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INTRODUCTION

Radio-frequency (RF) antennas and components can be subject to Multipactor effect when used under vacuum conditions [START_REF] Vaughan | Multipactor[END_REF]. This phenomenon can lead to RF discharges producing undesirable effects inside microwave components. Telecommunication satellite [START_REF] Lara | Multipactor prediction for on-board spacecraft RF equipment with the MEST software tool[END_REF], fusion experimental reactors with Tokamak [START_REF] Goniche | Modelling of power limit in RF antenna waveguides operated in the lower hybrid range of frequency[END_REF] and particle accelerators [START_REF] Rumolo | Simulation of the electron-cloud build up and its consequences on heat load, beam stability, and diagnostics[END_REF], among other applications, are commonly affected. The microwave components even under vacuum conditions have free electrons in their environment. The electrons are accelerated by the RF electric field and can impact the components' walls. At this impact, the incident electron (IE) can penetrate the material and then transfer a part of its energy through inelastic interactions. The IE can excite inner material electron which could escape the material surface [START_REF] Rosler | Theory of Electron Emission from Solids by Proton and Electron Bombardment[END_REF]: in this case the electron emitted is called secondary electron (SE). The IE can also escape the surface material due to several inelastic and elastic interactions: in this case the electron emitted is called backscattered electrons (BSE). We commonly define three yields: the Total Electron Emission Yield (TEEY, σ) which is the number of the whole electrons emitted by the surface divided by the number of IE, the Secondary-Electron Yield (SEY, δ) which is the number of SE emitted divided by the number of IE and the BackScattered Electron Yield (BSEY, η) which is the number of BSE emitted divided by the number of IE. The TEEY is the total of the SEY and the BSEY. Thanks to these definitions, we can now express one main condition for the appearance of Multipactor discharge depends on the electron emission properties of the material. It is needed to get the TEEY higher than unity. It is also necessary to have a resonance between the RF signal and the electron motion. This last condition depends on the geometry of the studied components. In this paper, we use a small gap waveguide structure where the electrons flight time from their emission to the opposite wall has to be an odd number of half periods of the RF signal [START_REF] Puech | A Multipactor Threshold in Waveguides : Theory and Experiment[END_REF]. When the electron emission and this resonance are both satisfied, an electron cloud grow inside the waveguide. The electron density increase can leads to raise the system noise level and the return loss and arise locally the temperature [START_REF] Neuber | Window Breakdown Caused by High-Power Microwaves[END_REF]. The pressure rising, ionization process can also appear driving to corona discharge and electrical breakdowns. Multipactor effect brings many risks to space RF components which can be damaged. In the worst scenario, RF payloads for communication can become unusable. Oversized margins are then applied to avoid it. For fusion reactor application, microwave antenna waveguides as well as RF ceramic feedthroughs can be damaged by multipactor breakdowns. These last components are vacuum barriers and then are critical for the proper functioning and the safety of the fusion reactor. Any damage on RF feedthroughs would lead on air leak and will stop the reactor. Accurate predictions of multipactor thresholds would improve future designs. Multipactor threshold can be predicted by simulation codes or can be measured by experimental methods. Microwave components are commonly tested and validated with both techniques. Experimentally we can use the third harmonic detection method or the phase nulling [START_REF] Udiljak | New method for detection of multipaction[END_REF]. In addition, multipactor simulations codes are used to calculate the threshold that would trigger the electron density growth [START_REF] Romanov | Update on multipactoring in coaxial waveguides using {CST} Particle Studio[END_REF], [START_REF] Semenov | Multipactor in rectangular waveguides[END_REF]. A benchmark of different multipactor simulations codes has been made by a multi-laboratory project, showing similar results for multipactor threshold predictions [START_REF] Puech | Synthesis of the results of the EVEREST project[END_REF]. This uniformity has been found when all multipactor simulation codes used the same TEEY curve and RF structure (small gap waveguide structures). This shows the importance of TEEY data for multipactor predictions. However, when TEEY model employed to fit representative experimental TEEY data are used in simulations, threshold predictions is questionable. In this paper, an evaluation of multipactor threshold sensitivity to TEEY curve variations was considered in order to determine TEEY models which are the most suited to be used to predict multipactor threshold. A preliminary study has been published on the proceeding article [START_REF] Fil | Multipactor threshold sensitivity to Total Electron Emission Yield in parallel-plate waveguide and TEEY models accuracy[END_REF]. Here is presented the complete study showing the whole methodology and providing detailed explanations and simulation results. We study a small gap waveguide structures which is well approximated by a parallel-plate geometry where the RF wave electric field is essentially homogeneous [START_REF] Sorolla | Multipactor saturation in parallel-plate waveguides[END_REF]. We choose to study silver material and a capacitive waveguide geometry which allows us to use results from [START_REF] Puech | Synthesis of the results of the EVEREST project[END_REF]. In the first section, we have collected many electron-emission measurements from which we have extracted two silver TEEY curves representing technical (exposed to atmosphere) and clean (evaporated or ion cleaned under UHV conditions) samples. We also have defined seven regions of interest for a TEEY curve for the purpose of evaluates the multipactor threshold sensitivity to TEEY curve variations. For both clean and technical samples, dispersion of the measurements collected in literature has been extracted for the seven regions of interest. From this results, new TEEY curves have been created and imported inside multipactor simulations with the aim of determine multipactor threshold sensitivity to each TEEY curve region of interest. The multipactor simulation results are presented in the second section. In the third section, six TEEY models are benchmarked with respect to their capability to accurately model these regions.

