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Tips

* FLIM &2 8% . Intensity EI{E T Gating Z1T335& (& LAS X Z—ERAL T2

* FLIM Z#2819 5 & Gating DF vV Ry ANERREGYFETH., FEILBEBRINFET DT,
W9 FLIM Z2EI S DRIICF v IRv I RENL TS

* PMT (& FLIM iz I A TEE B A

* FLIM [CEFTES DI, 7 ULAL—H—MD Notch Filter % 5K K=+ TT
(+RICBABZVNH T ILDBE . D RETHHERATELAHEENHYET)

* IR Wizard &IE# R TEF A HyVolution Wizard, Lightning Wizard, Smart STED
Wizard, FRAP and FRAP XT. Matrix Screener (FLIM [E{&(Z Huygens 4> Lightning JL3E%1T
S EIFHRE)

*FLIM OBITOAETIHEEIE. TRAIMYTED
F'LAS_X_ SingleMoleculeDetection.exe shortcut |Z#2 &L TIZELY, FLIM BEE O &M ILE E
MNYFET, LASX Small TIEBHTETEE A,

* STED775 [ WLL E/LADAASUST DRIEZRYET,
FDt=. STED775 H ON D &E. WLL O Pulse 18 (Hz 1) IFTEETEEE A,
WLL @ Pulse 1&g (Hz 1) A* 80 MHzLASA D15 E . STED775 % ON [IZTEFE A,




Fast FLIM E{&DE
(FLIM. FRET. Pattern Fit T+i&)

LAS X FLIM/FCS

L—H—RHBOX v IL—2a 2 TVET,

HITEZA—ALICHIZO [T Tools /5 FLIM Calibration ZBAZE
ERS

* WLL & (MP LU4}) D154 : Automatic A5 Calibrate Z1TLVET,

FLIM Calibration

* Calibration Z475&. Sequence MREHEHAET .



* Pulse Picker (A7 3>) BMEEHIN TUVSI5E Acquire Menu / RiRERZEEEALIZH
AR5y D ERYETREENRTINEY . FRMAEIIvITdE. TILEIY
A=a—HFRREN, 10, 20, 40, 80 MHz N S:EIRT HENTEFET (BHEINTULELMES
(& 80 MHz[E5E)

BRAEGHRVYUTILDGE X, Hz BESIF-ANKYERICEHAITEET,

ex. 80 MHz < 6 nsec.

Laser Overview

Wavelkength(s)

BOMHZ + @

Constant Percentage =

* TRFERNOD Ref.Line [nm]|OHELMEKREEFLCTHSHIEEHERELTIZEL

Cooling Standard + None ¥
Ref. Line [nm) : Auto 470 %

* STED775 [ WLL E/LADAASUT DRIEZRYET,
ZFDt=. STED775 H ON D &E. WLL O Pulse 18 (Hz 1) IFTEETE=EE A,
WLL @ Pulse 1&g (Hz 1) A* 80 MHzLAS D15 E . STED775 % ON [ZTEFE A,

* MP D154 :Manual Z3ZRL. NIM2-4 (BEFEHFIZEYELGYEN) ZBIRLET . TRFA
&85> M Trigger Level Z/RMAERS D Pulse IBMNERID T TN KIIZHEBETEZET,

FLIM Calibration X FLIM Calibration




¥ FLIM Settings

Filter Supported WLL-Lines

FLIM Settings (A > E=4—1l)
Filter Supported WLL-Lines:Notch 71 JL2—/H A
DTWARENRTENET . EXMICTNODIR

470 488 514 561 633 640

RUSME FLIM IZERTEZEA YT+

Definition of FLIM image acquisition time ﬁﬁﬂéb\i’%é\ }ﬁ}]EEMO);’J‘iE(:?’éC&b‘\’G%é

Line Repetitions 1

Frame Duration

Frame Repetitions

Acquire until max :

Specialist Settings

A

z ATREMEABHYFET . (RTRSNDRERIFMERKRIZKY
EYFET),

photons / pixel

Definition of FLIM image acquisition time

Line Repetitions

BRERLITHRIRLRAF v EITL), Photon ASRH S B B[R4 8IE
LET, (Intensity BHR TIXELE S5 D Line Accumulation H34T4>
nxEd)

Frame Duration

BRERMB XL v Ei2YEL., Photon A S AERZERIEL
F9, (Intensity E{& Tl BRE 5 D Frame Average MM {ThiE
ED)

Frame Repetitions

BEMATEFAF YU EITL, Photon M@ EIhAEREERIELE
9, Line Repetitions LA EHETHERATEET , (Intensity B
TIXERTE$ 5 D Frame Average BThhEY)

Acquire until max ...

photons/pixel

&% Pixel 0 Photon #AMERE LI-IEITEST HE T, BIEERHITE
9, (Intensity EI{& Tl&. Frame Average A {ThHhnET)

Sum of all Channels

RSN =&t Photon £

Brightest Channel | ¥4 & 3R
Dimmest Channel | iREMELMEH S




v/ Specialist Settings

Specialist Settings: &xX 4 £F TD SMD-HyD 73 &
NIRRT 1 DOBERELTIROZENTEDRTE

Manual FLIM Channel Assignment

HyD 1+ HyD2 + HyD 3

HyD 4

—Gd—c
RERENERIZED)ITHE ERTRINRTSH,
ERYHREBEERTEFTT,

S
v
A
v
-
v
-
v

ON (2752 TLT FLIM [TEZ SR BFENRTSINF
a—

Single Detector Multiple Detectors All Detectors

HyD 2

HyD 1

Single Detector

FLIM TEATE. ON 25> TSR BN R RENET , (SMD-HyD.
HyD. 4-Tune(NDD)AMERTEET)

Multiple Detector

BHOBREBZE 1 DRESF[ELTHRSBEIERLES . N+ TR
ZEMTEEY,

All Detectors

FLIM [CERTESI AN TOREFEHEASHE THEATLHEEITER
LET,

(FLIM #&HICHWAERHBOBELEZ TH. Intensity ERICEZE T HY
FHA REBOMEFEOT ZET Pile up effect A NFIShET , F-.
B TESHRAK Photon BMEZ DT ETIYBCEAFMDAETESE
¥, &SNS Photon MARHBR L TRICIZGASLSICL—H—RE
PRHEREBEERELET . RR— Pixel Intensity Histogram S 88)




Live IRAVEIRT & A VEZA—ITEED Intensity BEEMN, HTEZ2—(ZfEH 5897 Fast
FLIM BHEATRD L3R TEINET,

HAEFENRLDSI—TRRIINFET,
(BmAFamNEOLEFA. ROLEHAED E
BETHEIIVITBHE

Show Data Cursor & Export Image A'%&
RN FET, Show Data Cursor #ER 3
& TREBDKSICTh—VYILEHD
Pixel TR &N 1= Photon # &/ 5 HI7E
HAFWHIARTINET,

Z D Photon #% 5 EIZLT. FLIM
Settings TH#RLEI$GE DERELITLY

F9,
EETAEIZHS PNt V') v 7T HETRNKRRENET,
ERIA B ENT- Photon DIRHEFEEZTDHEEERTL., TRINHLFROEEL 1 2HR—7h
S—RTEEERRLTVET,
AZBETHLTEEDRABEIL. HAFHFOBLUNSI—K
TRAVISAMEEETEEY,

B2 D TIZ@ :Pixel Intensity Histogram &® : Lifetime Decay
Curve NERRENFT,

(Live, Capture, Start ® Scan &1, [ EHINFET)

