UV/VIS/NIR Calibration Standards
for Spectrophotometers

WHY VALIDATE AND CALIBRATE WITH FIREFLYSCI?

As the world's foremost spectrophotometer reference standard manufacturer, we have a dedicated staff
and years of experience to back up our products. Our solid state UV/VIS/NIR reference standards are the
most stable on the market and remain in spec long after many other manufacturer's standards go bad.
Relying on our proprietary nanodeposition technology, you can rest assured that our solid-state standards
will produce steady readings for years to come on your machines.

Other companies keep you bogged down with costly and recurrent recalibrations, which drain time and

resources, putting a large drain on your QC department.

The Highest Quality, Most Cost-Effective and Speedy Recalibrations

Let's say that you have some ®lters from another company already that you'd like to hang onto and
recalibrate. No problem. All you need to do is to contact us and let us know. Our average turnaround time
is about 1-2 weeks. We will beat anyone's prices and you can proceed knowing that your ®lters are now

backed up by our world class calibration lab.

Advantages at a Glance
1. Fire ySci is the only company to offer a FREE performance veri®cation service for your current
calibration ®lters.

. Our senior scientists have over 35 years of experience in metrology and quality control.

. Unsurpassed calibration quality.

. Unigque products and functionality that no other company offers:

. Combined wavelength/photometric accuracy reference standard (WAV-7 UV/VIS)

. Combined photometric/stray light reference standards (FUV Dual Series)

. Solid-state NIR wavelength reference standard (WAV-8 NIR)

. Continuous photometric accuracy veri®cation in the range of 200-3000nm (SPB Series)
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. Metal-on-quartz equivalents work on ANY machine regardless of optics (FUV Series, FUV Dual
Series, FNIR-Series, SPB-Series)

10. Universal test plate for microplate readers that will work on any company's machines.

11. Can use solid state ®lters for years without having to recalibrate. In over 8 years of active duty, our
®lters have been proved to never go out of spec.

12. Flawless production record: not one return in over 8 years of operation as a result of a

manufacturing defect.
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for Spectrophotometers

Save thousands of dollars a year by using our solid-state photometric accuracy veri®cation calibration standard:
of our solid state ®lters are NIST traceable reference standards that never need recalibration due to material ag

Fire'y's HF neutral density solid-state ®lter series tests photometric accuracy in the VIS range (400-700nm).
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PRODUCT SPECS:

- Optical densities available: 0.04au, 0.2au, 0.3au, 0.5au, 0.7au, 1.0au, 1.5au, 2.0au, 2.5au, 3.0au, 4.0au

- Expanded uncertainties of each ®Ilter: HF-0.04 (+/- 0.0019au), HF-0.2 (+/- 0.0022au), HF-0.3 (+/- 0.0020au),
HF-0.5 (+/- 0.0022au), HF-0.7 (+/- 0.0023au), HF-1.0 (+/- 0.0023au), HF-1.5 (+/- 0.0054au), HF-2.0 (+/-
0.0055au), HF-2.5 (+/- 0.0090au), HF-3.0 (+/- 0.0181au), HF-4.0 (+/- 0.0110au)

- Wavelength range: 400-700nm. Standard validation points included on the certi®cate of calibration are 440,
HF Series: VIS Photometric Accuracy 546.1, 590, 635nm.
Calibration Standards
(400-700nm)
(Optical Densities: 0.04 - 4.0au)

- External dimensions: 12.5x12.5x45mm

BENEFITS OF USING THE HF SERIES PHOTOMETRIC ACCURACY FILTERS:
- Fire'y Unique Lifetime Warranty

- Highly accurate and consistent spectrophotometer calibration every time.

- Never has to be replaced.

. . - Never has to be recalibrated if used properly
Calibration

ThIsFoIenWies that Flrzﬂyscl's Pr:mium Neutral D?n»
sity Filters correspond or exceed requirements of . .
ISTa300 csabtinad b s Ratinal i o - Can be used in any spectrophotometer (with standard 12.5x12.5x45mm holder)

Standards & Technology (NIST)

- Scratch-resistant coating protects optical surfaces

- Surpasses NIST-930e requirements and tolerances.

- Full NIST traceability and compatibility.

INCLUDED WITH HF SERIES FILTERS:
- Instructional manual
- Certi®cate of calibration with NIST traceability

- Photometric data tables are available for quali®ed customers. Please contact us for more information.

Sample certi®cate of calibration
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Sample scan charts of HF-Series ®lter
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UV/VIS/NIR Calibration Standards
for Spectrophotometers
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Fire'y's FUV neutral density solid-state ®lter series tests photom
accuracy in the UV and VIS range from 200-700nm.