CLEAN AND TECHNICAL TEEY CURVES

Hereafter is explained our definition of two silver TEEY curves called references. First, we gathered tewenty-seven measurements of silver electron-emission from the sources [14]- [START_REF] Wittry | Secondary electron emission in the electron probe[END_REF] collected by Joy [START_REF] Joy | [END_REF], as well as data from [START_REF] Puech | Synthesis of the results of the EVEREST project[END_REF] and our own measurements made on two different silver samples (Associated Dataset available at: https://doi.org/10.5281/zenodo.154266) [START_REF] Belhaj | ONERA silver TEEY measurements[END_REF]. These data correspond to fourteen backscattered electron yields (BSEY,η), ten secondary electron yields (SEY,δ) and three total electron emission yield (TEEY,σ). By collecting all these data we want to be as representative as possible. Our goal is to extract a TEEY curve called reference which describes an average silver TEEY curve with the standard deviation representing by error bars for all electron-emission data. When TEEY data are not available directly from publication, we have calculated it from the addition between averaged BSEY and SEY data. The reference TEEY curve represented on On the Fig. 1.(a) we see a large deviation, especially for incident electrons energies lower than the maximum energy (𝐸 𝑚𝑎𝑥 ). This characteristic can come from the different sample surface states (technical or clean samples) or the experimental conditions (temperature, incident electron flux density, and conditionning). All samples are pure silver but the surface sample characteristic varies from one sample to another. Due to the large deviation of this data set, hereafter we distinguish between technical and clean samples. The difference between the two kinds of samples appears at the surface and the near surface region, technical samples have layers of hydrocarbon compounds while clean samples have not [START_REF] Gineste | Investigation of the electron emission properties of silver: From exposed to ambient atmosphere Ag surface to ion-cleaned Ag surface[END_REF]. The presence of such layers near the surface region influence the electron emission because the SE are generated within the first nanometers under the surface material [START_REF] Shih | Secondary electron emission studies[END_REF]. With the whole literature used [START_REF] Puech | Synthesis of the results of the EVEREST project[END_REF], [14]- [START_REF] Wittry | Secondary electron emission in the electron probe[END_REF] and our own measurements [START_REF] Belhaj | ONERA silver TEEY measurements[END_REF], we obtained six and five silver TEEY data series for respectively clean and technical samples. We got both clean and technical reference TEEY curves (Fig. 1.(b)) by using the same methodology presented before. This paper aims to make an evaluation of multipactor threshold sensitivity to TEEY curve variations. To do so, we define a TEEY curve with seven regions of interest such as: energies under 𝐸 𝑐1 , energy around the first cross-over 𝐸 𝑐1 , energies between 𝐸 𝑐1 and 𝐸 𝑚𝑎𝑥 , maximum energy (𝐸 𝑚𝑎𝑥 ), maximum TEEY (𝜎 𝑚𝑎𝑥 ), energies above 𝐸 𝑚𝑎𝑥 and energy around the second cross-over 𝐸 𝐶2 . We apply this definition to both clean and technical reference TEEY curves, which gives the Table 1. It synthesises the description of each of the seven regions of interest and their respective deviations for clean and technical reference TEEY curve from the whole literature used [START_REF] Puech | Synthesis of the results of the EVEREST project[END_REF], [14]- [START_REF] Wittry | Secondary electron emission in the electron probe[END_REF] and our own measurements [START_REF] Belhaj | ONERA silver TEEY measurements[END_REF]. To study the multipactor simulation sensibility to TEEY curve variation, regions of interest are tuned one by one. For instance we focus on energy around the first cross-over (𝐸 𝑐1 ) for the technical samples. Here, 𝐸 𝑐1 ∈ [19 -24 -30] with 24 eV the first cross-over mean energy of the technical samples, 19 eV and 30 eV are respectively the lower and higher limit. Thanks to this result, new TEEY curves representing that same deviation are created, the other regions of interests stayed unchanged. These curves only vary around 𝐸 𝑐1 to be sure to study only one region of interest at a time and then get coherent results from multipactor simulations. Fig. 2 illustrates these created TEEY curves for technical samples and first cross-over region of interest. We use the identical procedure for the seven regions of interest and for both clean and technical TEEY curves. Seventythree new TEEY curves have been then created. 

