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Safety —the first !!l This presentation is not manual. It Is just brief
set of rule to remind procedure for simple measurements. You
should read manual first.

Notwithstanding any language to the contrary, nothing contained herein constitutes, nor is intended
to constitute, an offer, inducement, promise, or contract of any kind. The data contained herein are
for informational purposes only and are not represented to be error free. Any links to non-UAB
information are provided as a courtesy. They are not intended to constitute, nor do they constitute,
an endorsement of the linked materials by the University of Alabama at Birmingham.
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is a process in which an excited material emits light (electromagnetic radiation)

For example, the following types of luminescence caused by different

excitation processes could be classified as :
Chemoluminescence, is the emission of light as the result

of a chemical reaction
Light production in fireflies is due to a type of chemical reaction

called bioluminescence
Photoluminescence( PL) is a process in which a material

absorbs photons (electromagnetic radiation) and then re-

radiates photons
Banknote photoluminescence after excitation by UV light from flash

lamp
Electroluminescence(EL) is an process in which a material

emits light in response to an electric current passed
through it, or to a strong electric field.
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Parameters of the Luminescence

d Luminescence spectra shows how intensity of the luminescence
depends on wavelength

J Luminescence lifetime refers to the average time the molecule/ion
stays in its excited state before emitting a photon (or how long
luminescence could be observed)

d The luminescence quantum vyield gives the efficiency of the
luminescence. It is defined as the ratio of the number of photons
emitted to the number of photons absorbed.

Goal: Measurement of luminescence spectra using lock-in amplifier and
SpectraHub Detector Interface
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Experiment Background

 First of all, we need excitation source to transfer our sample
Into excited (high energy ) state. Here we will consider only
optical excitation. It means that we will use optical radiation to
excite sample g

« Second, we need optical system to collect the luminescence and
direct it to detector. Also we need select luminescence from the
excitation radiation. For these proposes we can use optical filter
or monochromator which can help select radiation only at
required wavelength.

* \We need to detect optical signal ( convert intensity of the
optical radiation into electrical signals) and then convert signal
Into digital format
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~*7  SpectraPro® 750

Optical design: Czerny —Turner
Two swing-Away mirror for exit and entrance port selection.
Focal length 750mm
Resolution: 0.023 with 1200g/mm at 438.8nm (10um wide x 4mm high slit)
Reciprocal linear dispersion : 1.1nm/mm with 1200g/mm
Aperture ratio: /10

Side Exit

Side Entran

Turret 1:

1. 2400g/mm, BLZ=HOL,

2. 1200g/mm, BLZ= HMM, (A.,~=1400nm)
3. 600g/mm, BLZ=1 pm, (A,,;=2800nm) |
Turret 2: o EndEntrance

4. 300g/mm, BLZ=2 pm, (A.,~=2800nm)
5. 150g/mm, BLZ=500nm, (A,,~=2800nm)
6. 500g/mm, BLZ=1.2 um, (A,,,=2800nm)

Side Entrance Sllt 8

Triple Grating Turret

Side ExitSit T SWing
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Switch ON/OFF
From SpectraPro 750

.
» ) i
\ 1)

]
<
IEEE port =
A ) ‘
To Spectrahub = -

»

I Pz
Power .‘v

Note: IEEE Portis OPTIONAL
If you use RS232 port to connect to SpectraHub, IEEE
connection is not required.
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Power ON/OFF SpectraHub Rear Panel

Current or
FOREE S Voltage from
Detector
TOSSP~'2000 —— | PD-471, PHV-
eries
Monochromators 400, or PD-473
or other USB 1.1

compatible

accessories Computer o To user
SB or experiment or
USB or Use only one S
Serial Port " s
connection SpectraHub
Com

Connections of the SpectraHub with the Acton SP
series monochromator
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Triggering signal

-3 Registration
system :
\\N\/‘ y DC signal
Pulse signal S —
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Optical Setup

a) Avoid reflection of the excitation radiation to the measurement system!!
You can used suitable filters.

Optical
Excitation
pulses

Input slits Output slits

sample
8:1/4<

A
A 4
A
A 4

Optical

L1 Detector

L2 Spectra Pro 750

b) Acceptance angle of Spectra Pro 750 is  © =1/4. Therefore lens
diameter should be D>LO (for L2=L1=2F configuration D>F/2)

2008 vf



Two type of the electronic registration system

depends on the ratio of the signal duration (Ts) and period
between pulses (T,); duty cycle

Input Signal
Optical Detector

A

A
Y

Lock-in Amplifier

4 f 90000
£ QQQ“QOQL&O
)] ! 3

Boxcar Integrator

signal

»Lock-in Amplifier for signals when T~T,

» Boxcar Integrator for signals when T << T,

2008 vf
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A lock-in amplifier can extract a_signal amplitude at frequency of the
reference signal and phase shiftwith fespect to reference signal.

Output signal (fRpm the BNC confjector “Ch1” on the rear panel ) should be directed

Input Signal SIGNAL RECOVERY fr )t pecidegrs Reference Input
(from Optica - RSN R: Edas - ‘. (from Chopper)
Detector) o - "':m 0- 3866 ‘

o=

- —~ - LA & e N 3 -
| e i e . . .
| | .. 0] POMR If W f( [ \ ]
Ol BT s T RV ORCO N Signal output
| - oy o) = % o) ' o ME 4 Ch 1 ")
e -
™s A L Af: oAl 2 LR FAST YN |
" s e A N To Analog-Digital Converter
B FRE D W O Y Y Y Y f (Chlin SpectraPro-750
e R e e CONTROL unit i.e.SpectraHub)

2008 vf
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Basic principals of the Lock-in Amplifier

V.. After integration time
signal
A TI?T
Signal (after chopper) 4 Vsignal A | S
i Tin
— T,
S <Vsignal>
Gain (controlled by Reference) i i
G. G. G. > - A V:O ]
ol [e] [c.” 7 | *Vhoise 4
- t
, | <V, . iee>~0
g - nose
Vnoise 'Vnoise
Vnoise~VsignaI Vnoise<<<vsignal

2008 vf
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Spectra Pro 750

Continuous Wave (CW) Laser

Triggering signal

2008 vf
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Operation Procedure

Step 1.Switch on:
a) Mechanical chopper (see manual )
b) Detector Power Supply (see manual)
c) Lock-in-Amplifier (see manual)

Step 2. Switch on Spectra Pro 750 :
A-Switch on PC connected with the Spectrometer
B-Switch on Spectra Drive Controller
C- Switch on Controller Unit (SpectraHub)

Do not switch ON Laser on yet !!!
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Operation Procedure

Step 3. Run Spectra Sense Software by
double clicking the software icon and
run it as an administrator.

@ Do you want to allow the following program from an
unknown publisher to make changes to this computer?

Program name:  SpectraSenseStart.exe
Publisher: Unknown
File origin: Hard drive on this computer

Princeton
Instruments

SpectraSense

Yer. 5.2.1

Copyright 1997 - 2010 Princeton Instruments

Note: SpectraHub detector interface is supported in SpectraSense software version 4.3 or later!!!
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Operation

Step 4. Go to “Hardware Config” tab
on the left side of the corner.
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Procedure

Ax SpectraSense =

File SelectTab Tools Help

Mono-Cal

Customer : ARC

Job Hum - 0007

Serial Hum

["] Override Serial Mum

Mono Contiol

(@ SpectraHub Calibr
CCD Calibrate

Repeatability Test
Slit Test

Manual Calibrate
Auto Calibrate

Overlay Data

Fixed Grating Calib.

Reset Monol

t Calibration || %S5 Calibrat Hardwiare Config | Survep Mode | Acquisition | Live Data | Post Processing | ImageProcess

ation



Operation Procedure

Step 5. Choose the controller and spectrometer name under the “Optics™ tab.
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ﬂ SpectraSense

File Select Tab Select Config Tools Help

[E=N =R

Mono 1

"Can Drop" "Mo Drop"

"Can Click" "Can Drag"

* To change monochromator grating mave cursar over the

monochromator grating and click.