PRODUCT SPECS: < Calibration
. Optlcal densities: 0.04au, 0.2au, 0.3au, 0.5au, 0.7au, 1.0au, 1 This certifies that Fireflysci’s Premium Neutral Den-

ity Filters correspond or exceed requirements of
NIST SRM 2031B & NIST SRM 930e established by

2.0au, 2.5au, 3.0au, 4.0au the National Insttute of Standards & Technolagy
- Expanded uncertainties: FUV-0.04 (+/- 0.0019au), FUV-0.2 ( o

0.0022au), FUV-0.3 (+/- 0.0020au), FUV-0.5 (+/- 0.0022au), FU§ -
(+/- 0.0023au), FUV-1.0 (+/- 0.0042au), FUV-1.5 (+/- 0.0054au

FUV Series: UV/VIS Photometric 2.0 (+/- 0.0055au), FUV-2.5 (+/- 0.0090au), FUV-3.0 (+/- 0.018
Accuracy Calibration Standards FUV -4.0 (+/- 0.0110au).
(200-700nm) - Wavelength range: 200-700nm. Standard peaks included on oo
(Optical Densities: 0.04 - 4.0au) certi®cate of calibration are 250, 280, 340, 360, 400, 465, 500,
590 and 635nm. Fire ySci can provide alternate wavelengths in
200-700nm range upon request. Sample certi®cate of calibration

- External Dimensions: 12.5x12.5x45mm

BENEFITS:

- Save thousands of dollars on recalibration fees and replacement ®lters.

- Save time by having standards in your lab where they are needed.

- Save on having to handle fragile and toxic liquid calibration standards.

- Give yourself peace-of-mind knowing that all our standards are 100% NIST Traceable.

- High durability with scratch-resistant coating that protects optical surfaces.

- Can be used in any spectrophotometer in your lab (with standard 12.5 x 12.5 x 45mm holder).
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> f Potassium Dichromate liquid photometric standards for validating :
spectrophotometers. ‘
Certificate of
Potassium Dichromate dissolved in Perchloric Acid (0.001N) is a Calibration
and true method of verifying for absorbance accuracy (photometrig B R

« Quartz cuverte is a water blank. All solutions are

well as linearity in the UV range. Producing several characteristic |8k smn st Cabruion prosess e e vt
throughout the UV range, Potassium Dichromate enables checking
235nm, 257nm, 313nm, 350nm and 430nm. Fire ySci produces it:

Potassium .Dichromate QVA_/IS own blend in house, derived from the NIST SRM 935a guidelines
Photometric Accuracy Liquid permanently seals the contents in a ®re-fused quartz cuvette.
Standard- NIST 935
(235-430nm) CAPABILITIES:

- Verify for photometric accuracy and linearity in the UV range
following wavelengths

235nm  350nm Sample certi®cate of calibration
257nm 313nm

430nm (only available with the 600mg/L concentration)

INCLUDED WITH POTASSIUM DICHROMATE LIQUID CALIBRATION STANDARD:
- Instructions are included with every Potassium Dichromate liquid ®lter

- Certi®cate of calibration with NIST traceability

- MSDS data for Potassium Dichromate
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UV/VIS/NIR Calibration Standards
for Spectrophotometers

NIST-traceable FNIR series standards for verifying photometric ac]

in the wavelength range of 700-3000nm.
Certificate of

PRODUCT SPECS: Calibration
. Optlcal densities: 0.04au, 0.2au, 0.3au, 0.5au, 0.7au, 1.0au, 1 This certifies that Fireflysci’s Premium Neutral Den-

sity Filters correspond or exceed requirements of
2.0au, 2.5au, 3.0au, 4.0au. Kie o Standards & Technology (NI
- Expanded uncertainties: FNIR-0.04 (+/- 0.0019au), FNIR-0.2
0.0022au), FNIR-0.3 (+/- 0.0020au), FNIR-0.5 (+/- 0.0022au),

0.7 (+/- 0.0023au), FNIR-1.0 (+/- 0.0042au), FNIR-1.5 (+/- 0.00

FNIR Series: NIR Photometric FNIR-2.0 (+/- 0.0055au), FNIR-2.5 (+/- 0.0090au), FNIR-3.0 (+
Accuracy Calibration Standards 0.0181au), FNIR-4.0 (+/- 0.0110au).
(700-3000nm) - Wavelength range: 700-3000nm. Certi®ed wavelength points e . E"“"
(Optical Densities: 0.04 - 4.0au) 700, 1100, 1700, 2700 and 3000nm. Fire'y can provide alterna
points in the 200-700nm range upon request or full scan data for
informational purposes. Sample certi®cate of calibration

- External Dimensions: 12.5x12.5x45mm
- Fully NIST-traceable

FireySci is proud to announce the only calibration standard in exig
that can verify photometric accuracy over a wavelength range of

3000nm. Certificate of
Calibration
CAPAB I LITI ES: This certifies that Fireflysci's Premium Neutral Den-

sity Filters correspond or exceed requirements of

- Photometric accuracy in the UV, VIS and NIR range (200-300 ot S E estaaned by fae Netonel Inat
10 certi®ed wavelengths including: 250, 360, 465, 546.1, 635,
1700, 2210, 2500, 2850nm.

