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How'the Fluorolog® adapts o
to YOUR sample

e Fluorolog® E the final concept in flusrescence enginesning, an instniment that encourages

PYOL 1o CLETOm-Lailon 4 specirofluc i meter's perfora noe 1 the work you nesd D accormplish.

= Whether you use steady-state or molecular dynamics, your selections will deliver the perfect
. : balance of these crucial benefits:

. 4 Sensitivity -@  Versatility

& Speed 49 Exclusivity
4 Modularity 4 Real-world performance
# Automation

ensitivity The Fluorolog® deliversthe ultimate in sensitivity. This means not onlythat youcan see lower con
but you also take data faster, which means more work done, with more accuracy.

eed Not only does fast scanning produce more data, it also limits degradation of samples over time, by
photobleaching, or other means that can invalidate your data. The Fluorolog® is the fastest scanning
modular instrument made. &

odularity No one system can provide the answers to all problems. That's why the Fluorolog® is mod

a source, monochromator, sample compartment, detector, and accessories that match the
range, time-domain, or physical characteristics and parameters of your sample, such as t
ahiysical statel=olid or liquid), and ewen ranate sensing through fiber-optics. When wou n
the mechanisms of molecular dynamics, the frequency-domain or TCSPC upgrades deliver
time-discrimination at the twist of a knob.

Turn the power on and you're ready to take data. The instrument calibrates itself, and you can load slit
and wavelength settings from memory. Automated sampling accessories include polarizers, sample-
changas, micmwal-plate resdas, atomeEtic itrabors, termpaatune baths, stoppedflom swstemns, and
more.

rsatility The Fluorolog ® has an accessory for virtually any sample—and if we don't currently have Wh-

we can always make a special device for you.

lusivity H&BIBL Soientficis the only cormpany that offers both types of dvnamic espenrpents, both phase and
pulsed upgrades for ALL your appiications.

: Real-world From nanotechnology, to biotechnology, energy transfer, and dynamic polarization to C
: pefformance  channel detection from the UV tothe IR, it'’s all in the Fluorolog® spuetmflucrormster.
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* Sensitivity
: How we achieve the best sensitiity:

: 1. Our CW xenon excitation lamps are mounted vertically to
¢ image the arc on the slit for more throughput—uwith longer
lamp-life as abonus.

2. Bll-rfledtivecpticskespthelight infocus 2 allwavwsanghs,
¢ unlike lenses.

: 3. Kinematic plane-gratings also remain focused at all

¢ wavelengths, and are easily changed to maximize any
spectral range. Ruled gratings eliminate the polarization
anomalies ofholographic gratings and deliver more photons
to your sample and
detector.

: 4. Photon-counting

¢ detection  strips
noise away from
weak signals.

® : 5. FluorEssence™
DORITVNTE MR DT TR
famiiar ~ Windows®
operating  system
runs  data-analysis
andpost-processing
routines.

LRl P o R ol B el 1T
FunmacH rise b e n'nﬂl:

What sensitivity means to your data:

1. You can analyze samples at lower concentrations,
:  obtaining data unavailable with other instruments.

: 2. Save time-the stronger the signal, the more samples you
¢ can measure in a given time with the same accuracy.

: 3. More-accurate data. The stronger the signal, the better
¢ the statistics, the

lower the noise, the ™™ | )

: better the accuracy. % e s A e

‘4. Time-correlated £ ""?.:“"--a-"':;“

N PN R | i B ']'Hl"'- 1
oI ¥, (TCSPC)for 30 ™ i
molecular dynamics * s \ J.
is the udtimate in ! Bt - .\\1 e _./,.!
sensitiviy. With 2 e : Mg R
TCSPC you get iR T
true  single-photon T T T

Woasibrgl 11

counting, instead of
a DC background
: that is unavoidable
i withanalog systems.

Tlee Suzsin amsi, v H.nuim"-pnr; Bedid
TRT, T (AR LS T e T E
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Speed

: scanning of emission spectra for a
tdfined =at of eacitation spectra, to
: produce an excitation-emis sion matrix
ithat fully characterizes the sample’s
: fluomEss=noe,
s unique design supples fast scanning

: (150 nm/s) to make these scans practical.
*Your samples can be totally characterized
1in a matter of minutes, as shown by the matrix
:at right. If you want extra speed, choose a multi-channel

: detector, such as a CCD or InGaAs diode-array to obtain
: your spectra without scanning at all.