8l Pixel Intensity Histogram* (*RR—USB)  RHEFZHYD
i Photon/Pulse #IA&RRENFT,

HyD DB &1L DIEA 0.5 %, Ff= SMD-HyD. APD. 4-Tune DIHEIE 1 £BRHLESIZ, L
——RELRHEERBLZHAEZLET,
(RRESNDB(TEEAA—DTHELELUNS—ITEKELEY)

Pixel #1=Y ® Photon 15 %(-LT. FLIM Settings TRL B4 E DK EFITLY Scan L
7,



* R H 288 1=Y D Photon/Pulse #im%<, /D HyD Mi§& 0.5. SMD-HyD. APD. 4-Tune @
HBEIE 1 ZBRALBVEIICTEIENEETT,

Photon A EHEN TH 5. RD Photon R TESKSITHDHFETUEIC—FEDEFREAHAY
F9 . TDMIEH(ZRD Photon H3E1-154E . Photon ZIRHET S EMTERL =6, IEFEIZA
ETHIENTET . ARDEXFMLYECUESNTLESEZRZ pulse pile-up effect LU
FI, CD-HEEIFHT-YD Photon /Pulse 8% 0.5 Ff=[L 1 ZHAGNEKIICTHENEER
TY, (HRH28H-Y®D Photon /Pulse #AS 0.5 Ff=1& 1 #HBZ =154 TH. Photon Filter:
Standard (11 R—IS88) TR 2T 5 Pulse ZBRE9 5L T, pulse pile-up effect DALY, &Y
FHEGHERREGLIZENTEET,

-l . ERIZ pile-up effect B&HB15E LT
0 HEDLHE
o ™ @ :pile-up effect BB DIGE

= ® :pile-up effect HELVGE

——
‘ 'J‘"u..,_ X

,,,,,,,,,,,,,,,,,,,,,,,,

* ERE RN FGERET S, WEL Photon count DER
HILHDF 1 18:100. 2 {&:1000. 3 {@ 10000

* Pulse Picker(F 7> ay) MEH I TLVS154E. Acquire Menu / RiRERREE@mA LI
HoR5r A T ETREEIARTINET,
Frequency m 5/ %)L AIE (Hz $2:80. 40, 20 MHzAE) Z:&RLET

Laser Overview

Wavelengih{s)

requenc BOMHZ %
470 - 670 @
Excitation Control a

Constant Porcentage =

/8L AME (Hz 80 (FRTEERAE OREAZYES




FUIM Image it -

5

e rs IRF Background Cnts IRF Shift ns

8- MAFMDFEICHWST—20OEH (RO, B, REHR) FIBETEET,
QR—
8-@ FLIM f A= MRREME Live Z2E D Scan H1, Fast FLIM Q#ERE AN 7ILEA LTERR

ENFET ., FRICHEZT NI I A a—D OB REBRTRESN-EBROIV NS AMNARELT

STEMNTEET,

12 R—=2

8-@ Curve Fitting #1735 D /IS A—E—DHREMNMTAET .
15 R—2

8-@ A{AIIZ Decay Curve BNERRENET , ZHIIZ Pixel Intensity Histogram ZENRTSh
9, Live E D Scan d1lE Decay Curve & Pixel Intensity Histogram M 7 LA A L TRRS
nEvy,

27 R—2

8-6 EfgZEH LI Curve Fitting Z{Tof=fER N RRINET,

30 R—¥

8-® FLIM BIEHRDRELITAES,

N R=T

8-D T—ADAVKR—ROIHVRAR—b, BERTEZELGENTAET,

31 R—3



8-D
EITICALD Frame, R FE. REHBRDIEEEITOCENTEET,
ROl MERFEH %

y EEREADIES
DI RLEDTIFEBAKREYET . ThA ROl ZHYET,
Q@RI o) LI-FZEIERIZEDEARA ROl ITHEVET . &

BOGIATEIINIIVITHERVDREBBTOHNYET,
@mA:2 BV ILET 2 REFHEAZRERARICL OmEAR L ROl IZHYET,

@M 2 @YYV ILET 2 RERBALRERARICEOEARICHIET H5EMH ROI (Z1Y
9.

®M: Vv &ESYTLET , V) LIIGRN GRS YT LIz BN ER EASAA ROl 124
YEF,

®Pixel $8%E : ¥y o L1315/ A ROl IZIEYET,

@DROI MER :ROI DB, YA XDEEMNTZET

@®ROI DEFER  BIRENT=2TDH ROI DBEBLREMNTAET,

Q@#EiREN 1= ROI DA

OxIZRT

MPYEL

@ROI O BENRH: BE LTV YT 5L RO AEBERE - ERSNET,

Invert: B DR AN REEZFITULVET S

ERLT=ROI Z—2D I T ELTIRICENTESKIITHRYET

New D ROl 245& ROl 1 (FEEMICERENE T, New ZIHHITETETD
ROI M—2(M )7 ELTREINE T BN HIHEE ROI(TY7) E:#EIRL.,
ROI Z4ERLET

Rename | #EiR&hiz ROI(ZTYT)DARER

Remove | ZEiREhi= ROI(TY7) DHIK

Reset £7TO ROI(TYT) DHIBR
LB ®D&51Z Region [ZROI 1, ROI 2 ED KSR TRENFET




Y AM

v/ Select Frames to Analyze

From Al
To 4
Pixel Binning Ll
Lifetime Binning ¢ Channels

From. To AFx v LIzIL—LDHEMI G, EBFTICAVLSIL—LEERTHIENT
TFET

Pixel Binning EJRILDEZVTEMNTHIENTEET

Lifetime Binning | X FMDE =V T ENFHIENTEET . (Binning M IT5HTET.
Photon M4 TH KXY IEFEL: Curve Fitting 1752 &M TEET)

" Time Gae TARE N FIEA THEISEHIET, EHAIICHERT S Pulse HT
s Dt AIREEREEIEE T A ENTEET , RIRSN S M (LE
— 9 % Pulse Laser M Hz 1 (Pulse DREf&) [CKYELZYZET,

e FARER N EIEA TSI EHILET, SHBIIZERAT S Pulse NT
0 - Maimum DEHRREEEEIEE S A ENTEET,

Select from image ## 3 L FRRBEIAARTINET

Select from image ...