MULTIPACTOR THRESHOLD SIMULATIONS SENSITIVITY TO TEEY CURVE VARIATIONS

In [START_REF] Puech | Synthesis of the results of the EVEREST project[END_REF], a benchmark of multipactor simulation codes demonstrates the consistency of the multipactor threshold predictions when small gap waveguides structures are studied. A 0.10 mm gap Ku-Band waveguide represented in Fig. 3 has been used for this benchmark. This sample has been both simulated and multipactor tested at 12 GHz. Among the codes benchmarked, we choose to use Spark3D software [START_REF] Perez | High Power Analysis in Coaxial Combline Resonator Filters[END_REF] for our study due to its speed simulation time (for this work, more than four hundreds multipactor threshold simulations have been made). Spark3D has been cross-validated with other software and measurements [START_REF] Puech | Synthesis of the results of the EVEREST project[END_REF]. The same structure has also been cross validated with CST Particle (CST PS) [START_REF] Romanov | Update on multipactoring in coaxial waveguides using {CST} Particle Studio[END_REF] for few TEEY curves. With Spark3D we can import a TEEY curve; the software will use this data to translate the material electron-emission yield within the multipactor simulation. We also have other parameters to adjust, for all simulations made in this study we use the following parameters: 10,000 initial electrons, no uniform DC magnetic field, and 0.1dB power loop precision. Simulation with Spark3D calculates the multipactor threshold in term of power. In this paper we choose to express the multipactor threshold in term of electric field (with kV/m as unit). To do so, we use the formula (1) to convert the multipactor power breakdown (P BD ) calculated by Spark3D to multipactor electric field breakdown (E BD ) [START_REF] Francisquez | Power Limit Modeling of Lower Hybrid Antenna Waveguides in Tokamaks[END_REF]. This choice is made with the intention of giving more representative results by taking into account the geometry dimensions within the conversion.