: Multiwavelength data

: For probes with multiple excitation or emission wavelengths,
sour software delivers routines to slew quickly between
specfied wawelangths while acquinng data. This leks wou
:handle probes for calcium, pH, magnesium, and
: many others automatically.

. MP2 and TCSPC lifetime units

: Whether you need to do Fluorescence
: Resonance Energy Transfer
: molecular dynamics, anisotropy-decay,
:or simply need to resolve spectra on
:the basis of lifeime, the MF (phase)
tand TCSPC (pulsed) systems will turn
: your Fluorolog®-3 into a picosecond time
: machine. You can upgrade any Fluorolog®
in use, should your demands change in the

: future.
: Microwell-plate reader

PWUET YD AW A AGE © M G SATIESHE T 1T
DTN SIARTRE A & L&A, G
: throwugh Flber-oplics, fluoescenoe deta is quickhy aogquired
DAA R2REn o ADD T INISATIDES
s o | I R
DA ARG O
DA CETATS 3ATEIG L
D5 STATST S1A LA
DOA NATGT D MRS
DaCETR AT

vhi s bivie

e L

DOR ORI G O

e specified uniks.

: Matrix scanning ¢
Notonly doesthe Fluorolog® software '
sinclude  routines  for automatic

T

the monochrormtors ) el

(FRET),

T ODRLIGTE AT NE T

el T
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“hoose the components you need to maximize the sensitivity, speed, wavelength, timing,
sample-handling, or other important parameters.

1. Sources
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450 W xenon CW lamp is standard. Options include a pulsed xenon lamp for phosphorimetry, a |

port for your own laser source, NanoLED solid-state pulsed sources, a triple-illuminator option t
rocunt nancescond or rmicmesstond flesh damps, and rons

. Excitation
* monochromator

Choose a single-grating unit with kinematic gratings to customize your spectral range, or a double-
grating unit for highly scattering samples. Slits and calibration are automated, and thereforereproducible
for even the most inexperienced users, and scanning is the fastest.

Lifetime
: systems

Add picosecond lifetime capability, now or later, with our frequency-domain MF? unit, or time-domain ]|'

TCSPC upgrade. With the TCSPC Triple-lluminator accessory you even get the opton of mutiple
sources, including spark lamps and solid-state pulsed NanoLEDs.

: T-sample
: compartment

Al reflective optics in the =mple cormpartrment reens the sampleis aleays in foous, no ratber what
the size or spectral range. Facilities are available for a second emission-channel for dual-wavelength
probes or T-format polarization studies. A gap-bed sample compartment accepts custom samping
accessories or any listed on pages 6 and 7.

: Emission
: monochromator

You have the same choices as with excitation, with the additional option of an imaging spectrograph
that lets you mount a CCD or InGaAs-array detector (infrared) for instant spectra. The spectrograph
even accepts a second detector for automated switching.

Detectors

| | Fluo rolog 3 September 2013 for printing.indd 4 @

The standard detector is a photomultiplier tube (PMT) that covers the full range from UV to near-IR.

A thermoelectrically cooled unit aids sensitivity, or other PMTs and solid-state detectors can be
mounted for additional wavelengths inthe IR, plus multi-channel arrays that we manufacture for perfect
integration into the Fluorolog®.

]
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FL3-22

The ultimate in stray-light
rejection, the double-grating
monochromatorsin excitation
and emission positions are
perfect for highly scattering
biological samples like lipids
and proteins, or solids lke
powders, semiconductors,
or phosphors. You also get
a bonus in sensitivity. The
additive grating design allows
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you to open the slits twice

as wide as for the same resolution you would get in a
single-grating monochromator. Standard center third slits
let you push the stray-light envelope even further.
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NanoLog®

spectmflonomet e,

your best choice for analyzing

nano materials.

=Ly

=

i

Rdetectors gratmg turets—ask any Spex® Fluorolog applications e
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: Fiber-optic platform
13000

: Use this accessory for

: remote-sensing from 250-

: 850 nm for samples that

~ i cannot be placed in the
i sample chamber.