FLIM Intensity Threshold

o2

DDBE . QB LUQIZHIEEZANTHET, ERBIVUTRERETEET,
@Intensity FE7=(X FastFLIM #8182 52L T, FRUTHSLVLERULDRTAZEEET
BIEMNTEET,

Intensity TRUTEIVELRUEEFRTRRLET
FastFLIM TRUTEIVLERULEES L—TRRLET
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¥ Speaalist Settings

Photon Filter
Standard (High Speed)
All Photons

First Photons

v Manually assign Detectors

HyD 1

Standard (High Speed): Photon/Pulse $14% 1 M#F®D Photon M
BRERBREEEHRICALET (2 DUED Photon AEHEINT-15
& Pulse [FEHAICAVWERA) . RLEBELAET. TIAILT
BIRSNTWET . BEZFZH-Y®D Photon/Pulse #H' 1(SMD-
HyD F7=I& 4-Tune MI5E) £1=(F 0.5(HYyD DIZE) LLFIZHES
FOITTRAEBLTLIZEWL, b DEXYE LT HE pulse pile-up
effect' MRELLGYET,

(7T R—=UB8R)

Standard (High Speed)

Photon/Pulse /% 1 MEFOD Photon D& H B 5L
F9 (2 DLIE®D Photon A&H SN T35S Pulse [FEHAIICA
WEEBA) RLIEHLHET, TIHUITRREATVET,
BHEEHT-Y D Photon/Pulse #AY 1(SMD-HyD F1=[% 4-
Tune MI5FA) F1=1% 0.5(HyD DIHFE) U TIZAHBESIHEL
TLEZEW INBDIEKYEZLT HE pulse pile-up effect*H
RELHGYFET,

(7 R—UBR)

All Photons

Photon/Pulse 2k 59, &N 1=3 X T® Photon D& H
ErEEsHAIcAWEY

First Photon

Photon/Pulse #2153 . &I S - Photon D& H B
RZEHRICANET

Manual assign Detectors

BE. RHEZBRIT LI Photon MRS -BREZELLICENFH
MM ESINET . LOL. EHOBREBFEEAGDLESIL
T. Pile-up effect Z/N&< KYECELFRDEFEEZTHILE
MTEET, LT EDRBBFRZRAEHESIIDERE
IOTENTEET . RHFRH =YD Photon/ Pulse FH RIFEE
DEDORLTDEID. LY EREGERNAFMEFIENTEE
T, (56 R—TUBMH)

11



Counts  Fast FLIM

1:BE@EIZHHETERE
2: XA—LTFHk
3 RTRIEEDHE (%)
4:X—LA>
5:Pixel &K=
FRIEEB L. FLIM, FRET, Pattern Fit TRLGYFETH COEBETRIETZTLDIETED 4 D
T,
Intensity B Eh 1= Photon #IZIELC T Pixel &2 L—RS— )L TRRLET
Fast FLIM | & FfHDFHYEE Pixel ZEITHUHS—TRRLET

X2 X2 REDWRRICEIEE. ETILOEEHEZE /L LIZRRLET

Free TREROBRERESZI)vITRETRHAAITILE I A= 1—RRrEh
F9, INEDINGA—R—FBHBRIPAV IS AMIEI SR TTRTRTAIENTE
9,

FLIM Image Fit(25 R—UB M) &, KR—CORTEEMNEBIMSNET

12



FLIM Di5&

Intensity  Fast FLIM Componemsi Grayscale  Lifetime ' Free

Components | & Channel % RBG THRRLET

Grayscale #& Channel #J L—R~7—)LTRRLET

Lifetime Components #ZI&CT Channel 129+, ®#FF % Rainbow h5—TxX
~LET,
FRET O&&
Intensity  FastFUIM  Efficiency  FRET : Binding  Distance ©
Efficiency Apparent FRET O#ER %+ &1Z Pixel TN FEY FRET $hERFHLAS—T
FRLET
FRET FLIM-FRET £#£R%1.&(C Pixel Z&DFH FRET $hEEELUHDS—TERT
LFET
Binding FLIM-FRET O#&R & Forster BEgf%+ &(Z Pixel Z &0 ¥ Donor-Acceptor

DIEEE (%) ZH]UHS—TRERLET

Distance FLIM-FRET D#5R & Forster Bagf %+ &2 Pixel Z &0 ¥4 Donor-Acceptor
DEEREEE NS —TRRLET

Pattern Fit D&

Intensity ~ Fast FLIM Cnmpuneni:.: Grayscale X

Components | & Channel % RBG TRRLEYT

Grayscale #& Channel #J L—R~7—)LTRRLET

© :Display Options for the Channels

Mean ROIL

(D% Channel ZEhAHETERT

(2% Channel Z{& 7|2 R THRR
CfERLEREGEMAERE
OTROBEISERNEFGEEDIAVINSANDARBEEERT
OTROHENERLE DAV AR — LIN—D KR

13



© : Contrast Setting

N EREBROFvIRYIR%E OFF ST HLEBRDERTE
OFF 29 AZEMTEET,

L EREBRFBREDED)VIT HE, Photon HREINI-EEZDIEEESI 5TIZLT= Events

[kCnts]&. Pixel D E N F LT DEELES 571ZL1: Fast Lifetime [ns]D FEREBEARTS

nEY

Channel1 / Fast Lifetime

AlFERDHMEIZRERFETY

Auto Range #HEOBEBRAREITVET

Full Range SHEALERLET

®T Free ZERLI=1GE. LR ED)vITHE, FTREBIART/INGA—F—FEEFTT
BHEMTEET,

" Lilabire {1] 1 -

Auto Fange

14



FLIM B D&RHEF
BER ETHIVYITHETRERDEBIRFIINET,
Export Raw Image &R 5L T iR BIDEBZELARTINET,

(¢) Save Image

Show Data Cursor

Export Image ...
OME TIFF Image) TIFF TIFF JPEG
Export Raw Image ...

v/ Save Palette Image as RGB

Save Pallet image as RGB OFxzvo& ANnd L, FLIM ElEH RGB EEELTREINET,
JPG & BMP [& 8 Bit T, £ LUSHE 16 Bit THASNFET,

t image as RG

---------

Save Palle BDFIvIENTETRRBEENRTINET,

Auto Range HAEFMCHALIIOR/MELEKIELZRHL. BEIMICEBRLET H
HERICEEEEHYEE A,

Fixed Range HAEFMDELIEEL-EIE CTEEBEATHRLET . RAFmOEK
BANEHEFENTVIIEE. TRTCRILEIETERSNET, HAE
BICEEELHYET,

per Grey Level BELEIET.BEMBICERLES, HAERICEEELAHYET,
Range BEL-EEEEEEICIRYD ITET . HABEZICEEENHYE
ER

Individual Range | EXtHFDIEZEEL-E S TIEEE~NKRLES . EAFHDER
BANEREFNTOSEE, BAREEL-EIE TERENES, T
NERIZEEENHYFET

15



8- Fit Settings FLIM DiH&
FLIM FEE T FLIM ZZiRLFE T,

Select Fit Model ... n-Exponential Reconvolution

Time Range 0145 ns - 12752 ns

Exponential Components < 3

e o | e Fit 8-OTEREN TS ROl [2DVT, HRE
e e L7z Parameter 23 &IZEHEETLVET
in: e FitAl | 8-BTRIRENTNAHLTH ROI (2D
e = T. E®&ELTz Parameter #1 LIZETEE1TLY
o o 4
= ae FLIM | Fit Setting Tfiof=5t %4 &I EHEHRH -
Tt image | FREMET
e Fit...
AR
Exponential L DD&ENFMHMD Curve DMERSNTLSINERLET, (ELERZ
Components [& Components & 3 ELTEELIZGEDHER. #EES4H Component

BDRHAIL 34 R—TSH)

Select Fit Model... | FERXDZREITVET . GFIGEFTEXILERFFICRTSNFEY)

n-Exponential IRF OF%EZEEL. Curve DRFDAEFE->TEHELET , G EL
Reconvolution mEEHL, LRI HDIZHUTY,
with IRF
n-Exponential IRF DEEH 21770 Curve DRABIZFTEIZMEST= . B F ML A
Tail Fit [SBIETEEY ., *500 nsec ULT4E IRF LYRWEEFMAEEND
e . HRATEEE A,
Lifetime (1) HAFHERTLET
Amplitude LT HELFRTREINT Photon H 5\ T SURERELI-E
Tail Offset N9 757K (Curve MIEEFER S DEFRE TR H S 7= Photon %)
IRF Background IRF #ZE L=/ \vI TS FDERNEE (IRF ZRIELI-HZEICHER)
IRF Shift IRF DE—%& Photon fHEDE—-I DXL (IRF ZRIELI-BEIZEZ)
Intensity &9 HHE M F i TR E SN = Photon %1
Sum Amplitude B Stz Photon M5/ TS REBRELI-E
Mean 1, Intensity Intensity & EL1- ROl £ATOIME LY E I Fd
Weighted
Mean t, Amplitude | Amplitude & EL1- ROl £ATOMEFH S Fm
Weighted
X2 X REDKRIZKDLE. ETILOEBELEZRRLET