𝑃 𝐵𝐷 = 1 4 × ( 𝐸 𝐵𝐷 2 × 𝑘 𝜇 0 × 𝜔 ) × 𝑎 × 𝑏 (1) 
with,

𝑘 = √ ( 𝜔 𝑐 ) 2 + ( 𝜋 𝑎 ) 2 (2) 
All results express in this paper have been calculated with formulas ( 1) and ( 2) from Spark3D multipactor power threshold. For all TEEY curves created in accordance with the procedure explained in the first section, we made multipactor threshold simulations. With the aim of getting coherent results, for every TEEY curve, we made five strictly identical simulations. After the conversion from the power breakdown to the electric field breakdown, we extract an average threshold value as well as simulations relative errors. This error is up to 1.1% considering the whole simulations made in this study. We obtain an average electric field threshold of 1878.67 ± 15.14 𝑘𝑉/𝑚 for clean reference TEEY while for the reference technical TEEY gives an average of 378.69 ± 3.06 𝑘𝑉/𝑚. To determine how the TEEY influence the multipactor threshold, we compared the multipactor simulation results obtained from each newly created TEEY curve with respective reference TEEY. Table 2 synthesis the maximum relative error for the electric field threshold results for each regions of interest and for both clean and technical samples. From Table 2, we extract two critical regions of interest, the ones which have relative difference above the simulation relative error of 1.1%: first cross-over energy and energies between the first cross-over and the maximum. It means that these two regions of interests have the most influence on multipactor simulation threshold. These results imply that both TEEY measurements and models should be accurate in those two regions.

TEEY MODELS FOR MULTIPACTOR ACCURATE PREDICTIONS

Multipactor numerical analyses commonly use total electron emission yield (TEEY) models to simulate the response of materials to an incident electron beam. The aim is to be as close as possible of real conditions, when experimental data are not available. Since secondary-electrons are generated near the surface (at a few nanometers depth) [START_REF] Shih | Secondary electron emission studies[END_REF], electron emission measurements must be performed under representative conditions (vacuum, temperature and surface composition and roughness). Several authors proposed TEEY models. However, a significant spread is generally observed between TEEY models. In the previous section, it is shown that a suitable TEEY has to be accurate around 𝐸 𝑐1 and between the first cross-over and the maximum (𝐸 𝑐1 < 𝐸 < 𝐸 𝑚𝑎𝑥 ) for small gap waveguide structures. In this section, we define a tolerance range for which a TEEY model must be accurate enough to stay under the numerical error of multipactor simulations using this TEEY model. The simulation relative errors have been found to be lower than 1.1% from all simulations made in this study.

The tolerance ranges are focused on the two most relevant TEEY regions of interest: 𝐸 𝑐1 and 𝐸 𝑐1 < 𝐸 < 𝐸 𝑚𝑎𝑥 . We work with the narrower tolerance ranges without being on simulation noise. Consequently, we choose to work with a simulation precision of 1.1 %.

First, we study the first cross-over energy for the technical samples case. A variation of 1.1% of the technical reference electric field threshold is equivalent to a TEEY curve variation of 𝐸 𝑐1 of 1 eV. Therefore, TEEY model need to have less than 1 eV variation for 𝐸 𝑐1 to predict accurate multipactor threshold. A 1eV-standard deviation with the value of 24eV for reference 𝐸 𝑐1 technical samples is equivalent of 4.2%. For clean samples case, 1.1% variation of the clean reference electric field threshold is equivalent to a TEEY curve variation of 𝐸 𝑐1 of 8 eV. This leads to a 10.8% tolerance range on the value of 𝐸 𝑐1 for TEEY models.