Liquid-nitrogen Dewar F1-1013

! To measure phosphorescence or

D deawed  fuomEscEncE SmmpEs

: are often frozen at liquid-nitrogen

@ temperature to preserve the
‘ ! frgle tiplt s3e. & Dewar flsk
. is used to freeze and maintain the

: temperature of the sample. The

: sample is placed in a quartz cell,

: and slowly immersed in the liquid-

@ : nitrogen filed Dewar, The Dewear is
: on a pedestal within the Fluorolog®’s

¢ sample compartment.

 Automated polarizers

: The FL-1044 automated

: L-format polarization

i accessory pemits complete

: control and  calibration

:of your polarization

: experiments  from  the

: computer keyboard. You

: can automatically rotate

: the polarizers to determine

: VW, VH, HH, and HV

~: components. An optional

- ¢ THommet configuration (FL-
: 1045) is also avaiable.

I Automated single-position thermostated cuvette-
. holder FL-1027

: sample while positioned in the optical path.

| Fluo rolog 3 September 2013 for printing.indd 6

: Thiscuvette-holder keeps asample ata constanttemperature
: from -10°C to +80°C. The temperature is maintained by a :
liquid mixture pumped through from an external circulating :
: temperature bath (F-1000/F-1001, not included). The holder
: also includes a magnetic stirrer to mix a turbid or viscous :

Automated four-position
thermostated cuvette-holder
A-1011

This cuvette-holder keeps up to four
samples at a constant temperature from
-10°C to +80°C. The temperature is
maintained by a liquid mixture pumped
through from an external circulating
temperature bath (F-1000/F-1001, not included). The holder
also includes a magnetic stirrer to mix a turbid or viscous
sample while positioned in the optical path. A dual-position
thermostated sample-holder (FL-1012) is also available.

Solid-sample holder
1933

The solid-sample holder is
designedforsolids including
thin fimns, powdas, pelats,
microscope slides, and
fioers. The holder consists
of a base upon which a
bracket, spring clip, and
sample-block rest.

MicroMax 384

Microwell-plate reader

The MicroMax 384 can
rapidly scan hundreds of
tiny samples within minutes
automatically. ~ Useful  for
pharmaceuticals and
nanomaterials, you can
datamiine the fluorescace
characteristics fast using
microwell plates with up to
384 wells.

Microscope interface
For  mecaording

unda =
rnicroecope, this accessony consists of a flber-optic sdspter
Fluzs eEcitation and anission fiber-ophic bundles that camy
thlight - sourcetothernioroecops optics, and fluonescencs
emission from the sample back to the Fluorolog®.

fuorescencs  eaperinents

Chopper with Lock-in Amplifier A-1069L

For improved data-acquisition in extended-IR applications,
tryour chopper and lock-n amplifie aocessony.

10/42013 4:20:00 PM | |
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Thermoelectric heater/ Stopped-flow
. cooler F-3004 Accessory
© For heating and cooling Thestoppied Flow acc=sson

adds the dimension of
kinetics research to your
instrument,  perfect  for
analywsng fluores canics
reactions on the millisecond
time-scale.

: samples without external
: circulating baths. You can
: rapdly heat and cool your
: fuoreszat riEtaial through
: a wide range of temperatures
¢ using the Peltier effect. A
: magnetic stirrer is included.

Worgtcessorges Jo [EheRII0LpI00 A8

Model Item

F-3026 Standard-lamp correction factor kit

1914F Thermoelectrically cooled R928P photomuttiplier tube

1920 4 mL quartz cuvette with cap

F-3011 250 pL cylindrical quartz microcell adapter

F-3012 250 pL cylindrical quartz microcell (requires F-3011 adapter)
1925 4 mL quartz cuvette with stopper

1938 St of & cut-on optical fiters, 17 x 2"

1939 St of & cut-on optical fiters, 27 a0 27

1955 E0pL HPLZ Fioas

F-1000/1001  External circulating temperature bath

F-3029 Integrating sphere for quantum yields

F-3023 Cryostat

FL-1001 Front-face viewing option

FL-1014 Sample-compartment electronics

FL-1030 Thermoelectrically cooled near-IR photomultiplier tube
QC-SK Reduced-volume 1 mL cell, 5 mm x 5 mm, with adapter and magnetic stirrer
TRIG-15/25 Trigger accessory

Contact your Fluorescence Representative for an up-to-date list of new accessories to enhance your experiments.