* To change the monochromator divertar position mave cursar

over the desired slit and click.

* To move a component [CCD, Detector, Filter, Shutter] move

cursor aver the desired companent click and hald. Releaze
left mause button when the component is over desired new
location,

Optics | Detectionl Mano 1 | SpectraHub Triggers | P14 [ F

Single Point ReadOut Syztem

Step 5 '.

O Filterw/heel 1
—
@9
nm -
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Operation Procedure
Step 6: In the “Detection” tab, select the type of detector you are using.

Step 6
Fan SpectraSense

=N
File SelectTab Select Config Teols Help

CtiDn |Mono‘| I SpectraHub Triggers | P14 1"

Mono 1 Channel 1 P T Presmp Yoltage [+/-] Set
; None Ahart
o Maximur HY P T Current ) [standard)
Si Diode Current [-]
Default HY | 5i Diode Current [+/-)
Fredmp Yoltage [-]
HY Always PreAmp YYoltage [+/-]
Locati Photan Caounter
mealion Dot Py Current [+/-) M

PMT Predmp Voltage (-
PMT Predmp Yoltage [+/-]

k4|
Ll

"Can Click" "Can Drag"

* To change monochiomator grating move curzor over the
monochromator grating and click.

=

* To change the monochromator divertor pogition mowe cursor

“Can Drop” “MoDrop®  OVer the desired slit and click.

=]

* T move a component [CCD, Detector, Filer, Shutter) move
curgor over the desired compornent click and hold. Release
left mouse button when the component iz over dezired new

location.

S

Detector Units [Amps Y« ][Enable Readout Filter Contraller
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Under the “Mono” tab:

Step 7: Select suitable grating # for your experiment.
Step 8: Specify active Entry and Exit Slits.

M SpectraSense
ile  Select Tab Select Config Tools Help

[E=N =N

| Dpticsl Detection| tMana 1 |SpectraHub Triggersl PlAs
MonoChromator 1

Mono 1 { @ L town T
e e £ Serial #
1 2400 g/mm, Blaze = HOL
Turret - 1 Z 1200 g/mm, Elize = B
o —— | % &0 g/mm, Blaze =1 =
@ Step 7 Grating | 2 = 4 300 g/mm, Blage = 2 =
5 150 g/mm, Blaze = 500mm
1200 a/rarn € 150 g/mm, Blaze = 1.Zmm
. 7 Fot Installed
Blaze = HMM E Mot Installed
& Not Installed
1400 nim cutaff
'Can Click"  "Can Drag"” — - - -
# T change monachramatar grating move cursor over the Frant Exit Slit Active | | Front Entrp Slit Active

mohachramator grating and click.

“Can Drop” "Mo Drop  Over the desired slit and click.

) " ] | Slit hd | Slit
* Ta change the monochromatar divertar position move cursor Ste p 8 anualal anuatal

* Tomove a component [CCD, Detectar, Filker, Shutter) mowe

curzor over the desired component click and hold. Release

left mouse button when the component iz over desired new

location, E Set Focal Plane &ngle
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Operation Procedure

Step 9: Click “Input Trigger” to Off position if you are not synchronizing another SpectraHub controller.
Also, Disable “Shutter Control” if you are not using any of these.

h Spectrabense EI@
File Select Tab Select Config Tools Help
| Dptics [ Detection | Mana 1 |} SpechaHub Triggers | Pl « | »
Mono 1 g SpectraHub 1
Fenens fanermn

Input Triggers Off

D
Ste 9 | Shutter Control
) P

Enable Shutter

Loww Lewel for Dpen
High Lewel for Dpen

"Can Click" "Can Drag"

* Ta change monochromator grating rmove cursor over the
monochromator grating and click.

Ta change the monochromator divertor pasition mowve cursor
"CanDrop” "MoDrop"  Over the desired slit and click.