For the second region of interest, the curve points between the first cross-over and the maximum (𝐸 𝑐1 < 𝐸 < 𝐸 𝑚𝑎𝑥 ) are shifted in ordinate by a certain ∆𝜎. The values of 𝐸 𝑐1 and 𝐸 𝑚𝑎𝑥 stay identical to the ones of the reference while the yields between the first cross-over and the maximum are increase or decrease by a ∆𝜎. For technical samples case, a variation of 1.1% of the technical reference electric field threshold is equivalent to a ∆𝜎 = ± 0.07 . TEEY model need to have less than 4.7% variation between first cross-over and maximum energies to predict accurate multipactor threshold. For clean samples case, 1.1% variation of the clean reference electric field threshold is equivalent to a ∆𝜎 = ± 0.02. This leads to a 1.8% tolerance range between first cross-over and maximum energies for TEEY models. The four tolerance ranges are synthesis in Table 3.

We aim to evaluate which models are more likely to predict precise multipactor threshold. Thanks to previous tolerance ranges we can now compare TEEY models with respect to reference TEEY. For each TEEY model we fit both clean and technical reference TEEY and extract the respective variations for both critical regions of interest (𝐸 𝑐1 and 𝐸 𝑐1 < 𝐸 < 𝐸 𝑚𝑎𝑥 ). If these variations are under tolerance ranges, the TEEY model is able to predict coherent multipactor threshold. The main results are synthesised in Table 4. [START_REF] Agarwal | Variation of Secondary Emission with Primary Electron Energy[END_REF] 252.5% 32.3% 164.5% 30.8% [START_REF] Seiler | Secondary electron emission in the scanning electron microscope[END_REF] 188.6% 24.2% 115.4% 21.0% [START_REF] Rodney | A New Formula for Secondary Emission Yield[END_REF] 88.0% 12.1% 23.4%

3.1%

[42] TEEY model can fit precisely enough both clean and technical TEEY to give coherent multipactor threshold predictions. The others five TEEY models are not suited to be used to predict accurate multipactor threshold in small gap waveguide structures like the one studied in this paper.

To illustrate these results and conclusions, we made new simulations importing TEEY from models [START_REF] Dionne | Origin of secondary-electron-emission yield-curve parameters[END_REF]- [START_REF] Rodney | A New Formula for Secondary Emission Yield[END_REF] in Spark3D. We made simulations with Spark3D parameters previously used in the third section. Five multipactor threshold simulations have been made for each TEEY. Table 5 shows the results extract from these simulations. Then for one TEEY model and one kind of sample (clean or technical), we report the average electric field threshold obtained thanks to the five simulations. In brackets refers the standard deviation in respect with reference average electric field threshold (clean or technical).

Table 5 shows coherence with the results in Table 4, the prediction of the multipactor threshold become more and more inaccurate when TEEY model are more and more imprecise around the first cross-over energy and between the first cross-over and the maximum energies. This commonly leads to predict higher multipactor threshold because the TEEY models give the first cross-over energy at higher values. It is important then to really pay attention on TEEY model and data in order to avoid inaccurate multipactor threshold predictions.

In [START_REF] Mader | TAS-F activities in EVEREST project : results and comments[END_REF], results from multipactor threshold are presented and our Ku-Band waveguide simulated during this study see a power threshold of 229𝑊 (𝑜𝑟 389.21𝑘𝑉/𝑚). This multipactor test result can be compared to simulations with technical samples due to the natural presence of a layer of hydrocarbon compounds at the surface and the near surface region. The difference between simulation with 𝑃 𝑇𝐸𝐶𝐻 𝑇𝐸𝐸𝑌 𝑅𝐸𝐹 = 217 ± 3 𝑊 (𝑜𝑟 𝐸 𝑇𝐸𝐶𝐻 𝑇𝐸𝐸𝑌 𝑅𝐸𝐹 = 378.69 ± 3.06 𝑘𝑉/𝑚) and test is within +/-0.17dB and +/-0.29dB. 