16




Fit of the Lifetime Decay Curve: Determining the Number of Exponential Components
FHiAlE 1= Life time Decay Curve C3EEH{ETO Fitting #H ZHL, SFENTLSENLFHGOHK
EEDHMEZEHLET,

@ :#H &= Photon #§ (Intensity)
ERESNTHLREEINSFETDE
i (Time) DEHETOVRLIZHD

R e | (27|

Intensity [Counts]

D | L L L L [T T
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Time [ns]

Fit Settings T Fit Model Z3&3R L . Exponential Components % 1 &L T FitLE 3,
Fitting Z175& Decay Curve MEEIZ@ (EB) IZMA® (G85\) L0 (RE) NRRESNFET,

Select Fit Model ... n-Exponential Reconvolution
Intensity [Counts]
Time Range 0,036 ns - 25076 ns
@ 1E

Value Fit | Limits

LTDRZHERELET,

-@&O®OM Curve NEHHTLNSIE

-QDEFHINSNIE

“Fit L= FLIM BEH{&(Z/A XD AL TV E

X2DOEEMN1ITENIE

NN EBLALG S, Component DA 1 DTHAZENBESINET . TDIHA.
Exponential Components & 2, 3 W EICERBLCLEEHZHERELET,

* Time Gate 4> Intensity Threshold (10 R—USB)TREP/A XBE DT FILERYRKRE
Fitting ICAW58HZEE T 5 LT, LY EHGRAFGERE CEIIEENHYET,

17




I

. @. Bl Components M ZFNZEN 1.2, 3 DHFEERFLTVET,

@ EPIELEEHD Curve NM—FBELH>TLVD,

©  REDQDEF;N—FDLLL

O@: X2MOAEMN—F 11238

D, @, D53 NLIZAEL TS . Components #H 3 ELYUET,

18




8- Fit Settings

Select Fit Model ... Mono-Exponential Donor

Fitting Range 0.048 ns -

Parameter Value
Forster Distance

Unquenched Donor Lifetime
Unguenched Donor Amplitude 33.299 £ 0.957
Quenched Donor Lifetime

Quenched Donor Amplitude

Tail Offset 69147

IRF Background 0.000

IRF Shift 0.000

FLIM FRET Efficiency 76479+ 9.895 %
Apparent FRET Efficiency
FRET Intensity 16.053 =
Binding 7.396

Donor-Acceptor Distance 0.822 £ 0.073

x 0959

Fit All FRET Image Fit ...

Forster Distance

FRET D&
FLIM FEE T FRET ZZ#RLFE T,

Fit | Global

11.976 | ns

Fit 18-OTERSINTLVS ROI [ZDVT, RTE
L7= Parameter Z4 EICEHEZTLVET

FitAll | 18-OTEIRSNTLSDETD ROl [ZTDLY
T. E®&ELTz Parameter #1 LIZETEE1TLY
FY

FLIM | Fit Setting T{Tof=5tEZEHLEICEG AR -

Image | RREITLET

Fit...

FRET $)3&AS 50%[2735EE D57 FRIER (RAEBERD
HAEDOEICE>TENYFEY)

Unquenched Donor Lifetime

FRET M#ZTULVALY Donor D& Fdn

Unquenched Donor Amplitude

FRET A#2ZTULVALY Donor M/A\wH 5 SHUREREL
f-H MR E

Quenched Donor Lifetime

FRET H\#2Z TL\% Donor M & HFHdn

Quenched Donor Amplitude

FRET A#2ZTUL\% Donor D/\vo5 59 R&ELT-
WA RE

Tail Offset

N5 K (Curve DFEEFEHHDEBTHREHINT
Photon #%)

IRF Background

IRF 2&EL=/\v25 S5O RDENRE (IRF ZRIEL:
BEIZER)

IRF Shift

IRF ME—%-& Photon #&HHOE—I DXL (IRF ZIEL
===t oE))

FLIM FRET Efficiency

Donor DEFXFGEILZFLEIZTHTESINT- FRET 3

Apparent FRET Efficiency HAEDBEELELLICFTEINT FRET $h3
FRET Intensity FRET AS#2E TL\5 Pixel TiRH &t = Photon #1
Binding Donor & Acceptor DFEEEIE (Acceptor EFEELTLVS

Donor DE|& (%))

Donor-Acceptor Distance

Forster Distance & FLIM FRET $hZExH EICEHE SN T
Donor & Acceptor @ 545> FFa B g (nm)

X2

XREDHRIZEIDILE. ETILDEREERTLEY

19




FLIM FRET QEtE A%
Acceptor M7iLY Donor D& DY T ILEFNT FLIM £ 1T0VET,

Donor DEFFdH 1 DD15E : Mono-Exponential Donor 4R L . Fit Z17LY. Unquenched
Donor Lifetime DfExIE—LFT
Donor D E L FHMEHHSI5E: Fit 21701, Mean 1, Amplitude Weighted D{EFIE—LE

?—-

FRET OY 27 ILIZR LT FLIM @& ITW0VET
Unquenched Donor Lifetime D Fxvo%I1&9 L. AE—LI-{EZBEY G FT=H& Fit #4T70VFET,
Donor MEFFaH 1 DDIB A . Fit Model [F Mono-Exponential Donor #2RLET

Donor M H

Select Fit Model ...

Fitting Range

Parameter

Forster Distance
Unguenched Doncr Lifetime
Unguenched Donor Amplitude
Quenched Donor Lifetime
Quenched Donor Amplitude
Tail Offset

IRF Background

IRF Shift

FLIM FRET Efficiency
Apparent FRET Efficiency
FRET Intensity

Binding

Donor-Acceptor Distance

X

Fit All

Mono-Exponential Donor

0.048 ns

Value
1.000
2489 * 0.045

33.290 1 0.957

691.472 + 40.2
0.000

0.000

76479 £0.895 %

1.422 + 0.8.

M EHSH S5 S . Fit Model [E Multi-Exponential Donor #:ZRLFET

Select Fit Model ...

11976 ns Fitting Range

Fit | Global Parameter
Forster Distance

Unguenched Donor Lifetime

Quenched Donor Lifetime
Quenched Donor Amplitude

Tail Offset

IRF Background

IRF Shift

FLIM FRET Efficiency
Apparent FRET Efficiency
FRET Intensity

Binding

Donor-Acceptor Distance

2

X

FRET Image Fit ...

FLIM FRET RIFUTOLSIICEHEINFEYT

fluorescence signal

Lifetime of donor fluorescence

TFRET

Tno FRET

time after excitation

20

Unguenched Doneor Amplitude

FRETy =

Mono-Exponential Donor

0.048 ns 11976 | ns

Value Fit
1.000

Global

ns

33.209 £ 0.957 kCnts | &

691472 * 40.