EHI:IIISilIiU

No other com pany offers you the choice of tme- domamorfrequency omain upgrades. Who else can supply the applications
IE i 5 =

ﬂ'u- full potential frorm wour in 'Irun ety
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eriorimance

Whether you're working in biochemistry or nanomaterials, measuring calcium-migration,
b intermokecular distances, or laser crystals, the sensiivity and flexibilty of 8 Fluonokg®
5 pectroflus i meters will helpyou gather mcre inferimatien an more samplkes ina smalker armaeunt
of ime. When the focus of your research changes, so can the Fluorolog®, adapting modularly to

: Detecting fluorescence m lghly scattering samples

verwhelmed by stray or scattered light from the sample,

the emission side drastically improves stray-light rejection.

i i i i i
5 R 1 FAE L U VN SN  E 1]
! © Muzmweencky iam)

Mluiesoe i | ensity

A1 R AT maA RER RRD BSR4
: Waelanith ir)

Emission scan in fron t-face mod e of a monol ayer ofrhodamine-B fluore sc ence with
a (A) sing le- gratin g mono chro ma tor and (B) doub le-gratin g mono chromator. Note the
imp roved resol ution of the peak near 540 nm w hen the d oub le-gratin g mo noch romator
rejects scatter from the sam ple.

With highly scettering =mmiples, fluoEscence signas ey be

Fluo rolog 3 September 2013 for printing.indd 8 @

the demands of your work with upgrades and innovations. Here are just a few examples.

r-oan “e-F oata 50 & CETNaAaE TTe BT 1A TR

| =
DEFAA TSN T ATEA LD JE-F CLAVET ST ST
making quantitative and qualitative analytical determinations :
impossible. However, a double-grating monochromator on : 3
: font face fluomscence detection rmode wih our best sngle-
DOPATCE SSET ATL TTET WA MEEE W TT LT 2T
DN TR TRNTS DT OB SEITATET AL & MRS, T 3
SAOREY LT OTEN
: fuorescence, Aot B—reeasured using the double grating
¢ systern— shows 3 well-defned fluomssence peak 3t Sd0nmm.

LTV ARCATEN TG SANIS. A T T NETEAYEN T FiAan -l
O A NMOECT s0s |8 SAaNIe A5 s5aTwmL T TR

TR SINAE TRSSS TTE TTLAT TR-HAS

: Carbon-tetrachloride data illustrate the unmatched stray-
. light rejection of the Fluorolog® by revealing all four Raman
: bands, at 350.7, 351.8, 353.6, and 357.7 nm for CCl,.
: The excitation wavelength was 348 nm, and the bandpass
¢ settings on the excitation and emission monochromators
: were 0.5 and 0.7 nm, respectively. Narrow slit-widths and
: the abilty to step the monochromator in small increments
t are critical in resolving the 350.7 and 351.8 peaks.

f \vf\\ |

ll'*u...j |

I TP T T ST T R
Wiive BI'I':IU'I |I'I:'II;|

The four peaks of the Raman spectrum of CC |4 are easily reso lved with double-
gra ting mon ochro mators in a Fluorolog®.

%f’

Flt 52, Inensdy fenirais:

=
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S}_m:lmmm stammng for characlenzing complex
. mixhres

¢ The obsaved fluorescence spectnurn of 3 cormples miure
: often contains overlapping spectral features. Synchronous
i scanning offers a solution to this problem by simutaneously
! scanning the excitation and emission monochromators with
: a constant offset between them (in units of wavelength or
: wavenumbers).

| 220 D00 . —
g

"3.1M.1|I. ol

| LERl ST ERE A T B T

F
; Setading i
P o Ea8 r
‘__-:'i_-l:_"l (21 |
L.,
- — gt
L Al abJ o

Waeabapadl drnn

Syn chron ous sc an (red) ver sus conventio nal emission spectrum (green) of a mixture
of polynuclear aromatic hydro carb ons.