CONCLUSION

This paper explains a methodology to study the influence of TEEY model choice on the simulation of multipactor threshold. Electron emission data for silver material has been collected from numerous references in order to be representative of the literature. We determined that for a small gap waveguide structure, multipactor threshold simulations depend mostly of the first cross-over and the maximum point energies. In order for simulations to get results close to experimental TEEY data, TEEY model curves need to be accurate in these both regions. Six TEEY models frequently used in multipactor simulations have been benchmarked with respect to their relevance in modeling these two regions of interest of the TEEY curves. For the small gap geometry used, the most relevant TEEY model has been found to be [START_REF] Sombrin | CLAQUAGE HYPERFRÉQUENCE ET EFFET MULTIPACTOR DANS LES SATELLITES[END_REF]. This work illustrates the importance of the choice of the TEEY model to get relevant multipactor simulations. In this paper the interest is focused on small gap waveguide structure which is closed to a parallel-plate geometry. Therefore, the analyses and the conclusions made here about the sensitivity of the multipactor threshold to the TEEY model remain qualitatively valid. For other kind of waveguide structures where the parallel-plate approximation is no longer valid, the whole methodology presented here should be reproduced [START_REF] Bruining | Secondary Electron Emission -Part I[END_REF].

APPENDIX

[42] TEEY model developed by J. Sombrin in the 90s has been created to be accurate on the first cross-over energy.

Between the six TEEY models compared in this paper, it's the only one which directly takes into account the value of 𝐸 𝑐1 in its formula (4). The TEEY (σ) is calculated from the formula (3). The results published in [START_REF] Sombrin | CLAQUAGE HYPERFRÉQUENCE ET EFFET MULTIPACTOR DANS LES SATELLITES[END_REF] 

𝐸 𝑖 is the incident electron energy.

Fig. 1 .

 1 (a) is the average of all TEEY curves where errors bars correspond to the standard deviations.

Fig. 1 .

 1 Fig. 1. (a) Average silver TEEY with standard deviations from [11], [14]-[33] and [Associated Dataset available at: https://doi.org/10.5281/zenodo.154266] [35]. (b) Technical and clean reference TEEY curves with respective standard deviations. Triangles (technical samples) and diamonds (clean samples).

Fig. 2 .

 2 Fig. 2. Representation of variations of first cross-over energy for the technical samples reference TEEY curve obtained from literature deviations. Ec1 ∈ [19-24-30]

Fig. 3 .

 3 Fig. 3. Ku-Band waveguide simulated during our study. The smallest gap is about 0.1mm and simulations have been performed at 12 GHz. Here is represented the vacuum part of the waveguide used in CST Studio Microwave ©

Table 1 .

 1 TEEY curve region of interest and their deviation natures. Both clean and technical samples deviations

	TEEY curve regions	Description	Dispersion -[Min -Mean -Max]
	of interest		Clean samples	Technical samples
	E < EC1	Yield deviation between E = 0eV and EC1	± 0.08	± 0.095
	EC1 (eV)	Energy value of the first cross-over point	[54 -74 -125]	[19 -24 -30]
	EC1 < E < Emax	Yield deviation between EC1 and Emax	± 0.19	± 0.13
	Emax (eV)	Energy value of the curve maximum point	[500-800-1000]	[200-250-450]
	𝜎 𝑚𝑎𝑥	Yield value of the curve maximum point	[1.57-1.78-1.94]	[2.06-2.17-2.30]
	Emax < E	Yield deviation for energies higher than Emax	± 0.20	± 0.13
	EC2 (eV)	Energy value of the second cross-over point	[2800-3600-4600]	[3200-3600-4100]

Table 2 -

 2 Multipactor threshold sensitivity to TEEY curve variations

	TEEY curve
	regions of
	interest

Multipactor simulations results: electric field threshold variations with respective references

  