0.000
0.000

76479 £ 9895 %
1422 +

16.053 +13.236
7.396 £ 2.351
0822 + 0.073

0.969

FRET Image Fit ...




8-@3 Fit Settings Pattern Fit Di5& Projecs na
FLIM FIIEIE T Pattern Fit Z:##RLE T, M mer | pattem
EBEIE ROl # 2 DERL Fit #1701 R

Time Range 0048 ns - 12,558 ns

Parameter Value Fit | Global

Tail Offset 14495.284 + 977.966Cnts

. Fit 8-6OTERENTLVS ROl [ZDUVT. BFE

Background 1 10,000 Cnts L7= Parameter 41, &ZEHEZITULVET

e Ll | Fit All | 8-OTREIRSNTLZLTH ROl (2D
e e & T. &ZE LT Parameter #H &[5 EZE1TLY

Intensity Integral 1 63.908+0.000 kCnts i _g_
Intensity Integral 2 125436.93'+0.000 kCnts

Effective Integral 1 78794.263 + 15594.7kCnts FLIM Fit Setting —G??OT:E_I_ﬁé%Jt(:E{%ﬁE*ﬁ .

Effective Integral 2 172814.88°+ 15796.8kCnts

Fractional Intensity 1 031340062 Image i%;‘é?ﬁ.l’\i—g-

Fractional Intensity 2 0.687 + 0.062

X 5136215 Fit...

Fit All FLIM Image Fit ...

Tail Offset NV 579 R (Curve DIEEFERS D FF R T SN 1= Photon %%)

Amplitude TEE(E

Background NV S9URLAL

Shift IRF EEFED XL

Intensity Sum BHE SNz Photon Mo/ w9 S REBRELTE

Intensity Integral BELZ ROl NN EEHEETE

Effective Integral {EEL- ROI LRILE A FmEL OERDEEIEEE

Fractional Intensity | L7z ROl ELRILEAFHEELEDIITFILENEARDITFILE
[CHHBEIE (BEHE 1)

X? XPREDRERIZKILE. ETVOEEMERTLET
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Pattern Fit (Dye Separation with FLIM)®D 7%

Decay Diversity Map
Ufetime Distributon [ns]

Time (]

Define reference sample @. ®

1. Pattern Fit [CLFE T

2. Fast FLIM Ei{&Z1=I% Decay Diversity Map £IZ ROI ##ELET

Fast FLIM E{& L1 ROI Z#5E L1-154& . Decay Diversity Map £ DB 3 15 M FKRK R
SNZEF, 1= Decay Diversity Map £IZ ROI ##6EL1-1B A . Fast FLIM B2 DTS
Pixel MFHR<ERRINET , ROl #EHHERINT S EHARETT

Decay Diversity Map

Decay Diversty Map
Ufetime Distribution (ns)

Ufetime Distribution (ns)
250 +

3. ©.0.©.®:Add ROI Z#HF &, FNFETHEIRLTLV=9RTD ROl [IZxt9 5 Pattern &
Curve BErf=IZBmEnEzd

v Patterns

22



@ :FLIM Image Fit #475& ROl ERILE N FaE L OGN REL TRREINET,
4. {EEILT= ROl IZxtL T Fitting Z4TLVET
5. Pattern Image Fit [Z&Y ROI #IZHELCTEBEFH AShFET

Counts  Fast FUM RGB
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8-@ Fit Settings Mean ROl MiH4&
x A LTGTRAA—ZDBEDHENTYT
(DMean ROl &R . FLIM, FRET £7=1Z% Pattern FIT Z:&RLET,

LAS X FLIM/FCS

intensity | Fast FLIM

=L IR TR R . o

HyD2+HyD4 |7 FastFLIM

Mean ROL

0 4e0 480 500

Channel | TailOffset[Cnts] | Amplitude [kCnts] | Lifetime {) [ns] RF Backg g intensity (kCrnts] | Sum i fes[kCrts] | Sum Intensity [}

2+HyD4

QOIFEDETIZ ROI 2% ET AL, FastFLIM D#EER (BROI 1M 1 Photon 1 H EEREIE@
Z® Photon #) ARRESNFET,
(*TST7DEDELX ROI ZHAEROBERIGLET)
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8- Fit Setting

(FLIM. FRET. Pattern Fit Ti#@)

Fit FIvIMNASTWSE Curve ZHEICBBREHENE T, Fvy
ZF T EEZANTE, SFFEBRICRBRENFET,

Global
TFET

BEDT—EANLHEI/NTA—F—Z5I AL THEZITITENT

Fit Setting BIE L THEVYYIT 5&E, FRREBNRREINET,

Copy to Clipboard

Fit LI=#R& V) THR—FIZRFLET

Export...

Fit LI RAE T EILICSV [CRETEET

Export and show...

Fit LI=$58R2%ZTHtJL/ICSV [ZR7ELI-LT.
IVEIEREET

Limits...

BNSGA—B—LETHIIIITEE FTDINS
A—A—O Fitting (CAWSEFE%IEE TEET

Probability Level...

ERERERR-EETETT (TIHIMIO
1)(01:68.27%. 02:95.45%. 03:99.73%)

Error Correlation plot...

Ordinate & Abscissa T:EIRL1=/\5A—42—%
Bootstrap ;A TTRIDKSIZRIRTHIEMT
CEXN

BIRUF-/SSA—5—% Y BiELTRRLET

Link Channels

Link Regions

Link Time

Link Stage

Link Excitation Wavelength
Link Emission Wavelength
Link Measurements

All None

Copy To Clipboard
Export ...
Export and show ...

Limits ...

Probability Level ...

Error Comelation Plot ...

Ordinate
Abscissa BIRLI2N\SGA—3—% XEHELTRRLET

Probability Level

BEEHOER-EBEEFTATET AL ORANEREROEFEN
ThHHEERLET

25




FLIM Image Fit... 0y 79 5ETRDIA R INEEET,
(®MFERIE FLIM, FRET, Pattern Fit CR24YUET)

Sp——

®LOMiEEAZEIF 10 R— Intensity Threshold ERILC T,
® Parameter to fit: FTvoE ANDE Pixel CEDHEHRRENE B ELTRTEINET,
FLIM, FRET, Pattern Fit TRIRSNDIEENELZYET,

FLIM Di5&
Lifetime HILF
Amplitude HIRE
Tail offset INYDTSURDEFEE
IRF Background IRF #ZE L=/ \vI TSV RDENAE (IRF ZRIELI-BEICER)
IRF Shift IRF DE— BN BEDE—I DXL (IRF ZRIEL-BEIZED)

* Lifetime OF v I RVIRIEINNTNET , Fyo% ON (2T 5L, BNIAHEFEF VI TE
BEIHYET,
FRET Oi5&

Unquenched Donor Lifetime FRET A& TLVELY Donor D& Fdp
Unquenched Donor Amplitude | FRET AVt2E TL VALY Donor O & Y58 E
Quenched Donor Lifetime FRET HA#£ZTLV4 Donor D E e Fan
Quenched Donor Amplitude FRET A\#2ETLV5 Donor DE TR E
Tail Offset INDT SR DENEE

Pattern Fit D&

Tail Offset NYDTSURDEIEE

Amplitude HIRE

® Histogram: &t &t 1= Photon/Pixel 1 & 1&84(Z. T DHEEZHt#(ZLT-£D T. Threshold
& Pixel Binning CTHRETEEY,