: The scan of a mixture of polynuclear aromatic hydro-
¢ carbons (PAHs) compares a synchronous spectrum and a
¢ conwentional anission spectnarn for s misture of free FOGHsS,
: The green line is the emission spectrum acquired on a :
: Fluorolog® system with constant-wavelength excitation. :
¢ When the sarmple is scnned synchronousy fred ling, five
. individual components are resolved into unique sharp peaks. :

Infrared fluorescence (CW and lifetime)

* Our Fluorolog® systems can be equipped to detect IR :
¢ florescanoe, opsning up ol new applcgions for o
¢ fucrescancs spedroecope. For scarnple, rmanufEaoures of
. phamnacauicas can employ IR fuorescencato identfytosc
cagents, In the wold of nanoratenizs, B fooromary can
: determine the composition of mixtures of single-wall carbon
: nanotubes. Also, probes in the red avoid interference from :
D natiwe fluorescence in the blue. An IR spectofuoromser
: must be equipped with a red -sensitive photomultiplier tube :
¢ (PMT) or solid-state detector whose response is effective far :
¢ intothe IR region. For fluonescanice debection at wawdenghs
: longer than 850 nm, there are two possible paths: the
: simplest is to mount either a PMT or InGaAs array that takes
¢ you as far 2.2 ym, depending on your choice; the alternative

| | Fluo rolog 3 September 2013 for printing.indd 9

provided by a variety of solid-state detectors, covering

: different spectral regions, is available, as are choppers and
ook Hin amnplifiers for enhanced senstivie Onbe 3 Spea®
: Fluorolog” IR system includes these components as
¢ integrated features.

: Fluorolog® IR systems also have interchangeable gratings
¢ and optional gratng-tumats to enhance Sficency in the IR
i region, giving Fluorolog” spedroflicrornaers IR capabilties
: unmatched by any other instuments.
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Nor malzed excitation (above) and emission (below) spectra from Nd-doped
phospha te laser-glass in the red to near-IR.
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Time-gate d matr ix scan of an aqu eous mixture of Tb-ligand and Eu-ligand.
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Emission spectra for pyre ne acquired at (top) room temperature, and (bottom) at 77 K.
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: FrontHace detecion for aisorbent or solid sample

: Fluorescence is typically collected at 90° to the excitation
: beam to minimize interference from scattered light. Yet right-
* angle viewing is not feasible with some samples. Imprint
: paper, for example, should not be viewed at 90° because
D of ntefeenca with reflected boht. N highly abecorbent
: samples like hemoglobin or mik, most of the emitted light
s mabsobed ntemdly bfoe the fucrescance can be
: measured.

2 B signficant optional feare of the Fluomlog” < A & -oos
: batween caentond nght-ande or fronk face fluomscence
DLETRITTET OLEA VAT L T FIL O TV ARG T SA IR
DR DT AR 3R AT MMOLERS AL NETAYES ST NTOeInR
¢ shdez. In front face viewing the fluoescence i collected from
DTUESAMAES S CATE.

= 0T THNCTAT T Te TR D T DO TUANES TR SO TA

AR AT TR T AR FREVRE S I | D v

Front-fame cebection

Fluoreade ca ineneily

Aknt-angie
deteclion

'u";'-'_a"}eiérlglh (18 B

Comparison of fluorescence emission signal from sickle-cell hemoglobin using
right-an gle detection versus front-fac e detection. The B-37 tryptophan is primarily
respo nsib le for this fluoresc ence.

mum- T

. Detecing 1race qua ps 01 mologca
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These fluorescen ce spectra clearly differenti ate b etwee n a bl ank cell me mbrane and a
membra ne ta gged with the biological probe DP H.

Uzed in conjuncion with the werety of floorescent dees
suable for bickogical esearch, fluorescence Specm=nd
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continued

molecules and cells

The optional FluoroMap upgrade includes
a microscops, fbe-optic bundes to brng
excitation to and emission from the microscope,
and even a digital camera for screen captures
of your samples’luminescence. Mapping the
rmicoecops vanabiity in fluorescencs of wour
biological samples or nanomaterials was never
so easy. The graph to theright shows differences
n fuorescent spectra from 3 singe tiny crestal
of PEC, & fluorescent dwe and photogaphic
sensitizer, resting on a microscope slide. The
inset shows a microphotograph of the crystal
and dfferent areas on it from which spectra
were taken.
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PIC fluoresce nt spectra, take n with the FluoroMap from 4 different areas on a single

micr oscop ic crystal.

