR

2K
14 BB i1 | i
% BTrueSur tce ZHBER ‘ e,
100x47§% <200um |

50x1& £ <1000um

Diff Signal Settings for current Objective
#  Focus Shift [ -0.50

Min Signal [%] 5.00
Feedback P-Gain 0.30
Feedback I-Gain 0.00

Use Default
55.3 Start

| Adstrts, BYEHSK

Settings for current Objective
Focus Shift ‘ -0.50

Min Signal [%] 5.00
Feedback P-Gain

Feedback I-Gain 0.00
Use Default

Stop | Running

6-58 TrueSurface AL IS H K E
6.8. TREERL-FURL BT

1. B FE: LBRPHEIRE, 85 IR 2/ BRI 7047 .
2. AR AL

oo
(1) #£ [Control] ¥ f-1“Video Measurement” HE @ hEAT R R R RS, S B3
tH I [Export to Particle ScoutY e, rithiZiLIintnl LG HHEE S A B84,
B FR:

WERSCHE, IS ZIBE R R ATED. BB
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47T H, 56T

w Image Preview Area

Export Migh Quality (40.2 MBI Export to Particle Scout

6-59 A ANHUE

(2) #£ Project A HARE fr, fE NHisg ik [Export to Particle Scout] 1R ]

{J Project Manager

O X

Name [Sorted by Index]

)

T video Image_036 Information
l
T video Image

M oocoo00

T video Image

File
Export

Export to

™ =~ 4 = b= - - AN = o=
vatabase App

) caaon

| |V|deo Image

I Export to Particle Scout

T video Image
M video Image T AddText

6-60 LA I T AN K

(3) 7E Particle Scout B HI5H42 [File] — [Load Particle Image...

BEAT o AT BTy IR S OE R R
BRI S5 2 o

3. #Jiki: [Find Particles]
(1) 7£ [Mask SettingsY 1EFERAE H Fi
[ Bright / Dark Particles): MBE3ZE F R RS E L
FE LG 5o/ R ;
[ Exclude Edge Particles): ik, Y4 oA B il
(2) [Mask Threshold]:

db 5.
H =X

R 5

ST TR E RPN S EEBRE, AT LA

), RFiEhFHEE
i Particle Scout KT A i)

KBk B B A R R

BBk 2N, NS5,
NE(budi S Sl

WERSCHE, IS ZIBE R R ATED. BB
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AT

(3) [Enhance Particle Contrast): [ 23 51k HHRURL A HUJE, il “Enhance”™ #2816 H

(4) [Filter Expression / Quick Filters): 7] LU A 0 166 2 0K AT G IR HERR . 7T LA
7t [Filter Expression] HEH HEEFIHATHIEAN; &0 LLEIT [Quick Filters]
HSANZ A ARE 5 A 2 [Configure... ] FAMBRIAXHE AN, B
BaS IR 5 s BA4h, sid [Configure... ] AT LA HISHIE AR, XL A
AT ORAE, TN EERA.

Find Particles

Mask Settings

Bright Particles
® Dark Particdles
[+ Exclude Edpe Particles

Mask Threshold 82.57 Autal

Enhance Partiche Contrast

Enhance

Filter Expression W& Quick Filters...

Areaxd AND Area<d [ @

Kl 6-61 iz ki
(5) Particle Found ¥ & 45 8. WRiE LA R M, BAFEERAMPREEH, WF
K Frs:
v: B IR R B B0k Mask (e.g. 0t mask) {EAZER, ik 3R NG
ST e 1

€ . RELE .

{- ’ Particles Found: 48

(6) [Show Mask): W RFF &1 2R ZAF FIBURL Mask;
[ Opacity): 1% B #E 5%
[Red] : &% Mask FAIEI(D .

| Show Hask Dpacity Rad -

4. FkisrAr: [Particle Manager]
WESSCAE, IR . FTED. KB
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(1) [Selection for Analysis J:

o BRI T o IR S LD 4620 AL
LA OSURIAAE 45 4 T LTS O

Ma7 WO Tee O T . paBiakRA: MR ISR R ik
R 3 /38 58 [ Find Particles JH822 Y 7% & 2% 1 0 S5URE S K0/ 55001 31 26 F 110 5500 6

S XOPIRE. 57554kt
i AR S A T IO AU s AT 0 = MR S R A
54 51454 4 UL 49124 6 A U051 i LB 28 4 4
e 0 AT IR M EAFIC AL UKL B s LA AR mask £ WU
(L R T B 1 )