Threshold HEICAVWSEEERELEFT . E TOMRMICEEA HFE=(X. Histogram
FON—ZENTETHETEET . BRIL. EHOET C [CRMSh
F9,

Pixel Binning B SNz Photon A 7ELME S | Binning %175 Z& T Photon/Pixel A
A, KYERGHEETITENTESLLIICHYFET
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© Preview: ®, @ CHEL-EBNRTINET, TR/ \RILHNSRTY A XEHETHLE
MTEZET,

OE@EICEETRRLET

@RX—LT Ik

@R —LIBEEEIBETEET

BDR—LA>

GPixel FEERRICLET

GIEEE S % Grayscale TKRrx BELTIEIFRTRT

@Fast FLIM BfR TRR BHEUTIIIL—F I TR

©® OK:

FLIM D354 Fit Setting/Exponential Components T:E#EIRL =%k, Pattern Fit DIHZEE/ER LTz
ROI #1® Channel (29 TN FET,
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8-@ Fit

Photon #Z i<, FHAISW =K ZHEBICL1=0 5D

Intensity [Counts]

s § s | i s 1 pu & s ss | nm f s s § s am: B S jmns Ey B s s | jm |
8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Time [ns]

@ :IRF (Instrument Response Function) L—H —ORH IR LEE S AT LT R TESO-HRES

fRRez 9 %

®@:EhELTHh LB SN - Photon #5127 0vkL=HD
TI57NEAMIREDEHS. BN T EHEICRAVWSERDIEEZITAEY .
J52LTHY)VITEHE TRARTSNET,

Rescale

Show Legend

Show Data Cursor
Intensity logarithmic

Show number Photons

Export diagram data ...
Export diagram data and show ...

Copy diagram data to clipboard

Export Image ...

Rescale HEITHEND R —ILERAELTODIREEIC
RLET
Show Legend BOBLAREI(T7AMIL% ROl £ Channel

R)E LRI STHRIZRRLEYT

Show Data Cursor

J57LETIDREB R LDAA. B
fHl. Photon #i%#XRRLET

Intensity logarithmic

ez B BN MERICUIBAFET

Show number

J57CEIRLI-EE D Photon #&21K(Z

Photons HDEEDEIEERRLET
Export diagram JS57%ITHu)LICSV ITRELET
data...

Export diagram data

and show

HS57%ITH9+)LICSV IZEFELI-LT. I7
AIVERZEET

Copy diagram data
clipboard

T30T—8%0)yTR—FIZFET

Export Image

' 52% TIFF.JPEG, PNG, BMP, GIF T
RELEY

28




Histogram

FLIM, FRET, Pattern Fit T, £F/zIEBIZ&> TRREINBZ/N\TA—E—NELZYFET , #IRT 5%
DIZ&>T, ‘RSN S Histogram D/NSA—2—([FEDHYZET,

Pixel Intensity Histogram
Number Pixels [Events]

Pixel Intensity

Photon/Pulse Z##EHIZ, ZDE VL

Histogram “HtEc =052
Fast FLIM Histogram: Fi#2 s TH 5
Photon AMEHENLHFETORFEZ &S
i 2. TDREEHEICLI-T 5T
e I Fast FLIM FifESh TH D Photon AigHENZET
tae Histogram DB RIE B, T DEEERBILI=Y
>
. Ian;‘.ﬁa[é;]ﬁ 7800

e Efficiency FLIM FRET ZhEEZ1E8(Z, T DEEEH
o | Histogram LIz 57

10000
8000
6000 -
4000 +

0+
0 10 20 30 40 50 60 70 80 90 100
FRET Effidency [%]

Donor-Acceptor Distance Histogram :
Forster FEBfZ+HLICETEIN -5 FREEE
BEZIEEHIC, ZDBEEHEICL=T 57

Donor-Acceptor Distance Histogram
Oceurrence [Events]
35000 T

30000 -
25000
20000
15000
10000 -

070809101112131415161718
Distance [nm]

Donor-Acceptor
Distance

Histogram

FLIM FRET 3h&RZ1&8 (2, € DIREZE
LIz 57

Donor-Acceptor Distance Histogram :
Forster BEBfZH LICEHEINT-5 FRIEE
BEEHAEhIC. TOEEEMEMICL=T 57

Binding Histogram
Ocaurrence [Events]
20000 T 2
18000 4

0 10 20 30 40 50 60 70 80 90 100|
FRET Binding [%]

Binding Histogram

Acceptor &EE L TLVS Donor MEE%
o, ZDEEEHEICLIZT 5D

Decay Diversity Map
Lifetime Distribution [ns]

2 4 6
Lifetime [ns]

Decay Diversity
Map

WA FaEHtEC, TDEERZEZ
I2Lf=9352
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Histogram L THEVYY I 5E, TRIAKRREINET,

Rescale

Show Legend

Show Data Cursor
Intensity loganithmic

Show number Photons

Export diagram data ...
Export diagram data and show ...

Copy diagram data to clipboard

Export Image ...

Rescale BHE)THtEAD R 7 — L E R BELTDREICRLET
Show Legend BOBELRI(T7AMIL% ROl 4 Channel )% LY 57HIck

~LEY

Show Data Cursor

57 LETRORESWN-E LD AT, B, Photon #ixRRL
EXD

Intensity logarithmic

feemz iR B EM O BB RICYIBEAFY

Show number Photons

JS57TEIRLI-EEFE D Photon $iE2KICEHDZDEEE R T
LET

Export diagram data...

J57%ITUICSV IZRTFLET

Export diagram data

and show

J57%THEILICSV ITRELE-LET. TORILERRLET

Copy diagram data
clipboard

J57T7—83%9)yTR—FICaE—LFET

Export Image

9 27% TIFF. JPEG. PNG. BMP, GIF TREFLEY
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8-6 FLIM SEFHERDERR
EREGRIE. ERAL-BRHEBORZ T TREGDIIICRTEINET,

Name Channed Region T OffsetCnts  Amplitude]  Ampltude?  Background 1Cnts  Background 2Cnts Shftlms  Shit2ns  IntenstySumkCnts Intensity integral 1 kCnts

Tail Offset Crts. Amplitude kCnts Decay Time ns IR Background Cnts ftns 5 s Sum Intensity kCrts. Mean §
7 56,61 304 0,000 0,00¢ 10760,212 56,616 1076021

6411 3,07 0,000 0,000

1

ERI ST ETEYIVISHETRE

Select Columns ...

EMNRTINET,

Copy table content

Copy selected Rows
Copy all

Export table content ...
Export selected rows ...
Export all ...

Export table content and show...
Export selected rows and show...
Export all and show...

Parameter Plot ..

