HoribaDeltaFlexModular Fluorescencé.ifetime System (Date: 1/22/16)

Usingthe instrument:

Usersmust have completed the laser and instrument safety training with Prof. Takematsubefore
operatingthe instrumentalone.[Your name must be on the list of authorizedpersonnel].If you have
not yet receivedauthorization,contactProf. Takematsior CelesteMorin Renaud.

Securethe areaby closingthe door to Druckenmiller259 and replacingon the outside of the door the
greenlaseroff signwith the appropriatered or yellow laseruse sign. Usersmust remove any jewelry,
watches,badges.etc. that may scatterlight. Locatethe laserpersonalprotective equipment:the laser
goggle nitrile gloves,andlab coat. Alert all personsin the room that you are goingto be operatingthe
instrument.

Write in the instrument log book: your name, date, start/finish time, objective, and any
problems/commentsthat you observe.Pleasemake sure to saveall data files in your personaldata
folder: \microwave\research\takematsuab\StudentAcess\Group _members\NAMBote: it is highly
suggestedhat you create separatesubfolderswith the date or pagenumber of your lab notebookto
organizeyour data.

Thefollowing are abbreviatedprotocolsfor the useof the DeltaFlexnstrument. All personsshouldread
over the protocol before proceeding.Manualscontainingdetailed information about the instrument,
individualcomponents and datacollectionandfitting softwareare availablein the lab.

Sectiondnclude:

X Turningon the instrument

X Lifetime measurements

X Settingup the temperature

X Shuttingdown the instrument



Turningon the instrument: [Locatethe blue labelson the instrument, #1 4]. (Date:1/22/16)
1. Turnon the main blackunit power switch, located on the side of the plate connectedto the main
instrument. (BlueLabel#1)

2. Turnon the three power switcheslocated on the backof the three white subunitscontrolling the
detector power supply (DPS1), picoseconddiode controller (DDC1),and DeltaHub (DDHT high
throughput TCSPController). Youshouldfeel cool air comingout of the backof eachunit. Do not
blockthe ventilation. Note: Thedetector and diode havean additionalkey control. Do NOTturn the
keyson at thistime. (BlueLabel#2A,B,C)

3. Turn on the two power switchesto the bath temperature control, one located on the white
QuantumNorthwest TemperatureControlunit and the other located on the blackKoolanceLiquid
coolingsystem.Youshouldfeel cool air comingout of the backof the control unit and seethe fan
and blue light turn on for the coolingsystem.Again,do not blockthe ventilation for the units. (Blue
Label#3A,B).

Note: Thecontrol for the stir bar is locatedon the front side of the Temperaturecontrol unit. Turn
the dial to control the stirring speed. You CANNOTcontrol the stirring speed through the
DataStatiorprogrameventhoughthere isa SampleStirreroption written into the program.

4. Turnonthe computerandloginto youraccount.(BlueLabel#4).

5. If you need temperature control for your experiment,go to the instructionson “Setting up the
Temperature.”Otherwise,makesureto recordthe temperatureof the cellholder (whichshouldbe
closeto the room temperature). Thisvalue appearson the front side of the Temperaturecontrol
unit. This value may fluctuate slightly throughout the experimentif you do not turn on active
temperaturecontrol.

6. Doubleclickonthe 6o



Lifetime measurements{Date: 1/22/16)
Beforeyou proceed,you shouldknowthe followinginformation aboutyour sample:

X Absorptionspectrum:the absorbanceat the excitationwavelengthshouldbe 0.1 or less.
X Steadystate emissionspectrum:identify the emissionor detectionwavelength.
X Estimatethe lifetime of the system.

If you do not havethis information, you are not yet readyto do a lifetime measurement.Proceedto
shutdown procedures.

If you are readyto proceed,rememberto haveyour lab notebook with you to record the instrument
settingsandfile names.