		Clean samples	Technical samples
		𝐸 𝐶𝐿𝐸𝐴𝑁 𝑇𝐸𝐸𝑌 𝑅𝐸𝐹 = 1878.67 ± 15.14 𝑘𝑉/𝑚	𝐸 𝑇𝐸𝐶𝐻 𝑇𝐸𝐸𝑌 𝑅𝐸𝐹 = 378.69 ± 3.06 𝑘𝑉/𝑚
	E < E C1	0.78%	0.86%
	E C1 (eV)	4.13%	2.10%
	E C1 < E < E max	7.13%	4.17%
	E max (eV)	0.16%	0.38%
	𝜎 𝑚𝑎𝑥	0.78%	0.62%
	E max < E	0.16%	0.62%
	E C2 (eV)	0.47%	0.14%

Table 3 -

 3 Tolerance ranges which have to be respected by TEEY model to be accurate for multipactor threshold simulations

	TEEY curve	TEEY model need to respect the following tolerance ranges to give accurate prediction
	parameters	of multipactor threshold simulations
		Clean samples	Technical samples
	E C1 (eV)	10.8 % (± 8eV)	4.2 % (± 1eV)
	E C1 < E < E max	1.8 %	4.7 %

Table 4 -

 4 TEEY model capabilities to predict multipactor threshold by being or not under tolerance ranges

	TEEY models		TEEY model comparison with reference TEEY curves
			Clean samples	Technical samples
		𝐸 𝑐1	𝐸𝑐1 < 𝐸 < 𝐸𝑚𝑎𝑥	𝐸 𝑐1	𝐸𝑐1 < 𝐸 < 𝐸𝑚𝑎𝑥
	Tolerance ranges	10.8% (±8eV)	1.8%	4.2% (±1eV)	4.7%
	[40]	19.5%	6.9%	27.4%	13.9%
	[41]	110.2%	14.7%	262.5%	45.4%
	[42]	0%	1.6%	0%	4.4%

Table 5 -

 5 Simulated Multipactor electric field threshold with TEEY from models [40]-[45] Average electric field threshold: clean ref TEEY curve 1878.67±15.14 kV/m); technical ref TEEY curve (378.69±3.06 kV/m).

	TEEY

models Multipactor simulations results: threshold electric field for TEEY from models

  

[START_REF] Dionne | Origin of secondary-electron-emission yield-curve parameters[END_REF]

-

[START_REF] Rodney | A New Formula for Secondary Emission Yield[END_REF] 

(

and standard deviation relative to clean and technical reference electric field threshold)

  

		Clean samples	Technical samples
		(𝐸 𝐶𝐿𝐸𝐴𝑁 𝑇𝐸𝐸𝑌 𝑅𝐸𝐹 = 1878.67 ± 15.14 𝑘𝑉/𝑚	(𝐸 𝑇𝐸𝐶𝐻 𝑇𝐸𝐸𝑌 𝑅𝐸𝐹 = 378.69 ± 3.06 𝑘𝑉/𝑚)
	[40]	1892.40±12.28 kV/m (0.73%)	400.90±1.93 kV/m (5.87%)
	[41]	2068.54±14.96 kV/m (10.11%)	1758.49±14.07 kV/m (364.37%)
	[42]	1881.46±15.04 kV/m (0.15%)	376.98±2.05 kV/m (0.45%)
	[43]	2208.67±9.36 kV/m (17.57%)	636.51±3.25 kV/m (68.08%)
	[44]	2164.27±4.28 kV/m (15.20%)	523.34±4.92 kV/m (38.20%)
	[45]	2073.52±9.97 kV/m (10.37%)	394.40±1.97 kV/m (4.15%)

  have been obtained thanks to the Sombrin TEEY model formed by the formulas (3) and (4).

	𝜎 =	2. 𝜎 𝑚𝑎𝑥 . ( 1 + ( 𝑬 𝒎𝒂𝒙 𝐄 𝒊 𝑬 𝒎𝒂𝒙 ) 𝐄 𝒊 2𝐸 )	𝐸	(3)
	With,			
	𝐸 =	ln (𝜎 𝑚𝑎𝑥 -√𝜎 𝑚𝑎𝑥 2 ln ( 𝐸 𝐶1 𝐸 𝑚𝑎𝑥 )	-1)