Select Columns... KRRIEHDRRNTEFY , RRIEE TESHIL FLIM, FRET,
Pattern Fit TERYET

Copy table content KREBIZTOVWTETOITEY)YTR—RICaE—LET

Copy selected Rows ERSNTWAITORTEEE V)Y IR—FIZOE—-LFET,

Copy all Select Columns... TEF/RRINTLVEWEBIZDOLTHE
TOITEY )T R—FIZaE—LET

Export table content... RRIERHIZDONTETNDITE Excel/CSV 2B ETEET

Export selected rows ... | EIREN1=17% Excel/CSV [CRFTEET

Export all... Select Columns... GERSNTULVEWNEBRLEHTETOIT

# Excel/lCSV IZRBFETEZET

Export table content and FRIEHIZDOWLWTETDITZE Excel/CSV IZREL., 771V %E
show... FEFET

Export selected rows and | RRIEBICDWTRIRENT-1T7% Excel/CSV IZIRTEL. 774
show... IWEREFY

Export all and show... Select Columns... TERSNTWVEWEELEOHTETOIT
% Excel/CSV IZIRFL. D7 IILEZET
Parameter Plot... Ordinate & Abscissa TERL 1=/ \5A—45—% Bootstrap i&

TRERYDENTEFT (RR—USH])
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8-® FLIM BRLGERITEDT —2ERETEFT,

Save Results... FLIM B ELTOEREREFLIRETETERIARESINET,
Raw T—ANLEEZ(TSNFEEA,
Save Image... FLIM B ELTTIE AL BEDEEERERRICERFEINET . RF

%. 3D EROERBEETICENTEETFLIM [T BIERITR
BINGW O, BEBMZITOLETEEEA,

Save Results E7=I% Save Image ##9 &, ERRBEEMFAZTRAEM T TREFET HIENTSE
=9, RELITFANTWS IIf IZHEYET,

Save Pallet Image as RGB

FoM 1= Fast FLIM 4> FLIM B DRI FaiA A—T % A FHITISLTRGB DIEE
AA—=DICEBMLTRELET . RESNEGRICIEHAFHOBHEAEENLLDT,
BITICAVWSZLIETEE LA (BRI LENS 3 DHDRIVERT L. 3 BICHEIRTSIN
F9),

Auto Range HAEFMCHALIIOR/MELEKIELRHL. BEIMICEBRLET H
ﬁE{%I‘*E‘I‘EIi%"Jiﬁ'/\;

Fixed Range HAEFMDELIEEL-EIE TEEBEATBRLET . BAFmOEK
5% %\%’E’ﬁiaihflﬂéiﬁ‘“ FTRCRILEIETERINE T HHE
BICEEENHYET,

per Grey Level EEL-EIE T IEEMEICE#RmLET . HA
Range fEEL-EEEEEBICIRYS ITET . H A
ER

Individual Range | BAFHDELFIREL S CTREBALERLET . BAFTOHER
BANEHEENTWIIGE. BRICIEELEIE TERINE T,
NERICEEELNHYET .

B

BRICEEEIHYET
RICEEMELIHYFE

B
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8-@

File

Settings Help

File

Settings Help

New Experiment Ctrl+N
Open Experiment ...  Ctrl+O
Import ...
Export ...
Save Ctrl+S
Save as ...

Close

Alt+F4

Settings
BEORRBEEETEFEY,

New Experiment

#FLL Project Z/ERLET . BRIZBHIC
RETEET,

Open BEITRELE-T—2ERAZTET

Experiment...

Import... PicoQuant AL TiwRELI-T—2%HE
F9, (.pt3. .ptu &)

Export... Time Gate HEFRELI-HERNDT—4
% pt3. .ptu Ff=lL.bin LLTTHVRKR—KL
EX2

Export Raw Time Gate HEDRFEICLLT ETDT—

Data... A% pt3. .ptu Ff=lL.bin ELTITHRKR—F
LET

Save lif ELTHR LESRELET

Save as... lif ELTEATZEFITTRELET

Close BIRENTWBIIf I7AILEBACET

Close All FALWTWSE2TO IIf 77/ IILERALCET

Exit FLIM FEEZFACET




SPLIT (Separation of Photons by Lifetime Tuning)

FENXDENERERTRET DRREEIFPLBEZDHDRSIC, £z STED XD EAFETE
LIBEZTVET (CNETO STED OF D EE. KRR DIHE L 30~40%EEN R EIT
S TLEELY),

1. &7 —2IIx L. 2 B4 T Fitting

2. FLIM Image Fit (Background 1% 0 IZE%%E) o

3. Save Image H Auto Range Z:&IRLIEEFELET,

* STED KIEINFETOF N IEETHBERIEETT
AHBIELEE L 20-30%FEEMNGIELHTZELY,
* STED-FLIM D A1)k

STED T/ k% L (£555%:ELT Gated STED (gSTED) AdHYET , STED A EEEh
=B TIEFEREARIY . HAFGHNERYET, gSTED (ERIEL THSEIGE TORFRH
350, FERENRBILEEMMNSDI T FILER T, STED HABIF SN TULVERLFILED
DOSETDITFIVERBZIETHREEEF LITAAETT JURAFEGEEL FEREZEE
Z9 1=, STED /RT—%LIFRRENHYELIz, F=MiHLIEFHIAETOMIETEL Y+
WIZBFDEADIEDUTFILBEERTNSH., ST FILIEETUWELz, ThEHST-
OEEE EIFTULVELE=, LAL. STED-FLIM Tl Fitting 12&Y STED #ARRE SN -EFT&
ZOHRLEMENBT B0, DT FIVEETHIRBENL STED /NI —%MIZHEMNTE
F9. TOHRE. BBELICKAEVET,

&£ : gSTED
[ih#E 6%. STED 60%. 0.3 - 6.0 nsec
R :STED-FLIM THB§LT= STED KIckVYE Sk Fa b <G> 1=&Er
& :STED-FLIM THEfL7= STED AR SN TULVERLERT
k2 3%. STED 30%
Lanzano L et al Nat Commun. 2015 Apr 2;6:6701. doi: 10.1038/ncomms7701.
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Phasor Plot

Phasor Plot [ FLIM Q#ERZTRO LS ICTHREMIZRRLIZEHD T, FLIM BN & Pixel 1
TOvrENFET . TD=H, ETILDOBRROCEALEGOBRED B OVWTREAEZITILEN
HYFEEA.

—_4=

" FaFAE THA—FEL. FH(Universal Circle)D#R LZ @Y E FICIKICENRGYE
T E—DEAEFGEF OB FADKELIZAALES ., — A . EROELEGEEDES.
EEORBIZAFHLET,

Excitation
Modulated Fy
Excitation m = (f/Fo)/(e/Eq) e
o P %/ WSin(wt)
= Modulated & ,-"lCoslwt}
o o, e \, Emission =
E- 1 5 A\ I— DC a
ot i g b DC e ’
: 5 F ] i /
;- Eg e TS E RN /’l
Z o il
0 T Time (ns) . Time (ns) .
'
) ! n i
_a” \ (L
e : | g
0 0.5 1

Figure 1: Mapping FD and TCSPC FLIM data to the phasor plot.

Ref: ISS, FLIM Analysis using the Phasor Plots
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1) = 1(0) TV ayet/ (1)
# [ ()t BRBICBRHE SN TA R, ;. T;:i% B O Amplitude &3 T E R
IRF /14 X%&EET 5L K(2)E%5

I(t) =IRF® I(t) + n(t) = IRFQ {I(O X, a;e "} + n(t) =)

KQ)IZBLTI—UTEHETIE XB)HBOND
fooo I; j(t) cos(wt)dt
fooo Ii,j(t)dt

fooo I j(t) sin(wt)dt
fooo Il'_]'(t)dt

g j(w) = si,j(w) = =(3)

K (1)ZEK(3)I2HAAL &, Phasor Plot &3 FaDBELEMEZERLE-K (@)D FEND

fi fiwT; .
&= 2?]:1 1+ w272 $= Iivzl 1+w?2T;2 =)
*fi iBEDOERAEGOLTLUH
HAFGN 1 RO DIBE
R@4) TR (B)E]R-TES
1 wT 1/s .
g= 1+w?t2 5= 1+w?t2 = Z(E) ()
HAEFMIVEBESTEENDIHE
R@4) TR (B)EH]RTES
g=2L,(fig) s=2L.(fig0) %(6)
_ 1 Wt
&= 1+w?7;? 5= 1+w?7;?
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LAS X FLIM/FCS

® Phasor #&IRT HLLEBERNRRINET

®Phasor Plot % /KB @ &% &

© ©Phasor Plot ®REE CGERLIZEENOTHRELIZBTRRINET, T I4H/ILME
Intensity &RRTY,

©® Phasor Plot & REIE

® ©Phasor Plot BD*Y—)L/\—

® OTEIRLEY—ILN—LERORTEE

© OTROIZEELI-E. OITKRT S ROI ERBIRT HENHEFET
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36-®

Harmonic

Threshold

No Filter
Median

Preview

Calibration ...

