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PATRIMONIO AUTONOMO CENIT CONVENIOS
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Ref.: TEK-C- 134 -23
Fecha: 28 de agosto de 2023

Referencia: MECANISMO DE ELECCION COMPETITIVO CERRADO No. 002 -2023

De acuerdo con el informe de evaluacidon nos permitimos enviar los siguientes documentos:

1. Solicitud de la entidad

Anexar documento de casa fabricante, en donde se especifique, que la licencia del software
debe ser de Ultima versidon y venir a nombre de la Policia Nacional, ademas de ser a

perpetuidad.
Respuesta Innovatek

Adjunto encontraran la confirmacion del fabricante sobre el cumplimiento de los requisitos
establecidos para el software. Es de anotar que en los pliegos no era especifico la
comunicacion del fabricante.

Como proveedores del equipo se asegura el cumplimiento del requisito de entregar el
software con Ultima version a nombre de policia nacional

2. Solicitud de la entidad

No se evidencia que el detector del FTIR con sulfato de trigliceno, se encuentre dopado con
L-alanina deuterada DLATGS.

Respuesta Innovatek

Confirmamos que la tecnologia del detector es dLaTGS, como se evidencia en el documento
adjunto especificando que los detectores de Thermo Scientific cumplen con esta tecnologia
desde 2007.

3. Solicitud de la entidad

No se evidencia carta del fabricante, en donde se relacione aprobaciones regulatorias de la
Comision Europea (CE) o intertek listed (ETL) o TUV Rheinland.
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Se anexa certificado de fabrica, declaracion de conformidad, en el cual se puede verificar
el cumplimiento de las aprobaciones solicitadas
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ThermoFisher
SCIENTIFIC

THERMO FISHER SCIENTIFIC
END-USER SOFTWARE LICENSE AGREEMENT

Please read this document carefully. This End-User Software License Agreement (the “Agreement”) is a
legal contract between you (hereafter in this Agreement “you” or "Licensee") and Thermo Electron
Scientific Instruments LLC (“Thermo Fisher Scientific”). By installing, breaking any seals of, and/or using
the Thermo Fisher Scientific molecular spectroscopy and microanalysis instrumentation software and the
published user documentation accompanying the software (the "Software"), you agree to be bound by the
terms and conditions of this Agreement, including without limitation the license restrictions, warranty
disclaimers and limitations of liability. Subject to payment of applicable license fees, Licensee shall own
the media on which Thermo Fisher Scientific originally provides the Software to Licensee hereunder (if
media is provided), or on which Licensee subsequently records Software, but Thermo Fisher Scientific
shall retain ownership of all copies of Software or portions thereof embodied in such media.

1. TERMS AND CONDITIONS OF SOFTWARE LICENSE.

1A. GRANT OF LICENSE; USE RESTRICTIONS. In consideration for the payment by Licensee of a
license fee (which in some circumstances may be a part of the price Licensee paid for the Thermo
Fisher Scientific instrument purchased by Licensee) or a services fee as specified in Thermo Fisher
Scientific’'s quotation (“Quotation”), Thermo Fisher Scientific grants to Licensee a revocable,
nontransferable (except as provided below) and nonexclusive right to use the Software for the number
of users and in the manner permitted by the type of license for which the corresponding fee has been
paid by Licensee as described in Section 1B. below and as specified in the Quotation, solely for
Licensee's internal business purposes (the “License”). The term of the License is specified in the
Quotation. Under no circumstances may the Software be used in any other manner or for any other
purpose. Licensee agrees that it shall not sell, lease, sublicense, distribute, modify, reverse compile,
decrypt, extract, disassemble, or otherwise reverse engineer any portion of the Software. Prior to
disposing of any media or instrument containing Software, Licensee will ensure that any Software
contained by such media or stored in such instrument has been completely erased or otherwise
destroyed.