Superband Series: Full UV/VIS/NIR PRODUCT SPECS:
Photometric Accuracy - Optical densities: 0.04au, 0.2au, 0.3au, 0.5au, 0.7au, 1.0au, 1
Calibration Standards 2.0au, 2.5au, 3.0au, 4.0au
(200-3000nm) - Uncertainties: SPB-0.04 (+/- 0.0019au), SPB-0.2 (+/- 0.0022a
(Optical Densities: 0.04 - 4.0au) SPB-0.3 (+/- 0.0020au), SPB-0.5 (+/- 0.0022au), SPB-0.7 (+/-

0.0023au), SPB-1.0 (+/- 0.0042au), SPB-1.5 (+/- 0.0054au), SPB-Z.Qample certi®cate of calibration
(+/- 0.0055au), SPB-2.5 (+/- 0.0090au), SPB-3.0 (+/- 0.0181au),

SPB-4.0 (+/- 0.0234au).

- Wavelength range: 200-3000nm. Fire ySci can provide certi®ed

calibration points anywhere in this range. Customers are able to

choose points.

- External Dimensions: 12.5x12.5x45mm

- Fully NIST-traceable
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UV/VIS/NIR Calibration Standards
for Spectrophotometers

NIST Traceable reference standards for verifying the wavelength accuracy of a UV/VIS spectrophotometer.
All standards are stringently prepared according to NIST guidelines.

The Fire'y Holmium ®lter is used to calibrate wavelength accuracy in the

(3 240-650 nm range.
\
CAPABILITIES:
The Fire'y Holmium wavelength ®lter has the following peaks:
-240.8 -451.2
-277.8 -485.2
-287.1 -536.5
-361.1 -640.5
Liquid Holmium Perchlorate -416.4
Wavelength Standard- NIST 2034 Please note that this is a liquid calibration ®Iter and does not come with
(240-640nm) the same Lifetime Warranty as Fire'y's Solid State Standards. The Fire'y
liquid holmium ®lter must be recalibrated every year according to NIST
guidelines.
= Sample certi®cate of calibration
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violet (UV) and visible (VIS) range. Fire ySci offers the only holm
reference standard in the world that has the highly demanded wa

peak of 241.5nm for veri®cations relating to DNA measurements & Calibration
other appIiCatiOnS. This cestificate confirms that Holmium-Oxide WAV-1

UV-VIS Calibration Standard manufactured by Fireflysci
Tnc. was developed for ultra-violet (UV) and visible light

(VIS) bandwidths and its wavelength peaks are within the
ranges of NIST benchmark values and are identified in the

CAPABILITIES OF WAV-1 UV/VIS: g -
We provide the following NIST-traceable peak values for the — § 1
wavelength accuracy calibration of spectrophotometers:

WAV-1 UV/VIS Advanced Holmium .241.5 nm .418.5 nm
Oxide Wavelength Accuracy Standard .279.3nm . 453.4 nm
(240-640nm) -287.6 nm - 459.9 nm
-333.8 nm -536.4 nm
-360.8 nm -637.5 nm

- 385.8 nm

Sample certi®cate of calibration
Sample absorbance and transmission scans of the WAV-1 UV/VIS:

WAV-1 UV/VIS Glass Holmiun Oxide Filter 1 WAV-1 UVIVIS Glass Holmiun Oside Fiter
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6-2 Wavelength Calibration

Sample certi®cate of calibration

Sample scans of the WAV-7 UV/VIS

Sample certi®cate of calibration

Sample scans of the WAV-8




Stray Light Calibration

Sample certi®cate of calibration

Sample certi®cate of calibration




6-3 Stray Light Calibration

Spectral Bandwidth Calibration

Sample certi®cate of calibration




Calibration Kits




6-4 Calibration Kits




Calibration Kits




6-4 Calibration Kits




Liquid kit for ensuring that your UV/VIS spectrophotometer is in full compliance with US Pharmacopeoia standar

INCLUDED:

- Potassium Dichromate (20mg/L)

- Potassium Dichromate (60mg/L)

- Potassium Dichromate (100mg/L)

- Potassium Dichromate Blank

- Holmium Oxide in Perchloric Acid

- Potassium lodide with Pure Water Blank

CAPABILITIES:

- Check for stray light at wavelength cut-off of 260nm

- Check for photometric accuracy at 235nm, 257nm, 313nm
and 350nm

- Check for wavelength accuracy at 241.15nm, 287.15nm,
361.5nm and 536.3nm




6-5 Fluorescence Reference Standards




6-5 Fluorescence Reference Standards