1

5 »

(@)

Harmonic | 72— T E#DOKR/ILRAZEFRZITIZET, OPhasor Plot D& TFIZHET 5%
WEHAFHDUEZRVOICTHIENTEFY (RKIEK9)

Threshold | Phasor &9 2R DEME (T 74ILME 5)

No Filter Filter 7L

Filter Median Filter DYIYEZLZDEEVDEE

Preview W2 HIZ Phasor # RHEEIZMHELVET , Live FTH SN # LIFHIENTEE
ER
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@ Universal Circle

® AIZEENEBEICH ST HEI LA 34-O L THRERLE TRIRSNET

© Phase Shift DAENRRINET

® FThZEno Lifetime #H 54 LFET , Monoexponential component M54 Universal circle
LIZFRREN . Multiexponential component M35 & Universal circle D RAIIZRRENFET,
©® Y—ILN—EIREE

Zoom
Click and Drag LT=&fFr DL KT

Reset

KRR FAERR

Select
Cursor GEDFBRELUVBH

Draw Cursor
2 DB ® Cursor 18 (40 R—ISHR)

Draw Ratio Cursor for two Components
2DODEEFGHEFNDIESICERA A2 R—TF5H)

Draw Ratio Cursor for three Components
3ONHEMLFEGNEFNDESICER U3R—TF5H)

Draw Connected Color Coding Line
ENORICELLTIERESITET (4 R—DF5H)

MICIECIEILIE

Draw Connected Color Coding Lines
ENORICELLTHLEEHDHRESITET 41 R—USH)
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. Draw Connected Color Coding Triangle
EOORICELTE=AMEERTEEFT G R—UFE)

Draw FRET Trajectory
Donor 0 Lifetime Z{bh5 FRET $1REZEHTEFT (44 R—OSMH)

n Draw Cursor

EIR% BAFGOPDLED VY

Lifetime [ns]
Radius

@ TREFERTUIVEZ

T RDY—ILDTAAVNRREINET

© RERBETE Y—ILELUL, BHEOHECEFNZDETRRSINET
© HIk

Lifetime [ns] | ATCHEEN-EFE O TR FH

Radius MDY 4A4X

Name Channel

Position 3 HyD 4

Position 3 HyD 5

FUM

P Phasor Plot £ T&RR9 4RI ON

I 36-QICTKRREINTLSERIZCOMNDEFET
Name Project BN RREINFET

Channel wmEIZfEH NIz Channel NRIRSNET
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Adding Color Coding in the Phasor Diagram

1. DTIEEDY—ILEERLET,
2. 2.0.DDIBFATH )T BELEODLIICEFENORALTILTIIENARTEINET, ALVER
(®)DEHERNI=XIIET B Pixel D THIET BB TRRSNET , EFES D Pixel (A TRRS

nEy,

1:1 Intensity = FastFUM Components Grayscale
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Determining and Visualizing the Lifetime using the Phasor Method

LAS X FLIM/FCS

1 Uintersity  Fast FLIM

1. Phasor(D)Z&#iR$ 5L, BEfm R THIIZ Phasor Diagram (Q)MFRRENET
LT FIL(@)EBL T FIL(b)E S B - BRI A&

2. Phasor Diagram (2)T Phasor Diagram £ T(@)&(b)DIZRAZ—DRENIE-EYET DK
SICHRELEY,

3. Cursor ()&RSVT LGN LBEISEET,

4. Cursor [ZYIREEHE. TV R2—HRA—ILZEIL Cursor DY A XZFRABLET .

5. ®IZTRNGA—EF—DRRINET,

Lifetime wWLFa
Radius Cursor DY A4 X

6. Tool Bar(®)m i Cursor ZBMTBIENTEET,
7. 3. &4 #1TL>, Cursor ZFRELET,
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Determining the Ration of Two Components in the Phasor Diagram

LAS X FLIM/FCS

Intensity  Fast FUM

Channel 1 /' Fast FUM

1. Draw Ratio Cursor for two Components((D)Z:E&RLET,

2. QLBDINTOHFLEI)VILETS,

3. @ADOEINQERDDEMNYET,

4. Cursor ZODREIZETY VI &FIYILET,

5. ®IZTRNGA—EF—DRRINET,
Ratio QLD
Lifetime 1, Lifetime 2 @LQEMERIFan
Radius ®® Cursor DY A X
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Determining the Ration of Three Components in the Phasor Diagram

LAS X FLIM/FCS

Intensity  Fast FUM

Channel 1/ | Fast FUM

1. Draw Ratio Cursor for three Components(1D)%&#iRLET,

2. @.0LODTYTDHILEI)VILET,

3. OOEIIQ.BEONDGEAYET,

4. Cursor #®ODMEICETIVVI&FSYILET,

5. DIZTFE/INTA—F—DRFTINFET,

Ratio 2D.QLBODtE (&5t 1)
Lifetime 1, Lifetime 2. Lifetime 3 2.R,GnE N F
Radius ®® Cursor Y4 X
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Drawing a FRET Trajectory in the Phasor Diagram

LAS X FLIM/FCS

1:1 | Intensity Fast FUM

Unquenched T [ns)
Quenched T [ns]
Background

Fret Efficiency [%)
Radius

00 24 1w 1< > > »i

HyD4 /' FastFUM B HyDS / FastFUM

1. Draw FRET Trajectory(D)&:&RLET,

2. BRERICHZITHEMO)EIIVILET,

3. FRET %#2ZLTULV4ELY Donor (Unquenched Donor)IZ#B X3 A&/ (@)E4 TILo)voL
FY9,

4. @0 FRET Trajectory & A F MM EG>TWSEFREFEDLIICAELET .

5. Cursor(®)&5")v4L. Trajectory E&#BESEFET,

6. GIZTR/NTA—EF—DRFRSINET,

Unquenched t FRET A #EE TULVALY Donor M # St Fdn
Quenched t FRET ' FRET A%#2E TLV% Donor D & FF
Background Backgroud ® /4 Xtk

FRET Efficiency FLIM-FRET %h&
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Phasor E{Z DR F
Efg ETHY)vIL. Export Raw Image #:#iRT 5L, FTRREBARTEINET,

OME TIFF ImageJ TIFF TIFF

Save Palette Image as RGB

Save Phasor Mask

Apply Phasor Mask to Image RGB
Save Phasor GS

Auto Range

Fixed Range

Individual Range

Save Phasor Mask

_Ch0 m> 4 ETHERENET , _ChO (X Gray Scale Eif¢_Ch1-3 I RGB
Apply Phasor Mask to Image

Cursor TiEESN =g H%
Save Phasor GS
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