1B. TYPES OF LICENSES AND APPLICABLE RESTRICTIONS.
Licensee shall comply with the applicable License terms below based on the type of License
purchased by Licensee.

i) Single User Online License — Single user license for two computers in connection with use of
the applicable instrument. The Software may reside only on two specific workstation
computers ("Designated Machines") residing at the instrument location, one connected to the
instrument and one on a desktop. For this type of License, no other copies are allowed for
additional workstations owned or operated by the single user or Licensee. One copy may be
retained for archival purposes.

i) Single User Offline License — Single user license for "offline" data processing (i.e., the
computer is not connected to an instrument). The Software may reside on a single Designated
Machine only being used for offline data processing. Under this License no other copies are
allowed for additional workstations owned or operated by the single user or Licensee. One
license, one computer rules apply. One copy may be retained for archival purposes. If a Single
User Online License has been obtained, an additional Single User Offline License must be
obtained for offline use on a designated separate computer.

iii) Multi User License - Multi User Software. The Multi User License permits the use of one copy
of the Software program or data files on a single network server (“Designated Primary
Machine”) and a pre-specified limited number of program files on individual client workstations,
including laptop computers (“Designated Secondary Machine(s)”), in accordance with the
specific licensing terms of this Agreement. These Designated Secondary Machines are
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connected to the Designated Primary Machine by cable, fiber optic connection, wire, wireless,
or other means and are installed with the Software. A network does not consist of computers
connected to the Internet or World Wide Web but a single area network entity within a site or
physical location. The Software is "in use" on a computer when it is loaded into the temporary
memory (i.e. RAM) or installed into the permanent memory (e.g., DVD, hard disk, or other data
storage device) of that computer. Both the program and data files must reside on the physical
Local Area Network (LAN).

iv) Cloud License. The Software is hosted by Thermo Fisher Scientific and Licensee has access
to the Software via an internet connection. Licensee’s use of the Software under this License is
subject to the restrictions contained on the Quotation.

2. COPY RESTRICTIONS. Licensee may make one copy of the Software for backup or archival
purposes to support the right to use the License; provided, however, that in no event may any copies of
Software be stored on more than one workstation, computer or server at the same time. Licensee
agrees that all copies of the Software shall be owned by Thermo Fisher Scientific or its suppliers and
licensors, shall be considered Software subject to the terms of this Agreement and shall include the
same proprietary and copyright notices and legends as supplied by Thermo Fisher Scientific and its
suppliers and licensors.

3. OWNERSHIP OF SOFTWARE; CONFIDENTIALITY. Licensee agrees that no title to the Software,
or the intellectual property in any of the Software, or in any Software copy, is transferred to Licensee,
and that all rights in the Software and enhancements, derivatives, modifications, and improvements
thereto, are owned and reserved by Thermo Fisher Scientific and its suppliers. All rights not expressly
granted to Licensee under this Agreement are reserved by Thermo Fisher Scientific. This License is
not a sale of the original Software or any copy thereof. Licensee shall not alter or remove any
copyright, trademark or other protective or proprietary notices from the Software or media in which it is
contained.

The Software, in object and source code form, the user documentation, and any related technology,
idea, algorithm, intellectual property or information contained therein, including without limitation any
trade secrets related to any of the foregoing, as well as any copies and derivative works, are the
confidential and proprietary information (“Confidential Information”) of Thermo Fisher Scientific and its
suppliers. Licensee shall protect the Confidential Information from unauthorized dissemination, using
the same degree of care that the Licensee ordinarily uses with respect to its own proprietary
information, but in no event with less than reasonable care. Licensee shall maintain the confidentiality
of the Software indefinitely. Licensee shall not use the Confidential Information for any purpose not
expressly permitted by this Agreement, and shall limit the disclosure of and access to the Confidential
Information to the employees or agents of Licensee who have a need to know for purposes of this
Agreement, and who are, with respect to the Confidential Information, bound in writing by
confidentiality terms no less restrictive than those contained herein.