* To move a component (CCD., Detector, Filter, Shutter] move
cursor over the desired component click and hold. Releasze

left rouze button when the camponent iz over desired new
loc:ation,
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Operation Procedure

Step 10: Click on the “Acquisition” tab and select the monochromator under the “Scan Type” menu.

ﬁ SpectraSense
File Edit View SelectTab Tools Acquisition Help

Scan Type -

Single Point Scan Monol

Single Point Scan Mono2
Single Point Scan Mono3
10 Single Point Intengity ws Time

CCD Spectral Acquire

Step
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Step 11: Select Scan Parameters

E Spectrabense
File Edit View SelectTab Tools

Acquisition  Help

Scan T}fpe Single Point Scan Maonaol -

Monochromator 1

Chaninel 1 0 R outing
Channel 2 Integration time at
Channel 3 each wavelength (in

Acquizition Routine

Routing Mot Savedll -
(i sove ] G save ae] (D v |

-

Initial wavelength
Final wavelength

Fram

Ta

1000
1.000

nrm

nrm

lep

Step size

[ Post-mowve delay

msec)

ﬂ Settings [ | Match Hardware

Realtime Processzing
[Channel | |[Ch1 |

[7] Source Compensate

[Time

Feads per point 1

Cycles
Delay

200

]
0 h O m 0O

=

O peratar

- 8

Comments

[ Dark. Subtract

[ Use HY T able

Storage Single File per Scan -

Format |ncremental [postfix])

# of scan cycles

Delay between each
cycles

-

Switch laser on according to the laser
manual (see safety instruction !!!)

e
A

Sawve data as

[ Export To Microsoft Excel

% Cancel
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To save the data;
Step 12: Type file name and browse the file location where you want file to be saved and click on the

“Acquire” to scan.

ﬂ SpectraSense
File Edit VYiew SelectTab Tools Acquisition Help

-

Scan T)'pe Single Point Scan Monol

Monochromator 1 Acquizition B outine
| Routine Mot Saved 11l -

Fram 500 rirn Channel 1 0 Routins ,
To 1000 nm [ | save ]%SEIWEM_H p\ﬁew l
e 1o m Settings [[|Match Hardware 4 -~
[T Post-mosve delay Ly
Realtime Processing [Time 200 Operator - 9!
’Ehannel v] ’Ch 1 - ] Reads per poirt 1 -S = Carmments

Cycles 1
Delay O h 0 m 0O &

[ Source Compensate
[ Deark Subtract Storage Single File per Scan H e re
[ Use HY Table Format Incremental [postix] /-
= Save data as
2 [ Export To Microsoft Excel

Here

Note: File name needs to be entered before you start scanning!!!
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Step 13: Wavelength (nm) vs signal (micro volts) graph will be displayed as a live data and .ARC File
will be recorded and saved under the file name you typed in step 11.

T spectrasense o s

File Edit View SelectTab Tools Help

Wo¢PEes liemm

o3 T L S S I T W ST SN SR SOST JISI S MUY R SR ST SRS S S RS SO ST S S

120 oeome b T I ESR- SRS S | S A S I T S [ N— I I N T S I N S R

Micto Volts:

GOOD JOB :)

..............................................................................
....................
................

500 520 540 80 560 600 620 540 E80 B0 700 720 740 TED TE0 8O0 820 840 880 880 |00 920 340 360 980 1,000

Curzor : 500,000 [mm] 7] Logarithmic Y aois
114 . [F134 -
11444 Micro Volis 1 Rawe [ c = ]
Comiments
[] Disable AutoScale [Edt ] [Move] (Ciear]

Live Data |

Acquisiion|




Shut Down Procedure

After experiment is done
To Shutdown the system:

Turn OFF

Laser system (according to the manual)
Detector Power Supply Unit

Chopper

Lock-in —Amplifier

SpectraHub Controller

Monochromator power supply unit
Close the Slits (Entrance and Exit Slits both)

Uoooooo
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