W T R, A3 A IR B o

FORLITY
= A, ik AR R PRI, KN TR
Selection for Analysis
B+ Mar Mo T 86 e[ 7]
i| area»gd £®FE|E
Icon Name | Area L—' Spectrum
__II ; 272
__III 28 11.25
= |
= A

K 6-62 PN HTRR
(2) P ikL i) VE SR G 2

Yo sebem et e KA

B | seomesseanen wammemsmm s
BT AT

WERSCHE, IS ZIBE R R ATED. BB
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+ Particle 13
I
1
|| i‘II.Jll
Length [um] e
Width [jam] 1.4
Aspect Ratic 0.504
Num Fixels 920,300
Area [1am3) 3.0
Canvex &rea [umi] 31
Parimeatar [jam] 7.1
Convex Perimetes [pm] 6.8
Feret Max [pm] 7
Fearedt Him [ 1.4

6-63 FITIL IR (1 PEAR TSRO 73 A
BG U os 7BANER, M ATRRL A& T T BRI Mask AZkth, B
Mask 24 Fif e o RORE, 21 B D9 A BT A T TR 2R AT & 26 A 0 R0RE P 2L BEAR iC
UKL

K 6-64 T i UKL A7 C
(3) FEDhRefEelE:

\4—&‘ QI A Az =% & § (B

IR [A]“Find Particles” B ¥ dt /7 ki &, HLani&eh Mask BRI{E f5 BB %

.ﬁk|3tjmjl‘:Rﬁﬁm%ﬂ%%ﬁ,ﬁﬂuﬁﬁ%%ﬁ;
A : T HF<Raman Measurement”,  {E1% % H 3T 7 2 6 1E RIS HOX E

J‘:ﬁ&ﬂ%%ﬁﬁ%%%ﬁﬁﬁmeMmm%%%ﬁﬁﬂﬁ%ﬁﬁ%%,—%ﬁﬁ
— P
thi

o XF P BURLHEAT e i e s

-: XHREANBURL A RFE Y TR REAT 0 2 . 9OBM5E 5 R/ IITHSR BLUROETE /& 75 i A

FWT
PESCAR, MRS R . $TED. SED
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=0 BB W him b i, B Shif W), AT
I\ 5 R 000 6 4% T N 3 o I 0 5 IR o O SR
FRf BB e 0

S, BUERAE: WMMAESEASOE, TRAE Project, (RN SR

6.9. HAEMME, FHEHREITEREREDE

L

B 6-65 B 2/ & oL

1. FPLOGES: W EEFTR, $THF9OEE IR L 1 405 nm WOLHS BIEIZH, 177
FHRLONY, T 5-10 2%, #4E T &, fEH0GE FI TRIGGER WL REP.FREQUENCY ]
(R 2H G e BT R OGS RO EA, A BEARR N LB\ =8 F [ Laser Repetition
Rate [MHz]] HIHEM .

WERSCHE, IS ZIBE R R ATED. BB
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Oscillator INT1 INT2
1 80MHz 1MHz
2 40MHz 500kHz
4 20MHz 250kHz
8 10MHz 125kHz
16 5MHz 62.5kHz
32 2.5MHz 31.25kHz

K 6-66 OGRS I E A
VE: ASEBIZENT NAS [F) 5 6 ar iR YE s AR 40 MHz 7] A2 25 ns, &Kk
. 1 MHz=1.0*10° KHz=1.0*10° KHz.

[R——

= AR E

¥ nﬂi’ p
| VAE=AMNE

[

PAEA0SRIE

L

6-67 = WA HOGHE

2. TR R BB ROGEE: W BRI, S 473/532/633 WOt 1T 405 BOLL
o

3. M A R B R SR R A B — 4~ [ Configurations 1 # F £ &

[Time Resolved Microscopy s

4, WEBH: %4+ [Time Spectrograph] ,H:f [Start Time) RE T E & E , —K

BN 3 ns; [Time Bins 1 e, SKm B0, ik 512/256/1024, — iy 512; [Time

Binning } 51} (8] & G 9¢, WE N 1 I, B E 108 15 ns, WWE N N K, & HH(15%N)

WS, 2B ) THED, RED
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ns, MRIEH DI Az E, HAEL NG .

