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6.3 WHESNE
6.3.1 R AIEE4Y Initialize PicoFluo
HHAE A G, BRNHEANF] [Stepl: Initialize PicoFluo] 3. WP 6-4, #i{RAX

5L RS TR, LR R . o el BEoRS e an  RE 4
-ﬂm 100%.
e - ok

Main control board h o Exci Laser  Detector Last action selected
° ° ° ° e e [ —

K] 6-4 Stepl: Initialize PicoFluo Fi[H

6.3.2 WEH A Control system

ik 6-5, 1%EFE A [Step2: Control system) o 1E# 15 I 76 75 1 B30 G AN I 258
%, HFEHE [Detection Mono] #B43 (6.5 ZLHEH ) -
1) $=H A 7 [Target wavelength] Hi A\ H s & (GGEFE 200 nm~1000 nm)

S o OVEE p EEALT A  100%H7T, Skt [ Current
wavelength] 7R B2 B EOACYFTR K.
2) IR 1 [ Select slit) 3% F A He, 705 \HeAE S 1 (i 0.1-1.6 mm,

—RBUEBAIREE) | ,ﬁﬁ-lfﬁ%ﬂiﬁ%ﬁﬁé%ﬁfﬁ, /éi%-lﬁi‘éﬂ

AR GHTRGEIRA .
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Picosecond luminecence spectroscopy

Stept: Initialize PicoFluo Step2: Cantrol system | Step3: Transient measurement | Stepd: Steady | steps: IR | Stepé: Engi Step?: Engineers! | Steps: Correction curve

Detection Mono

Target ing i e Current
o405 ] fo

Entrance slit  Vertical exit it Parallel exit siit
>

fertical eit siit clim
5 )
ey

Maxentrance  Max vertical exit  Max parallel exit

BotRRRE, BUAFE Sating status [ ] | | —
e
select working grating Current working grating Entrance slit Vertical exit slit Parallel exit glit
#1(blazed500nm] o jooo 000 o0
rerpeny | | ] - Initialize slits as 0.1 mm. It consumes about 5s.
dlick laser off before other actions Tl I e —
and re-estimate time range!
Excitation Mono
DEtGCtor| Target wavelength Moving i Current S 01-1.5mm 2
arge eng loving in progress Cul g 1.6 mm.

o200 e ) [ | =L - HH:‘H v-ﬂnl.ndtnn mu.«um:

A * | oo
MR, BUTA =
avoid outside light exposure! Setting status 2
Click detector off before other actionf! > ey Vertical exit slit Parallel exit slit

Current working grating 4.
blsredsotnm) @ fcom| o bo ]
Initialize slits as 0.1 mm. |t consumes al 5s.
Main control board  Monochromator  Oscilloscope Monochromator Exci Laser  Detector Last action selected
L4 ° > @ ° L]

6-5 Step2: Control system i [f
6.3.3 EHESNE
M T4 - 00 B 56 FH) ) kb0 s D6 A DU AN, 20l /2 375 nm, 405 nm, 488 nm, 638
nm, T HRPEAE S A A AT e BBl e 36 . W 6-6, st [ Step3: Transient measurement]
I, — BN R R T A, F Pib e, Bk

Picosecond luminecence spectroscopy

Step1: Initialize PicoFluo | Step2: Control system  Step3: Transient measurement | Stepd: Steady measurement | StepS: IR measurement | Step6: Engi | StepT: Engi | Step8: C ion curve

A short time mode Estimate time range C Real-time ransient signal Foro
—

4250~

DNunmlorl.og E Signal or IRF

Estimate time range (ps-us)

. Lifetime |
I
LT Enter peak photon numbers
:j 1000
T pe——
Long time mode Estimate time range
RES |
Time range (145us-172000s) singls channel G
145 us o Scan interval{nm) End wavelength (nm)
Estimate time range /B g
(Click ta canfirm) Enter peak photon numbers 2
o 5 i ! - '_J: 1000
Information display | 29.092702 0 60 72.2386!
Time (ns)
Current probe wavelength R | start | Abort
5 . channel bins
Time left for single wavelenth o s RO @ setec channet rumbers e = °
Shift curve blrigans
P — - :
¥V
Warning for inaccuracy L 17" 20000 40000 85835 (Valus increases, curve right-shifts.
Ne need to click unless necessary)