4., TRANSFER RESTRICTIONS. If Licensee transfers ownership, or otherwise disposes, of a
Designated Machine, provided that the transferee agrees to accept and comply with the terms and
conditions of this Agreement, Licensee may transfer the Software and all licenses and rights in
Software granted under this Agreement to such transferee (provided that all Software copies are also
transferred). Except as provided above, or with Thermo Fisher Scientific's prior written consent, neither
this Agreement nor any rights or obligations under this Agreement, in whole or in part, shall be
sublicensed, assigned or otherwise transferred and any attempt to sublicense, assign or transfer this
Agreement or any rights or obligation under this Agreement shall be null and void (except as
aforesaid).

5. EXPORT RESTRICTIONS. Licensee acknowledges that the Software may be subject to export
controls of the U.S. government. The export controls may include, but are not limited to, those of the
Export Administration Regulations of the U.S. Department of Commerce (the “EAR”), which may
restrict or require licenses for the export of Software from the United States and their re-export from
other countries. Licensee shall comply with the EAR and all other applicable laws, regulations, laws,
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treaties, and agreements relating to the export, re-export, and import of the Software. Licensee shall
not, without first obtaining the required license to do so from the appropriate U.S. government agency:
(i) export or re-export any Software, or (ii) export, re-export, distribute or supply any Software to any
restricted or embargoed country, person or entity. Licensee shall cooperate fully with Thermo Fisher
Scientific in any official or unofficial audit or inspection related to applicable export or import control
laws or regulations, and shall indemnify and hold Thermo Fisher Scientific harmless from, or in
connection with, any violation of this Section by Licensee or its employees, consultants, agents, or
customers.

6. TERMINATION. If Licensee breaches this Agreement, Thermo Fisher Scientific may, in addition to
any other available remedies, terminate this Agreement and all licenses and rights granted to Licensee
under this Agreement. Upon the termination of this Agreement, Licensee shall, within thirty (30) days
after termination, delete or destroy the Software, all removable media and documentation containing
the Software.

7. GOVERNING LAW; DISPUTES. This Agreement and any dispute arising hereunder shall be
governed by and interpreted in accordance with the laws of the State of Wisconsin, excluding its choice
of laws rules. The parties hereby agree that any dispute regarding the interpretation or validity of, or
otherwise arising out of, this Agreement, or relating to the products licensed hereunder shall be subject
to the exclusive jurisdiction of the Wisconsin state courts of Dane County, Wisconsin (or, if there is
federal jurisdiction, the United States District Court for the State of Wisconsin), and the parties agree to
submit to the personal and exclusive jurisdiction and venue of these courts. If Licensee is a state or
state instrumentality, Licensee hereby expressly waives the benefits of the Eleventh Amendment to the
Constitution of the United States, including without limitation its application to any claim or counterclaim
brought under United States Copyright or Patent Laws.

8. INTEGRATION. This Agreement is the entire agreement between Licensee and Thermo Fisher
Scientific relating to Software and: (i) supersedes all prior or contemporaneous oral or written
communications, proposals and representations with respect to its subject matter; and (ii) prevails over
any conflicting or additional terms of any quote, order, acknowledgment, or similar communication
between parties during the term of this Agreement. No modification to the Agreement will be binding,
unless in writing and signed by a duly authorized representative of each party.

9. FOR RESEARCH USE ONLY. NOT FOR USE IN DIAGNOSTIC PROCEDURES. You
acknowledge that the Software has not been cleared, approved, registered or otherwise qualified
(collectively, “Approval”) by Thermo Fisher Scientific with any regulatory agency for use in diagnostic or
therapeutic procedures, or for any other use requiring compliance with any federal or state law
regulating diagnostic or therapeutic products, blood products, medical devices or any similar product
(hereafter collectively referred to as "federal or state drug laws"). The Software may not be used for
any purpose that would require any such Approval unless proper Approval is obtained. You agree that
if you elect to use the Software for a purpose that would subject you or the Software to the jurisdiction
of any federal or state drug laws, you will be solely responsible for obtaining any required Approvals
and otherwise ensuring that your use of the Software complies with such laws.

10. LIMITED WARRANTY AND DISCLAIMER OF WARRANTY.

Thermo Fisher Scientific warrants that the Software will substantially conform to the specifications
which are contained in the user documentation that accompanies the Software. Thermo Fisher
Scientific's warranty and obligation shall extend for a period of ninety (90) days from the date of the
original delivery of Software to Licensee by Thermo Fisher Scientific (“Warranty Period”), and is solely
for the benefit of Licensee, who has no authority to assign or pass through this warranty to any other
person or entity. In the event Licensee notifies Thermo Fisher Scientific in writing of non-conforming
Software during the Warranty Period, Thermo Fisher Scientific's entire liability and Licensee's exclusive
remedy shall be for Thermo Fisher Scientific to replace the non- conforming Software pursuant to
Thermo Fisher Scientific’s then current terms for return and replacement of non-conforming Software.

Except as provided in this Section, the Software is provided to Licensee on an "AS IS" basis, and
Thermo Fisher Scientific makes no other warranty of any kind, express or implied, with regard to the
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Software. Thermo Fisher Scientific does not warrant or represent that the Software will operate
uninterrupted or error free or that all defects in the Software are correctable or will be corrected. This
warranty shall not apply if Software is used other than in accordance with Thermo Fisher Scientific's
written instructions as contained in the user documentation, or if any of Licensee's hardware
equipment associated with the use of Software malfunctions, or if the Software non-conformity is
caused by an act or omission of Licensee of a third party or an event outside of Thermo Fisher
Scientific’s control. Software is not designed or licensed for use in on- line control equipment in
hazardous environments such as operation of nuclear facilities, aircraft navigation or control, or direct
life support machines.

THE OBLIGATIONS CREATED BY THIS SECTION TO REPLACE NON-CONFORMING SOFTWARE
SHALL BE THE SOLE REMEDY OF LICENSEE IN THE EVENT OF NON- CONFORMING
SOFTWARE. THE FOREGOING WARRANTIES ARE IN LIEU OF, AND THERMO FISHER
SCIENTIFIC DISCLAIMS, ALL OTHER WARRANTIES, EXPRESS OR IMPLIED, INCLUDING,
WITHOUT LIMITATION, ANY WARRANTY OF NONINFRINGEMENT, MERCHANTABILITY OR
FITNESS FOR A PARTICULAR PURPOSE. THERMO FISHER SCIENTIFIC EXPRESSLY
DISCLAIMS ANY WARRANTY WHATSOEVER WITH RESPECT TO ANY THIRD PARTY
PRODUCTS WHETHER PROVIDED TO LICENSEE DIRECTLY BY A THIRD PARTY VENDOR OR
SUBLICENSED OR RESOLD TO LICENSEE BY THERMO FISHER SCIENTIFIC; PROVIDED,
HOWEVER, THAT THERMO FISHER SCIENTIFIC WILL ASSIGN SUCH WARANTIES TO
LICENSEE WHERE POSSIBLE.

11. LIMITATION OF LIABILITY; INDEMNIFICATION. IN NO EVENT SHALL THERMO FISHER
SCIENTIFIC OR ITS LICENSORS BE LIABLE TO LICENSEE OR ANY OTHER PARTY FOR ANY
SPECIAL, DIRECT, CONSEQUENTIAL, INCIDENTAL, EXEMPLARY OR INDIRECT DAMAGES OF
ANY KIND (INCLUDING WITHOUT LIMITATION LOSS OF PROFITS, INFORMATION OR DATA
AND PERSONAL INJURY) ARISING OUT OF OR RELATED TO THIS AGREEMENT, WHETHER OR
NOT THERMO FISHER SCIENTIFIC HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH LOSS,
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY. THESE LIMITATIONS SHALL APPLY
NOTWITHSTANDING THE FAILURE OF THE ESSENTIAL PURPOSE OF ANY LIMITED REMEDY.

In no event will Thermo Fisher Scientific be liable for any claim against Licensee by a third party for
any reason, and Licensee hereby agrees to defend, indemnify and hold Thermo Fisher Scientific
harmless for any claims, cost, damage, expense or liability arising out of or in connection with the
installation, use and performance of the Software, whether alone or in combination with any other
product or service.

12. U.S. GOVERNMENT RESTRICTED RIGHTS LEGEND. The Software provided under this
Agreement are commercial computer software programs developed exclusively at private expense.
Use, duplication or disclosure of the Software by the Government is subject to restrictions as set forth
in FAR 52.227-19(c) or subparagraph (c)(1)(ii) of the Rights in Technical Data and Computer Software
clause at DFARS 52.227-7013 and/or in similar or successor clauses in the FAR, or the DOD or
NASA FAR supplement. Unpublished-rights reserved under the Copyright Laws of the United States.
Contractor/manufacturer is Thermo Fisher Scientific Inc., 5225 Verona Road, Madison, WI.
53711-4495.

13. INJUNCTIVE RELIEF. Licensee recognizes and acknowledges that Licensee’s breach or violation
of any term of this Agreement, including without limitation the use or disclosure of the Confidential
Information by the Licensee in a manner inconsistent with the provisions of this Agreement, may cause
Thermo Fisher Scientific irreparable damage for which remedies other than injunctive relief may be
inadequate, and Licensee agrees that in any request by Thermo Fisher Scientific to a court of
competent jurisdiction for injunctive or other equitable relief seeking to restrain such use or disclosure,
Licensee will not maintain that such remedy is not appropriate under the circumstances. Licensee
further agrees that in the event such equitable relief is granted in the United States, Licensee will not
object to courts in other jurisdictions granting provisional remedies enforcing such United States
judgments.
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14. PARTIAL INVALIDITY; WAIVER. If any provision of this Agreement or the application thereof to
any party or circumstances shall be declared void, illegal or unenforceable, the remainder of this
Agreement shall be valid and enforceable to the extent permitted by applicable law. In such event the
parties shall use their best efforts to replace the invalid or unenforceable provision by a provision that,
to the extent permitted by applicable law, achieves the purposes intended under the invalid or
unenforceable provision. No failure of either party to exercise any power or right given either party
hereunder or to insist upon strict compliance by either party with its obligations hereunder, and no
custom or practice of the parties at variance with the terms hereof shall constitute a waiver of either
party's right to demand exact compliance with the terms hereof.

15. AUDIT. Thermo Fisher Scientific reserves the right to audit Licensee’s use of the Software at the
expense of Thermo Fisher Scientific, and Licensee shall allow Thermo Fisher Scientific upon
reasonable notice access to Licensee’s premises for such purpose. In the event it is determined
pursuant to the audit that Licensee’s use of the Software is outside the scope of the terms and
conditions set forth in this Agreement or Licensee has breached the Agreement, in addition to any
other rights or remedies available to Thermo Fisher Scientific hereunder or otherwise, Licensee shall
reimburse Thermo Fisher Scientific all the costs of such audit plus any fees owed as a result of the
excess use or breach of this Agreement.

16. NOTICES. Any notices to Thermo Fisher Scientific under or in relation to this Agreement shall be

sent in writing to: General Manager, Thermo Electron Scientific Instruments LLC, 5225 Verona Road,
Madison, Wisconsin 53711-4495.
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Detectors for Fourier Transform Spectroscopy

Thermo Scientific FT-IR spectrometers can be configured
to meet your need to produce the highest performance
spectral data for a wide variety of applications. Optimization
for each application requires the selection of specific system
components — source, optics, electronics, interferometer,
beamsplitter, and detector — to produce the best quality
spectrum. Of these components, the detector is key, as it
can be matched uniquely to specific applications. The
choice of the ideal detector for spectral measurement is
dependent upon many factors, including:

e Sensitivity

e Spectral range of the measurement

e Sampling beam geometry

e Temporal resolution of the data collection

e Spectral resolution

e Response time

This note will describe the unique features of detectors
for vibrational spectroscopy, focusing primarily on Fourier
transform infrared (FT-IR). It will help guide the choice
for the ideal detector for specific applications.

High throughput (greater than 20% of IR beam reaching
the IR detector) and static experiments are generally run
utilizing a thermal detector, such as deuterated, L-alanine
doped triglycine sulfate (DLaTGS), because it gives full,
specific detectivity (D*) in high-flux environments. From
an applications perspective, the DLaTGS detector provides
linear response over a wide range of FT-IR throughput,
which is beneficial in qualitative and quantitative FT-IR
sampling. Thermal detectors are generally less effective
for kinetic measurements because their signal is inversely
proportional to data collection speed. Low-throughput
experiments (less than 20% of IR beam reaching the
detector) benefit from the use of a quantum detector, such
as the mercuric cadmium telluride (MCT) detector.

High MCT sensitivity yields good IR signal in a low-flux
measurement. Furthermore, the MCT detector exhibits a
relatively constant signal versus data-collection speed and
is, therefore, ideal for kinetic measurements. A limitation
of MCT detectors is that they lose responsivity and D*at
high throughput. From the applications perspective, this
means that in high-throughput applications, we must limit

the beam energy reaching the MCT detector to prevent
saturation, where the detector responds with a non-linear
signal. Limiting the beam energy can be done by using
neutral density filters, or optical screens.

Vibrational spectroscopy detector specifications are listed
in Table 1. DLaTGS is a high-performance element which
provides higher sensitivity than older technology based on
deuterated triglycine sulfate (DTGS) detector elements.

Element size is reported in terms of diameter (mm)
for circular detector elements, or area (mm?), with x, y
dimensions for quadrangular shaped elements. Ideally,
systems are designed to match the beam diameter and
detector element size — not over-filling or under-filling the
detector element. A significantly over-filled detector element
will not measure the full system flux and, consequentially,
the signal-to-noise ratio will be diminished. This must be
balanced with the fact that detector noise increases with
increased detector area. To prevent saturation in high-D*
detectors, reducing the beam intensity by reducing the
beam diameter is not effective. Any area of the detector
that is saturated will demonstrate saturation in the
resulting spectrum. Figure 1 shows examples of an
MCT-A, DLaTGS (with Validation Wheel option) and
InGaAs detectors.

Figure 1: Vibrational spectroscopy detectors use a pre-aligned, pinned-in-
place design and may be repositioned to other system locations with
automatic recognition



Typical

Detector Element Spectral Typical D* Minimum Operating Preamplifier
Element/Window Size Range cm Hz"2 W+ Responsivity Temperature Bandwidth

Mid-infrared

DLaTGS/KBr 1.3 mm 12500-350 cm! 2.7E8 50 V/W Room temp. 75 kHz

DLaTGS/KBr 1.3 mm 12500-350 cm-! 2.7E8 50 V/W TE cooled 75 kHz

DLaTGS/Csl 1.3 mm 6400-200 cm™! 2.4 E8 50 V/W Room temp. 75 kHz

LiTa04/KBr 1.5 mm 10000-400 cm! 1.0E8 20 V/W Room temp. 75 kHz

MCT-A*/CdTe 1.0 x 1.0 mm? 11700-800 cm! 6.4 E10 1,200 V/W Liquid N, 175 kHz

MCT-A/CdTe 1.0 x 1.0 mm? 11700-600 cm! 4.7 E10 750 V/W Liquid N, 175 kHz

MCT-B/KRS-5 1.0 x 1.0 mm? 11700-400 cm! 8.0 E9 50 V/W Liquid N, 175 kHz
Near-infrared

InGaAs/glass 1.0 mm 12000-3800 cm! 4.4 E10 1.3 A/W Room temp. 170 kHz

InGaAs/glass 1.0 mm 12000-3800 cm-! 3.0EN 1.4 A/W TE cooled 50 kHz

PbSe/sapphire 1.0 x 1.0 mm? 11000-2000 cm-! 25E9 6,000 V/W Room temp. 100 kHz

InSh/CdTe 2.0 x 2.0 mm? 10000-1850 cm! 2.2E1 2.2 A/W Liquid N, 250 kHz
Visible

Si/Quartz 2.5mm 27000-8600 cm™! 2.8E12 0.4 A/W Room temp. 170 kHz

DLaTGS/Quartz 1.3 mm 25000-2000 cm'! 2.7 E8 50 V/W Room temp. 170 kHz
Far-infrared

DLaTGS/Paly 1.5 x 1.5 mm? 700-50 cm! 48 E8 300 V/W Room temp. 15 kHz

Si/Teflon® 2.5x2.5 mm? 600-20 cm’! 1.6 E12 170,000 V/W Liquid He 1 Hz
IR Microscope

MCT-A*/CdTe 0.05 x 0.05 mm? 11700-700 cm! 6.4 E10 60,000 V/W Liquid N, 175 kHz

MCT-A*/CdTe 0.25 x 0.25 mm? 11700-750 cm! 6.4 E10 7,000V/W Liquid N, 175 kHz

MCT-A/CdTe 0.25 x 0.25 mm? 11700-600 cm! 4.7 E10 6,500 V/W Liquid N, 175 kHz

MCT-B/KRS-5 0.25 x 0.25 mm? 11700-450 cm! 8.0 E9 400 V/W Liquid N, 175 kHz

InGaAs/glass 0.30 mm 12000-3800 cm" 3.0E12 1.0 A/W TE cooled 50 kHz
FT-Raman

InGaAs/glass 1.0 mm 3600-100 R. shift 1.0 E12 .95 A/W Room temp. 1 kHz

Ge/glass 3.0mm 3600-100 R. shift 50E13 70 A/W Liquid N, 2 kHz
PAS

Photoacoustic 8 mm 4000-100 cm” 20E7 5V/W Room temp. 30 kHz
TRS

MCT-A/CdTe 1.0 x 1.0 mm? 11700-600 cm! 40E10 6.0 A/W Liquid N, 20 MHz

MCT-A/CdTe 0.5x 0.5 mm? 11700-600 cm! 34E10 48 A/W Liquid N, 50 MHz

Table 1: Vibrational spectroscopy detector specifications. These specifications are subject to change based upon technological advancement.
Please contact your local Thermo Scientific representative for more information.



The spectral ranges for different detectors listed in
Table 1 are reported as the endpoints where spectral
response begins and ends, and can be diminished based
upon specific experimental conditions. Reported values are
generated from the combination of detector element
responsivity and window material composition. Measured
response will be dependent upon the choice of beamsplitter
and source and the optics of any sampling accessory used.

Specific D* is a measure of the detector signal as a
function of energy flux and detector noise. At low-light
levels, the D* number may be directly compared from one
detector type to another. For example, the MCT-A* detector
with a D* of 6.4 x 10 is over 200 times more sensitive
than the DLaTGS detector with a D* of 2.7 x 108. It is
important to consider that detectors with high D* values
tend to demonstrate saturation effects in high-throughput
experiments. In this case, a neutral-density screen may be
used to reduce energy flux at the detector.

D* is proportional to the signal from the detector
relative to the energy flux reaching the detector. This means
that a higher D* detector can provide higher response in
a low energy flux environment. D* accounts for detector
noise, so selecting a high D* detector can provide a higher
signal and lower noise.

Figure 2 shows a graphical representation of D* and
the spectral range for the detectors. This figure can be
used to graphically compare detector D* and spectral
range for most of the detector products.

Another measure of detector performance is respon-
sivity (R,), which is a measure of the detector signal
per energy flux and detector area. A higher value of R,
indicates a higher detector response for a given energy flux
and is corrected for detector area. Note that R does not
consider detector noise. However, responsivity is a good
measure of detector response where signal is sufficient
such that noise is not observed.

Many FT-IR detectors operate at room temperature
while others require cooling with liquid nitrogen (77 K)
for example. Thermo Scientific electric cooling (TE or
Peltier cooling) provides enhanced, 100% line stability for
the DLaTGS detector, minimizing response changes due to
changes in room temperature. For indium gallium arsenide
(InGaAs) detectors, cooling can provide increased per-
formance at very low-light levels. TE cooling for DLaTGS
improves stability, but not D*; cooling quantum detectors
improves D*.

Our detectors cooled by liquid nitrogen utilize a
patented, stainless steel dewar, which provides a liquid
nitrogen hold time of 18 hours (U.S. Patent 4,740,702).
This extended hold time is useful for long experiments such
as microscope mapping and extended kinetic measurements.
This proprietary detector design also eliminates the
formation of ice on the MCT element, thereby preventing
spectral artifacts due to water absorption.

Generally, higher bandwidths are required for fast,
data-collection applications, such as rapid-scan analysis
and time-resolved spectroscopy (TRS).

We offer a wide variety of detectors to optimize each
FT-IR experiment and sampling condition. This document
provides a reference of general sensitivity, responsivity, and
spectral range information for most of the detectors. It
clearly demonstrates a wide variety of choices with which
you can configure an instrument to precisely meet your
needs. It is intended as a general reference for standard
versions of the detector products. If you have questions or
comments about a detector not shown here, or a special
requirement, please contact your local Thermo Scientific
representative.



Microns
0.4 1.0 2.5 25.0
uv|  visible | Near-IR | Mid-IR | Far-IR
E14_
| | ge (Rama" | |
] — N\
Si bolometer

Gahs
1 Isioon | — =@ |

\nGahs
1 | &ld

MCT-A"
E1 0]

pbhSe |

| | DLaTGS/KBr DLaTGS/PE
E8 i | DLaTGS/Quartz
LiTaOs
E°
KO !@ || T (;) Ié\ ! :p LO : | é\l Qlj ]
ST B, R 0. % % %o % So. %5 Zo. %0, o
% "%, <900 :6’00 % P D Y Y D P D » %

Figure 2: Graphical representation of detector D* versus spectral range for Nicolet FT-IR detectors. The vertical line at 15798 cm™' represents the
helium neon (HeNe) laser emission band which is utilized for internal registration of spectral data.
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China
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France
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Germany
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India
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Italy

+39 02 950 591
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Latin America
+1 608 276 5659

Middle East
+43 1 333 5034 127

Netherlands
+31 76 587 98 88

South Africa

+27 11 570 1840
Spain

+34 914 845 965
Sweden/Norway/
Finland

+46 8 556 468 00

Switzerland
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UK
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USA
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Declaration of Conformity

We,

Thermo Fisher Scientific

Molecular and Microanalysis Products
5225 Verona Rd.

Madison, WI 53711

Ph: +1 608 276 6100

declare under our sole responsibility that the product

Nicolet™ iS™20 FT-IR spectrometer

Nicolet™ iZ10 module

To which this declaration relates is in conformity with the following standard(s) or other normative document(s)

EN 61010-1:2010 (Safety requirements for electrical equipment for measurement, control, and laboratory use)

EN 60825-1:2014 (Safety of laser products)

EN 61326-1:2013 (Electrical equipment for measurement, control, and laboratory use. EMC requirements)

EN 50581:2012 (Assessment of electrical and electronic products with respect to the RoHS)

following the provisions of Directive(s) 2014/30/EU (Electromagnetic Compatibility), 2014/35/EU (Low Voltage), and
2011/65/EU (RoHS).

The Technical Construction file is maintained at:

Thermo Fisher Scientific

Molecular and Microanalysis Products
5225 Verona Rd.

Madison, W1 53711

Ph: +1 608 276 6100

The authorized representative located within the Community is:

Thermo Fisher Scientific
Dieselstr. 4

76227 Karlsruhe, Germany
Ph: +49 (0) 721 4094 389

Date of issue: 04 DEC 2018
(DD) (MMM)
Place of issue: Madison, \Wlscons1 US
Signed:
Carlo Nardini

ThermoFisher
SCIENTIFIC

Director of Operations

All trademarks are the property of Thermo Fisher Scientific Inc. and its subsidiaries 269-335400_A