5. [Calibrate] F:#E D BR:

(D i WHo628 1 [Shutter] BEHUBET £ iE 2 i/, FIRER A B4 LED AT4TH, 5%
JE A H K. [Calibrate] 2&F|F LED AT BISUEMLET, AT LASRAT I 72 o — 8 BLARIE
LED /T4T 7.

(2) #THF [Oscilloscopel, [Integration Timel ¥ [0.1s), sl Start, WES &S
%5 [Shutter] e, MEE DR AGERITBOGES 1%, &0A TR,
RANCDKAZ ST 5, RN SSEAT, HEESH%, FF7E [Detection] At i
7 [Reset on] HA7i. (HAZFHRIGFEM Shutter W AHEIT 1%, HEHIK
HeFFam it RN R], i Stop &5 9. 7 [ Oscilloscope ] Fildid #2H, mJ B [ Time
Spectrograph] W&TiZ%, HREHH.

(3) i [Time Spectrograph), [Calibrate), #&5€ 2 ¥ /A4, midi [SAVE] AJfRAF
wZHocE. WAEE R ESRSH, FERRHE.

6. WICFF T ER I R LA
(1) 7£ [Single Spectrum] ¥ B IFAR 5 I [AIFIRR 0 kB G ELRER S, RAE RN 75 A it 2k
T~ B FR .

50

40

30

cls

20

10

.

2 4 6 8 10 12 14
ns

g

Kl 6-68 Bt 2k
(2) ¥ REM R HEEM 2 [Fittings] &, #KRiE#H [Exponentiall, [ExDecay],

SRJEAE 2% A% E [Shift] 845 Byt K, HAULE Mem mOag i) i 25 .
PESCAR, MRS R . $TED. SED
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[ Advanced Mode]) 7 LAE /"5 £S%, & [Fit Parameters) bW %52 54 [Fit
Successful ] HIL, BEETHT t (EEI AFE i, A [Fit and Extract AllY, $#EHUTA
2R F 5 15 B o

7. FLIM %673 i AL -

(1) 7£ [Oscilloscope)] Fi4AmT i £ 47 [Integration Time) MI%C{E, fRAELE M EE T AE
EERRC TR

(2) 7£ [Image Scan] ([X1%<30 um) # [Large Area Scan] f{IZZ# R £ F [ Geometry ],
FEBREM. 7E [Listen Position] M FHEHAE Video BIUE FikBERUZ X I,
WLRHALE . SR)57E [Points per Line] A1 [ Lines per Image]l B mdk, &
7 [Start Scan] 2# [ Start Large Area Scan] HBH{T 96t iy AR 314, 0L
4> 54 i [ Time Spectrograph] A1 [ Time Spectrograph Count Rate] J& 4% ]
i Sl

(3) Bfgihs: H5emA R [Time Spec.Ch 01 NEZRICHE, KU EEHME
[fittings] &b, 7EfhZk B3l [Shiftd B4 EFHEH o b, HAUE M s ik
P2k . H BAFR?E [ Time Spectrograph] A1 [ Time Spectrograph Count Rate] &
BNE, Mg TN EH 2 [Fit Successfull, #RJ5 it [Fit and Extract All]
S HiulE K% [Fit ExpDecay: y01 ; [Fit ExpDecay: x0); [Fit ExpDecay:Amp] ;
[Fit ExpDecay: t], H: [Fit ExpDecay: t] Jy FLIM &K, R EFTks, 9%
FEi UG T2 MR S A AR I RE M /)N, 75 5 e B H R ot RO 1

8. SR, KM 405 nm WOLH, MR M.

K 6-69  wIGIEIE UG ()R N iAg CFD

7. HEX/IEMCH
WESCHE, IR R . HTED, SE
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55T, # 56T

Q/WU FLHRO01 4% 5 MiE

8. 1IBFE
PR ARG A B G A e SRR

WERSCHE, IS ZIBE R R ATED. BB
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B ERIER LS4 Ui e s ok 20 <
& X, (V) % MERE
R | LA ‘
;”‘2 BAA iﬁ #%?gff KA Had | BREEFERAA [T A
' ‘ AT x| 8z LEFH-A-HFE | |
3 ARG A
5.6 k= kA A5 4k 35 W, \/ ¥ 2 kg X, 1 WW-ZS-20190506-001 v

BIEEE RAMAREMNBERAL, —WEFFTHRNE;, —2FEEE, RAARATRERLRS; SAIR T HALERZHEABEAT; AXEFREH D%,

WHERSCA, 2B R A, ATED. KB