Matrix scan of single-wall carbon nan otube s, ta ken using the NanolLog®.

$can and analyze mixiures of carbon
nanolubies

The world of nanomaterials, including
quantum dots and nanotubes, is open to you
with the NanolLog®, a Fluorolog® instrument
specially optimized for characterizing
raterals tha fuoresce in the naar-1R. The
NanolLog® i= fited wih = iHR3AD imaging
spectrometer and InGaAs-array detector
for super-fast recording of spectra. Coupled
with our exclusive Nanosizer™ software,
you can even automatically and completely
determine the composition (chiralty and
diameter) of mixtures of nanotubes. Here is
an emission-excitation spectra of a mixture
of single-wall carbon nanotubes recorded
with the NanolLog®.
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The Fluorolog® is self-calbrating, which means
you begin taking data once the unit is turned on.
Wavelength-scanning and slit-settings for bandpass
control or resolution are all automatic, as are sample-
changers, temperature control, microwel-plate readers,
polarizers, and more. You can concentrate on your
samples and data, and not worry about twisting knobs,
sliding siits, or other forgettable items. Remember,
because the settings are electronic, they are much
more reproducible.

The fluorescenoe anission of 3 s=arple is inflencad by termperature: ntensty &l as the
temperaturerises. Measuringintensity as a function of the temperature alows you to calculate
various parameters, including activation energy from an Arrhenius plot, or thermal stability
of proteins. Automated temperature-control includes a microprocessor-controlled circulator,
remote temperature-probe, interface card, and all cables.

For advanced operations in a Windows® operating
system, the NEW FluorEssence™ software package
has expanded features that revolutionize the way you
opaEte wour spedrofucrome er. Onby 3 glnce at the
familiar toolbars and context-sensitive help-menus,
and you're instantly recording data. FluorEssence™
is a comfortable environment, never forgetting that
fucrescenoeis the resson wou 'ethee, Cdidttosdect
the type of scan, your accessories, or bring back a
complete experimentyourun routinely. FluorEssence ™
even comes with video tutorials that get you going as :
soon as you sit down at the keyboard. =z ==

=inplified drop-down renus for opsrations
Detector algebra to customize data-acquisition
Matrix-scanning to produce 3-D and total-luminescence data

Real-ime control lets you see instantly the effect of changing hardware settings

e bbb ba

All the power of Origin® 8 Pro

Some of the display and processing routines include:

0w

£
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Zooming and scaling & Contour maps
Integrate A Zunefi

Excitation and emission correction s Standard arithmetic
3-D perspective plots & Smoothing
Deconvolution A2 Derivative

Single-point analysis
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~kuorolog™ and Molecular Dynamics

c]  flLk s
cs of molecular processes than steady-state spectroscopy. Now, lifetime techniques are
applied 1o diverss fields such as photochemistry, bickgy, mokcular bicphysics, pobimers, and
semiconducton. The incrased valle of flucrescence lfetimes and ansotiopy-decay coincides
with the great strides in both time-resolved instrumentation and on-line data-analysis that
hawe taken place within the last 30 years, HORIBA Sckentific & the first firm that offers both
phase- (with the MF? and time-dormain dvith TCSPC) upgrades for time-resohed fluoescencs
measurements. These provide picosecond lifetimes, anisotropy-decay, time-resolved spectra,
~and lifetime-resolved spectra, while retaining the high performance found in the steady-state
photon-counting Fluorolog®. Choose the technique that’s best for you.
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flow mixing of anthracene
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Two rotational correlation times of refolded ap omyoglobin are reso lved using a
UV pulsed sourc e and TSCPC on the F luorolog®.