1. After you open the DataStationprogram, click and highlight the icon “Lifetime” and then click
“‘New.”

2. Youwill observetwo sectionson the left handside of the screen:TCSP@easurementand System
Hardware.

3. Horiba provided us two control samples:(L): LUDOX_ TM4Aolloidal silica, 34 wt% suspensionin
distilled or deionized water (420859 _1LSigmaAldrich) and (P): POPOPNn MeOH prepared at
absorbanced.1 A units. Thefirst sampleis the standardfor the scatterprompt. (In the manual,they
recommenda 0.01%dilution of LudoxAS40colloidalsilicaSigmaAldrich420840).Thelatter is the
standardfor Horibatime resolvinginstruments.Thelifetime shouldbe 1.32ns+ 30 psfor a properly
operating instrument (10,000 counts in the peak channel). Before you run your experimental
sample,we will run thesesampleso makesurethat the instrumentis operational. Thesamplesare
availablein two quartz cuvettes,labeled (L) and (P), respectively.Checkthat the solventlevel has
not decreasedn (P).If needed,add methanolto the cuvetteand checkthe UV/Visspectrum.[If you



haveto preparea new sample(P),seeinstructionson “How to prepare sample(P)"]. Gentlywipe
the outsideof the cuvetteswith a Kimwipeto removeanydustor fingerprints.

Under SystemHardwareand Data Acquisition,select“MeasurementRange.”A smallwindow will
pop up. Onthe left handside,youwill be askedto choosea measurementange.lt isrecommended
that you selectatime rangeapproximatelyl0 20 timesthat of your expectedlifetime. Thisway, you
will capturethe whole decay(includingthe tail) and collectan appropriatenumber of data pointsin
the decay.Forthe test sample(P),go aheadand use the default 200 ns time range.[Eventhough
the expectedlifetime for POPORn MeOHis 1.32 ns, operatingthe excitation sourceat 100ns or
220nsversus60 nsreducesthe rep rate for the excitationsource prolongingits lifetime].

Onthe right hand side of the window, you will be askedabout the
Trigger source and Phos. Trigger Source. We currently have
DeltaDiodesDDB30 and DD280 for our DeltaFlexsystem,so the
TCSPGQrigger source should read “Diode.” Mak.0023 a81262 0 TD O Trs6 TD |



photons are reachingyour detector. Youwill need to either reduce your bandpassor close the
shutter manuallyandinserta neutral densityfilter, cutoff filter, physicalexcitation/emissiorbarrier,

or etc.

Insert the cuvette with sample (P). Once



Decay Make surethat the settingsunder SystemHardwarehavenot changedandthen proceedas
before:clickon Decayandthen Start.

Note: Ideally,the peakof the decayshouldbe locatedto the left sideof the screen.If it is not, you
may want to changethe timing or delay time of the excitation sourceto take advantageof the
entire data



You can graduallyincreasethe bandpassto your experimentalcondition as you add the neutral
densityfilters on the excitationside].

Onceyou havefound the optimum conditions,selectPromptunder TCSP@easurementand click
start on the toolbar. The prompt measuremeniwill terminate onceit hasreachedthe peakpreset

(i.e. 10,000counts). Youshould notice that the red “X” next to Prompt hasbeenreplacedwith a
green



Settingup the Temperature(Date: 1/22/16)
1. Doubleclickonthe T App TemperatureControliconon the desktop.

2. Onthe left handsideof the screen clickon the “Change”button andenter the sampleholdertarget
temperature. Thenclick the box below Control Statusto havethe temperature adjusted. Youcan
follow the progressin temperature versustime on the graph plot. The final value of the holder
should also be reflected on the front panel of the TemperatureControl Unit. Note: You can also
maketheseadjustmentsusingthe Toolmenu.

If you decideto work at temperaturesin which condensationor excessheat may becomeanissue,
contact Prof. Takematsuor Celesteas we may nheedto add a purge gasto the system.Alwaysbe
aware of the freezingand boiling point of your solventor sampleof interest before you adjustthe
temperature.

3. If youwantto stir your sample,confirmthat the stirrer box is checkedon the right handside of the
screen.Checlthat you haveaddeda stir barto your cuvette.

4. Once you have reached the desired temperature, minimize the screen and proceed to your
measurementsNotel: Youcan saveyour temperature log, by goingto Dataand Save(cell holder
data). Note2: If you closethe screenthe programwill askyou whether you would like to maintain
temperature control. If you want to do your measurementat that constanttemperature, clickyes
andexitthe program.



Shuttingdown the instrument:



