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Foreword 

This CEN Workshop Agreement (CWA 18134:2024) has been developed in accordance with the CEN-
CENELEC Guide 29 “CEN/CENELEC Workshop Agreements – A rapid prototyping to standardization” and 
with the relevant provisions of CEN/CENELEC Internal Regulations - Part 2. It was approved by a 
Workshop of representatives of interested parties on 2024-07-11, the constitution of which was 
supported by CEN following the public call for participation made on 2023-12-20. However, this CEN 
Workshop Agreement does not necessarily include all relevant stakeholders. 

The final text of this CEN Workshop Agreement was provided to CEN for publication on 2024-07-17. 

Results incorporated in this CWA received funding from the European Union’s Horizon 2020 research 
and innovation programme under grant agreement No 952921. 

The following organizations and individuals developed and approved this CEN Workshop Agreement: 

— Consejo Superior de Investigaciones Científicas (CSIC) Raquel Portela 

Miguel Bañares 

José Francisco Fernández 

María Fernández – CWA leader 

Alberto Moure 

Nicolás Coca 

— Elodiz ltd Enrique Lozano – WS Chair 

James Thomson 

Muhammad Faizan 

— Encapsulae Julián Reinosa 

— Fraunhofer LBF Dirk Lellinger 

— Goyalab Thomas Kuntzel 

Ludovic Guilbert 

— Horiba France SAS Hajar Elazri 

Philippe de Bettignies 

— Ideaconsult ltd Nina Jeliazkova 

Iliev Luchesar 

Slava Tsoneva 

Nikolay Kochev 

Evgeni Marinov 
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— Iran Nano Innovation Council (INIC) Hassan Pouy Pouy 

— Laboratoire de Chimie Théorique, Sorbonne Université Mónica Calatayud 

— Lightnovo ApS Yaroslav Aulin, PhD; 

Yurii Pilhun 

Oleksii Ilchenko 

— CEN/TC 352 Nanotechnologies Emeric Frejafon 

— National Institute of Advanced Industrial Science and 
Techonology of Japan (Osaka) 

James Taylor 

— National Institute of Standards and Technology (NIST) Angela Hight Walker 

— National Metrology Institute of Japan (NMIJ/AIST) Nobuyasu Itoh 

— National Physical Laboratory of UK Dimitrios Tsikritsis 

Natalie Belsey 

Charles Clifford 

— National Technical University of Athens Charitidis Costas 

Afroditi Ntziouni 

— Osaka University Katsumasa Fujita 

Yasuaki Kumamoto 

Kazuli Bando 

— Real Casa de la Moneda (FNMT) Vicente García 

Esther Gómez 

José Lorenzo 

Andrés Ruiz 

— Spanish Association for Standardization (UNE) Iván Moya – WS Secretary 

— Temas Solutions GmbH (TEMASOL) Devendra Joshi 

Blanca Suárez 

— Topsøe A/S Søren Birk Rasmussen 

— Unichim Massimiliano Rocchia 

— Wasatch Photonics Dieter Bingemann 
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Attention is drawn to the possibility that some elements of this document may be subject to patent rights. 
CEN-CENELEC policy on patent rights is described in CEN-CENELEC Guide 8 “Guidelines for 
Implementation of the Common IPR Policy on Patent”. CEN shall not be held responsible for identifying 
any or all such patent rights. 

Although the Workshop parties have made every effort to ensure the reliability and accuracy of technical 
and non-technical descriptions, the Workshop is not able to guarantee, explicitly or implicitly, the 
correctness of this document. Anyone who applies this CEN Workshop Agreement shall be aware that 
neither the Workshop, nor CEN, can be held liable for damages or losses of any kind whatsoever. The use 
of this CEN Workshop Agreement does not relieve users of their responsibility for their own actions, and 
they apply this document at their own risk. The CEN Workshop Agreement should not be construed as 
legal advice authoritatively endorsed by CEN/CENELEC. 
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Introduction 

Raman spectroscopy is increasingly popular in different industries to characterize advanced materials at 
different stages, since it is a relatively easy technique to implement that offers a rapid characterization of 
the specific chemical fingerprint of each material. The growth in the use of this technique has led to the 
development in recent decades of new and different Raman instruments, ranging from portable to high 
resolution equipment [1][2]. As a consequence, there is a great interest in the standardization and 
harmonization of Raman to increase interoperability in terms of comparability, reproducibility and 
reliability of the data obtained in different fields. 