: Temperature-based emission anisotropy
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Emission anisotro py of per ylene in glycol at var ious tem per atures.
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Phase-transition
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Specifications

If it fluoresces, you'll see it in a Fluorolog®

The basic Fluorolog®-3 spectralludrometer system consists of the following components:

. A single-grating excitation monochromator

. A single-grating emission monochromator

OO~ WN =

. A 450 W xenon lamp and its power supply. inside a housing

. A T-format sample compartment with excitation reference detector

. An emission photomultiplier tube with photon-counting detection
. All necessary electronics and software to attach to the serial port of your compatible PC.

Any of these components can be replaced or augmented by additional components that will alter stray-light (spectral purity)
characteristics, sensitivity, wavelength-range, or any of the other parameters that dictate the success of your research.

: Excitation source

: 450 W xenon short-arc mounted vertically in an air-cooled
: housing. Light collection and focusing by off-axis mirror for
: maximum eflicizncy at all wavelengths. Optional pulsed lamp
: for phosphorescence measurements, and spark sources
: and diodes for pulsed lifetime-acquistions.

: Monochromators

: Czerny-Turner design with kinematic gratings and all-
. nallective optics. Optional double-grating units available for
: highest stray-light rejection and sensitivity. = peCilications
: basedon 1200 grooves/mm grating, but many other gratings
: are available)

e=sAccuracy 0.5 nm
++Speed 150 nm/s
*+*Range 0-1300 nm mechanical range (longer
ranges for different gratings);
throughput based on grating's blaze
330 nm blaze for excitation (200-700 nm
range); 500 nm blaze for emission
(300-1000 nm range); other gratings
available for different ranges.
Set automatically (0-30 nm single-grating,
0-15 nm double-grating with auto-
calibration on start-up.
Imaging spectrometer option for multi-
channel acquisition or multi-port
applications.
cese s oo eessee sstamooe as 0.04 nm with iHR320
spectrographoption and 1800 <y tssx 2=
(better with IHR550).
Three-grating turret supplied.

*+*Gratings

*Bandpass

* *+maging

Sample compartment

: T-box design to allow second emission-detection channel.
: Gap-bed removable for sampling-accessory replacement.
¢ Optional front-face detection.

gl -cBIN YVON

&  cohralagy

: Detectors

: Photodiode for excitation correction from 240-1000 nm.
: Standard  emission detector
: tube for high sensitivity in photon-counting mode (240-
: 850 nm). Other PMTs to 1700 nm, with thermoelectrically
: cooled option. Solid-state detectors for higher-wavelength
: emissions. CCD or diode-array multi-channel detectors for
: rapid emission spectra and sample spatial information.

is R928P photomultiplier

Software

: Windows® based FluorEssence™ supplies all scanning,
: time-based, and accessory data-acquisition as well as
: complete control of all hardware.

Lifetime upgrades

: MF? (frequency-domain) has a lifetime range of 20 ps to
: 10 ms and frequency range of 1 kHz to 300 MHz; with 1 to 8
: frequencies simultaneously (maximum 100 frequencies with
: sequential operation), depending on excitation source and
: sample. TCSPC (time-domain) has a lifetimerange from 50 ps
: to 1 second, depending on detector source, and electronics.
: Consult your representative for your requirements.

Sensitivity

: S/N can be MUCH better than 30 000:1 by exchanging PMT,
: grating, calculation method, etc. Standard PMT (R928) and
: gratings (1200 grooves/mm) produce better than 12 000:1
: (30 000:1 RMS) with excitation at 350 nm, 5 nm bandpass,
s and the 1st standard deviation of background noise at
ARG . (Whan cor o e €\, basue hal & sall s ard
: hardware are the same. For a full explanation on comparison
: of S/N, please see our Application Note FL-13, "Sensitivity of
: the Fluorolog® and FluoroMax® Spectralluarometers”.

info-sci.fr@horiba.com
www.horiba.com/scientific

HORI BA USA:  +1 7324948660 France: +33(0)169747200  Germany: +49 (0)89 4623 17-0
UK:  +44(0)20 8204 8142 ltaly: ~ +39 02 5760 3050 Japan: ~ +81(0)3 38618231
Sclart tlc Spain: +34914902334  China: +86 (0108567 9966  Brazil :  +55 11 5545 1540

Other Countries: +33 (0)1 69 74 72 00
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