Main control board M Oscilly p h Exci Laser  Detector Last action selected
° L ® ° ° ° [

6-6 Step3: Transient measurement Z¥(% &

A, JEFERFIEIRGAL: ] ) He A i I A S
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AT IH 6 DRI, i B R RIEFZRE AL, R AL

R R4 — VRN RS 7 30 32 5 — R U e 4% 61D, SRR AN TR R AT

Short time mode Estimate time range

g
- -

B. MXfEERER

[ Current probe wavelength] : /R 7E Step2 H % B 124w

[ Time left for single wavelength Y : X3 4% 0 & ) (8] 32047 T4

[ Photon rate] — 15 N RFERRBALT 10%, HJHTF 10%F, [Warning for
inaccuracy] BRI SBRAEES (GBDEKRE, R RAFBOLEE T E R,
BRI 2 IR

C. SLIBESES

P DX it A AR N ], SRR AR XS 5. [Select channel numbers] Jyfsisl
PRIETEHERIN 4096, BIGWE: HEGR A EAEE G TRARES FEEIG
AR, B8 [Shift curvel B EE R EGAIE BUEMKEGAL TR,
N BB SR A BUE G sl [Shift curve ] #iA, 2 )5 S5 N2 EZ
(JF: FUCFBRGHT EEHNE, R o E B8 maiE, o
M Bl s AR PR AL R RS 2B

D. HAkbribs

siidi [Normal or Log] #ZHI VI PN ARFAE T,  FEHLAE e M g E i ok, 2l
FEAT M AL bR Log AbEE . (M T ands s, il AN &R+ H
IO, A7 it Bt i B (8 A B A SR A

E. GEFEHE R
" LLRAF N Signal B IRF #30.  (XAONA7fifi I Sdls 2 PR R AR, Sig AURFE
af5 5, IRF AARBOCHE /AN .

F. Lifetime

— BRI 1000, B A R A 2 BRI br i KB 1000 45 1B B E AL
EROR, IR AR, D& 2R B, (EVE AR ARG Cfe VR AN i KBy
60000) . WETEHME G AT [Start] PR E, W& R FHZE RN,
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s [Abort] #HIFR AT LR . IEH I ELH 5 2 B ah 5 R T, A RAF
ARRIF IR PR ORAT R AR R AT

G. TRES: i, —MillEnrBhd b,
7 fEH, 7E [Scan interval] # NF3HiHB%, 7E [End wavelength] i A\ 25547
FPAAE, BRI KN Step2 R E MWK, 7E [Enter peak photon numbers 2]
NI B KA AhR, AN TERE, Al [Start] $EH T4 &
6.3.4 Faa& TR

FadS IR A RSO T oL (Wl 6-7) , R —REEL, S50
PRI RYRERE, WOE A R EN B E N 3.4 V-3.6 V. [Stepl: Initialize PicoFluo ) #1F
LA AHIR], [ Step2: Control system ] H 1% B i K R0 BT 46K, Af [Step4:
Steady measurement] , #EAFREBI, MIEBEBWT:

Picosecond luminecence spectroscopy

Step1: Initialize PicoFluo | Step2: Control system | Step3: Transient measurement Stepd: Steady ‘ Step5: IR ‘ Step6: Engil ‘ Step7: Engil ! | Step8: Correction curve
_ single wavelength mods
Tteady state Luminence Piot0 N
A Set steady mode first C |::_ spectroscopy D  Light intensity Completed times
Steady mode Jo Jo
_ 1500-|
= start Abort
Integrating period 1400-|
(145u5-1720005) EREE .
o4 200000 us ——— Dl Wattehngith mods, I
1200 E Light intensity 2 Completed times 2
: —
%‘ 1000-] Scan interval(nm) End wavelength (nm)
] 42 Heao
Information displ: g Ll 2
B | - [ | Abort status
800-1 start Abort °
Current probe wavelength 2 © nm oo
Warning for inaccuracy ? el Excitation spectrum mode
Photon rate 2 o Counts/s o0 F Light intensity 3 Completed times 3
Current excitation wavelength © nm e L u
Scan interval(nm) End wavelength (nm)
o w2 sia sie e Lo w2 ma we s w0 @ e ‘B oo
Wavelength
- i | ‘ o Abort status
man]| @ ®
Main control board o omator Exci Lase Detector Last action selected
L ] ] L > ° L

6-7 FRAWOLARIR Stepd: Steady measurement Fi [
A: EFERRASE
7t [Integrating period] 4 AR5 E I (BRIA 200000 us, 41545 S 557 1E 2
BEREULHCE) , 7L & Target times Vi AEFFII ELCHCBRIA 1 70, 485 At e |

Steady mode

S NRE, Sy TR

B: MHRAE BJER
[ Current probe wavelength ] Ak &7 B (A S T K .
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W12 [ Warning for inaccuracy ] R/~ /T A AL V55, UL KR, LI R2REE
St A L FLEDE G RIS, B I 4 B8 -

C: REAMES

BEARDR NS, SAARFRUARRS Do o
D: HPEKINE

sl [Start] ZAHITARINE, SRR EEHE BOA i 3 — B RAIRYE 4
ARG K3 o i G PS8

E: RS

£ [step2] Pt ERAGIAS, RJ5/E [Scan interval (nm)] Ab%m A F3H A b,
£ [End wavelength (nm)] Ab% N RS2 R, midi [Start] 381G R
.
F: WO $

£ [Step2] Hix EEIGIHAS, SRJ57E [Scan interval (nm)] 4b% A 335 ARG,
7£ [End wavelength (nm)] ALHIARGH&IEREAS, midh [Start] $HF IR #HUK

i

W i v i R B S R . RIS, S
HL AR I 5%
6.4 BiEaE

6.4.1 KHFaEEE
W RE S A fr i K TO6 B, AT LLE%EA]H Origin #EHTHLE

(1) EAMHASARSBESEIE SN BB THdEMEE, REEEB %], % FEET
FIEAE M AR, ik 6-8 Frzs.
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S| G) RFT— A B Rl
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e

K 6-8 Mt T AE T
(2) (EFRBIAE A EJm, R fE A B SRk, B — s R C 51,

H A510nm30ns100 - 510nm-30ns-1000.sig.xds *

B-Z

iz} AL | B(T) | cir) ‘
K@%ﬁ
OB |
3]
Fix]=
5 / L —
1 1 1n 994
z z 15 952
3 3 11 910
4 4 16 211
E & 15 1004

(3) ZEIHRG, Jolk$ C A, WRJEta N RIS AEtE, WE 6-9.

B EEw 28p flo Tiese (Sife | S By TEm &No #0Ow #shh
B REH FEEE Fm ‘ERE BEE- & AuE@e H0,
WELGE -9 - B F D) b 2 . 205 & -0
HEA » S,
EEER » TNRERIEEIE S ...
i A510nm30ns100 - 510nm-30ns-1000.5 IEEREEE » FITHLE ...
[i=:} . ALK B¥) EESTP: < ERERE. EEEMERIAR)..
o3 2 IBESITR: <ElA-.. El=qes: NESTI Ctri=¥
E(ﬁ-’é) 3 188 &E: < DRER- . JELRrEIR AT 2 ).,
Tla)= A a e e
S iSEHISE: BA- . JEEMEEERS ).
T A S ISR £ < DR e
T 1 10 -
z z 18 HEHEE ).
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: : ﬁ e FIFFIEE)...
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T T 19
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10 10 70 A ER M.,
11 11 18 SERR..
1z 12 15 Il
AT R B Ane— 201000 @i o < NI |

PWERSCHE, 2B R TED. BE]



R FRT 8] 7 $ER S S IE (Y Pico 1000 FRERRIERFE £ 13H, £ 197]
[ It..i.l!.ﬂm .
Ei [ T
o~ L e o LEPRIIOCL
A =0 T ixﬁ:ncgt%tﬁ
(=% h . Ea X| S500Uel A
28 o = RiFHSER
L= ARER e oy M rar dt. [IEHE
Wit
- Htm E“i
EiF ExpDacayd
AT - WL R T ED -
l@El el o] 2|zl A
NASH WE L THSK We BETH BT

Kl 6-9 flEHEILE:

(4) %&FE ExpDecl (HIsHIUE, ZFEI A 1%EFE ExpDec2 B ExpDec3),

Has1

8
iz 0
EAREE LevenbersMarquardt ifkEE v

One-phaze exponential decay function with time constant parameter

i
Y& FOF) D:Program Files\OriginLab‘\fitfunchexpdecl. fdf

K 6-10.

wlEE 1 Do) 2] s s | wA

-

-

REYSERARESR

?‘ﬁfﬁrﬁ? |

IR Rl

wE

FiE WE R

K 6-10 il S

R BEACHI S TR G LA B R, 5 t kg s 7

7 359 D) Timeconstant PL15 2|52 fr 75

7 HH 'on

i

¥

1
HH

iamE BEE AT THlE EE BErE BT
=
[ 5ess ]
]
K i
0nm30ns100 - 510nm-30ns-1000.sig.xls * ’?‘@@ ‘
I Fitline - ExpDecl & * - {[AS10nm30ns100]FitExp 1IAC[2:2]) = [en
@1 5 RS FapDect) (2020/10/20 15:02:14) = = = id =R,
&2 T
§§ﬁ$ jj “510nm-30ns-1000. si g FICH)ExpDecl &
[Ei ERE HE Wl | R 1000 4 =
0 46 5926 0.51878 80. 39615 o 0.45798 ﬁﬁ EXDDECI
Al 947 01085 2 12627 443 24361 0 060126 Hiz ¥y = Alkexp (-z/tl) + v
c| i 397 83389 1.63928 258, 45231 0 066171 [
I 0. 00251 9. T2563E—6 ég f—
tau 275 75744 106686 ¥ 46. 8926 * 0.51875
Rea Al 942, 01085 * 2. 12527
B
z 2 g +1 397. 83389 * 1. 53929
Z Reduced Chi-Sqr 445, 97042
kﬁ RT7 (CoD) 0. 98922
BEERTH 0. 98921
ﬁg.ﬁ 3244
SHE 3241
Reduced Chi-Sqr | 446 97042
BETHA] 1 44803E6 o4
s E— ) 1000 am 00
Waits Migi(ioo) A
RERTAE -
100 : BAEUM. XTH1B-0HChi-sar WA,
T AE j
Al [ 3 tan B
E ﬁﬁ RE g infiRE iE iR g Reduced ChiSqr IFEEERTER
C 46,8926 051875 94201085 2 12527 397.83389 1.53829 000251 275, 75744 446, 97042 0. 98921

&
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(5) W FEHT7~, FTHF CalibricedTimeConstant X #4-3%, ¥JFF CalibricedTimeConstant.xls

CalibricedTimeConstant

PicoFluoLiscence

PicoFluoLog
PicoFluoSettings
Picolog
3000 c
=] 1.6-1000-300mw-520nm. bt p
07 CalibricedTimeConstantForLiacDaxlsx -
p—
A B C D B IF G H I J K I,
1 fF 10 30 100 300 1000 3000
2 Delay 2. 468 2. 468 2. 468 2. 468 100 100
3 Withoutdelay 1559. 57 1829. 45 1453. 14 1711.2 1728. 18 1536. 86
4 Withdelay 2143. 33 2002. 04 1576 1751. 79 2233. 43 1675. 36
5 DeltaDelay 583. 76 172.59 122. 86 40. 59 505. 25 138. 5
6
7 LTimeconStant 0. 00422776 0.01429979 0. 02008790 0. 06080315 0. 19792182 0. 72202166
8
9 Time 17.31692476 58. 5719219 82. 2800586 249. 0497167 810. 6877783 2957. 400722

K 6-11 Hiafl &4

ARV A PRSIy 30 £4, BT PARE BB R BT i t1=300.032+4.16438 3Ll D7
FATCHE 0.01429979 15 3 SZBR B RE S 75 A 4.29039+0.05955, HA7 /& ns, W1 6-11.

6.4.2 HHFmEIELE
6.4.2.1 FIFEWALE
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Stepl: Dats pre-treating | Siepd: Moise reducing | Stepd: Litetime fitting | Stepd: Steady spectrum corection | Step5: Quit

IRF Gamssing ard Tinse zero point correcting. 15083 Lepriirental Selectsignal file

3 ming =
1. Salect Mo in “Sore curee™ ;
-
L bmport tignal firit. snd then IRF o SelectiRFfile B
bry click “GausstRFandSig™ T —— |
2. Adjust phase shaft ehannels ustl i -
proper phase shift s reached: i 0 Boors w71
4. Saleet Yed im “Store curve” and o CE}
reclick GausslRFandSig 3
$. Twn files stroned with names as follows 0 Set amplitude scaling factor
Ruwl APWithZera d!
1 !
RamSighkithZens
o : : : T . : Set phase shift channels
Sl 500 1000 1500 200D PO 3000 3500 sl b lareiah
Tirmse ¥
Peak center Different channels between peaks PR

| mzams -

6-12 K i B A
R B F e, A I s R R I TR A AL, OGS 5 7 2 R R [
AL, ANFERSALARETR !
(1) HSEH excel MEAEBEAT AL, ATIFBESE 58I U4 Blsigxls 452 FI
JelkrdeE G4 BLIRF.xls 45D, KRR — SISO 1 IR, 55—
H R 5 fa — A EHE A A 31 5 BT

(2) midiil [Store/Store curve] #HHHAT Y “NO” , HHEAT T b A df k47 R A7,
siifi [Select signal file] FISCHFIARHFRNBESE SHEE CUF4 Plsigxls 458D
P il [Select IRF file] HSCHRAEN #NBOC K EdE U4 LLIRF.xIs 45 %)
W e UG M [ GaussIRFandSig) #2440 3N B8 I i H 15

(3) EIMGREAL AR T fUEBR VB ik a8 19048, [ Different channels between
peaks] AP B I RIREAAAR 2, 7E [ Set phase shift channels] % N\ & {E B Al
AR B S5 S 55 %, 7E [Set amplitude scaling factor] i A\ A £ £ Bl ]
W AARTBORBR S5 SR EE . BN S8 o 30/ 2 2 5 b H A

(4) PAANIGEAT B AT 5 EE B SO RE B s i 40l & 25 IR, SR HGE 24 M 5 o B 347 2R A7
i [Store/Store curve) 1Z4IfF AR “Yes” , EEE 0, WISt
PRAF AR IE JG s, S5 5 80 (CUfE4 UL.sig.RawSigWithZero.xls 45 &) Al

WOERK R EEE (4 DLIRF.RawIRFWithZero.xls &5 &) »
WEBSCLE, BB K 4TER. SEN
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6.4.2.1 iR

Stepl: Data pre-treating  Step2: Noise reducing | stepa: Lifetime fiting| PicoData station

Raw signal without any treatment eloto [N Smoothed signal after noise reducing Ploto %
1100~
1. Set proper fh, fl and order; 1000-
900-|
800-|
700-|
600-

Noise reducing.

2. Import signal (.RawSigWithZero) and
IRF(.RawIRFWithZero)
watch the curve after noise reducing ;

3. Store curve.RawSigWithZero.NoiseReducer
and IRF.RawIRFWithZero.NoiseReducer when

500-]
400~
300~

Amplitude
Amplitude

satisfied. g
100-
0-; 0 0 ' " | 0- 0 " 0 g J
0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000
Time Time
- =
= Raw IRF without any treatment Plot0 [ | Smoothed IRF after noise reducing _ Plot0 I
B&uﬂﬁé}ﬁ 1100- 1000
high cutoff freq: fh low cutoff freq: fl order B
#0.01 o.0100 g ol j
800
Store curve? % 700 %
3
NoiseReducing = 600 g
2 500 [
£ £
< 400 <

300+
200
100+

o} ‘ ‘ 0 0 J " ]
0 1000 2000 3000 4000 5000 1000 2000 3000 4000 5000
Time Time

K] 6-13 Hdh g Ft 1
M DHERAE BT B AT B e, WA FRER DMER, BUOASCE 1 G HdE kit .

(1) AN FEEESEL
(2) & [NoiseRedcing] #%41# [Stepl: 1 ZE YD H AR PAEIEERN . BESE

=1
B (S 4 DL osig.RawSigWithZeroxls 45 & D Fl i ot bk v B4 ( SCF 4
PLIRF.RawIRFWithZero.xls 45 &)

(3) RS — D rp (R BE M S 4, JEIUE M HME 5 6 B AT AR A7, A [ Store/Store curve
AL AR R “Yes” , BEEH I, B S8 SO e i AR 17 P 4L e s S
B A5 5 8R4 PLsig RawSigWithZero.NoiseReducer.xls 45 ) A k%t
P (304 PLIRF.RawIRFWithZero. NoiseReducer.xls £5 &)

6.4.2.3 HE/EH &
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Stepl: Data pre-treating | Step2: Noise reducing Step3: Lifetime fitting | PicoData station

Lifetime fitting.
Load data

1. Set scaling factor, and then

Load sianal first and then IRF : Fit modle
Single- M 1100+

2. Select fit modle and initialize ters ; Experi e
ioed -. 2
. . . 3
3. Itera Reconv fit : S5 R o 2.19697 9 0.078816 ¥ 3 pulselFitted RN
h | : . ” :
962.0001 40.623285 E ]
4. Save results; 300,032 4416438

5. Quit.

Fluo|Abs.

. 0 " ] " ! '
500 1000 1500 2000 2500 3000 3500
Time

?uﬁ_%%ﬁﬁmlﬁallzed and fitted value

. 200
SSE 9.58178E+ é : "
R-Square 0.954076 § -100+ /
48.419 = 1
RRISN 48419 * _300- 0 0 } 0 0 0 0 0 \
1000 -500 [} 500 1000 1500 2000 2500 3000 3500
Itera_Reconv fit Time
Save fit Quit

6-14 PicoData station Fi[fl

(1) EFEEERIEER

il 6-14, ATLRIERE LR OL7E [Fit modle] Hik#F a8, XHEH. 2488
2, RHREREHERTTARR A y=Al*exp (-x/t]) + A2%exp(-x/t2) + A3*exp(-x/t3)
+...+y0.
T SR BB I A IE RS BB B, At RS R AR A, R SRR
A i ity 2 2 N R AP S A5 !

Select signal file

Q) fik LH:ﬁCl\PicoFluogettingS\SteadyCorrection.xls @ VT W 2 5 M (S

Select IRF file
g U\.sig.RaWSigWichero.xls é%.:}—-% ), ﬁ){—ih C:\PicoFluoSettings\SteadyCorrection.xls

|

P

=1
=,

ERN OB #8844 BLIRF.RawIRFWithZero.xls 458 ), 1645 56 B s i itk

¥ 8% Stepl: Data pre-treating 2P0 5 i 15 2 (1 B A HmHN
(3) riiy [Ttera Reconv fit] $ZE1ATHN S, BEHUA S RW 6-14 K.

KR 55— 4745 5 y0=2.19697 £ 0.078816, & —4T45 N A1=62.001 +0.623285,
HEATHIR Y t1=300.03224.16438, HIUTE RN A2, BHATE RN ©2, LA
o (VR BRALH & WU MG 9L E R B B, 75 t )i R B0 734,
FESERR A i R S R U AL B R 1R D .

PWERSCHE, 2B R TED. BE]



B #YRF 8] 2 PR S SN Pico 1000 ARAE#RIERAE $ 18T, £ 9]

[ Initialized and fitted value] AXTUE 45 R o1, HAZEM [R-Square)] HIEzT
T 1, UEEHRALE BRI A bk, B PO R e T s A G o =

(4) Al [Save fit] %A 45 RBAT IR, RAFHI U T 454
(5) i [Quit)] #ZAHEHBAFEF .
6.5 SEIGE R AN

End measurements

(1) gy et U e
RITFR. F A BEIRIF IR R BOAR A

(2) THHLIFERAE, BOHFEdh;

(3) B H#At

(4) Whses &t gid.

LA R AR o BRAF ORI, SR P 42 A

7. MR/

Q/WU FLHRO01 145 #H3E
8. 1B%F

(A A B A AL AR
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R FERICRAE

€ E H

]

AW

FIH(PI)

T R
W2 e
v P QiR AR | MR

B

@SR BRI

ERE: AR ARG, IEH AT, — B, BRVOINKAT IR I, IR IR BUERE R G, R TUBR AR ATE: 18998382617, 13656817706
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