The first step to make data comparable is to have calibration protocols that allow obtaining valid and 
corrected Raman spectra in each Raman instrument. Nowadays, there are different studies and standards 
that indicate how to perform these calibrations, both in the x-axis of the Raman shift and in the y-axis of 
the relative intensity [3]. However, despite having the Raman instruments calibrated in the same way, 
equal Raman spectra that can be compared are not obtained, since these corrections do not allow 
obtaining the same Raman intensity counts and, therefore, do not fully harmonize the Raman spectra. 

Despite the great interest in being able to compare Raman spectra in terms of Raman intensity, there are 
currently no harmonization standards or studies with protocols to obtain equal Raman spectra. The main 
reason is that Raman intensity depends on a large number of factors and parameters of the Raman 
instrument, such as the optical components (i.e. objectives, gratings, mirrors…), the laser wavelength, or 
the quantum efficiency of the detector [4][5]. In addition to all these instrumental factors, the Raman 
intensity also depends on the Raman cross-section of the measured material. Calculating the contribution 
of all these factors to the total Raman intensity is not feasible due to the great difficulty in controlling each 
element that influences the Raman signal. For this reason, a new protocol has been developed that allows 
two different Raman instruments (previously calibrated) to be twinned, and from there to harmonize 
their Raman spectra in terms of Raman intensity. The protocol uses a reference sample that allows 
extracting quantitative information from Raman spectra. 

The concept of Raman twinning in the protocol involves the calculation of an experimental constant that 
includes in a single value all the differences between all the experimental variables of two Raman 
instruments. To do this, it is necessary to have a homogeneous reference sample that always has a fixed 
Raman cross-section and to obtain the linearity of the Raman intensity with the laser power of each 
instrument. 

This Raman twinning protocol will allow progress in the use of this technique since the same Raman 
spectra can be obtained despite having measured in different instruments, achieving solutions in the 
interoperability and harmonization of the data between different Raman instruments, applications and 
industries. 
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1 Scope 

This CEN Workshop Agreement (CWA) provides a procedure for twinning Raman instruments using a 
test sample to harmonize their Raman spectra in terms of intensity. 

This twinning protocol allows to correlate different Raman instruments to obtain equal Raman spectra 
in terms of Raman intensity, improving comparability, reproducibility and reliability. It is intended to be 
applied by end-users of Raman spectroscopy instruments, Raman manufacturers or users of Raman data. 

The twinning protocol is applicable to any kind of Raman instrument (non-confocal and confocal) within 
the boundaries described in Section 6.1. The protocol has been developed using Raman instruments using 
532 nm and 785 laser sources. Prior to use, this protocol requires that the Raman instrument or the 
acquired test sample data has already undergone a full calibration on x and y-axis. This twinning protocol 
has been tested after applying the calibration protocol described in CWA 18133:2024. The protocol may 
have applications beyond the stated limits, such as other previous calibration protocols or systems using 
different excitation sources, but its effectiveness is not confirmed. 

2 Normative references 

The following documents are referred to in the text in such a way that some or all of their content 
constitutes requirements of this document. For dated references, only the edition cited applies. For 
undated references, the latest edition of the referenced document (including any amendments) applies. 

CWA 18133:2024, Raman instruments calibration and verification protocols 

3 Terminology 

Where used, this document follows the definitions outlines in ISO 18115 series. For the purpose of this 
document, the following terms, definitions, symbols and abbreviations apply. 

3.1 Terms and definitions 

3.1.1 
calibrated instrument 
Raman instrument that has followed a previous calibration protocol that allows obtaining Raman spectra 
corrected in both Raman shift and relative intensity 

3.1.2 
test material 
material that exhibits homogeneity and stability concerning specific properties and has been validated 
as suitable for its intended application within a measurement procedure 

3.1.3 
reference Raman instrument 
Raman instrument that serves as a reference to twin the second Raman instrument (instrument to be 
twinned) 

3.1.4 
instrument to be twinned 
Raman instrument that wants to be paired with the reference Raman instrument to harmonise Raman 
spectra in intensity 
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