11/08/2022 19:47 Stochastic modeling of plasma fluctuations with bursts and correlated noise in TCABR: Physics of Plasmas: Vol 29, No 5

sii MENU SIGNIN/REGISTER @ Q

ROUVY

» Indoor Cycling Reality

z s I P Physics of Plasmas

HOME BROWSE MORE ¥

Home > Physics of Plasmas > Volume 29, Issue 5 >10.1063/5.0081281

< PREV NEXT >

a No Access

Submitted: 08 December 2021
Accepted: 14 April 2022
Published Online: 03 May 2022

Stochastic modeling of plasma
fluctuations with bursts and
correlated noise in TCABR

Physics of Plasmas 29, 052303 (2022); https://doi.org/10.1063/5.0081281

M. Zurita?), {2 W. A. Hernandez?, () C. Crepaldi1, F. A. C. Pereira®, and ') Z. O. Guimaraes-
Filho'

View Affiliations

View Contributors

X ‘ @ Q \ ‘< ih

TAnirc -

\

https://aip.scitation.org/doi/10.1063/5.0081281 1/13


https://aip.scitation.org/action/showLogin?uri=%2Fdoi%2F10.1063%2F5.0081281
https://aip.scitation.org/action/showCart
https://googleads.g.doubleclick.net/aclk?sa=l&ai=Cv-nQ84b1YrKGKuj21sQP1IeB-AOK6Mzfa6H4s9_FEM_bxaXCIhABIPqi7XNgzfDugKwDoAGtuv-CA8gBAakCKAx77c3IZj6oAwHIA8sEqgTaAU_QPWJ0ZywZZmUu1i5Y_nLYeSAdhNone2ddJk4ugnTkaAfCmYTHEs4RAGdGD0bG0ieYBu9vqa5DqJpPwXFCLbBanYAtNaxDqNqzs1OB2ITOJn-9J0bdOcTeyXSAiNwQiaNFaP4RzHLwWuXjXF2VgGzo4Lo6TNmFFlop9gUMVU131TUn7nQZKJK2xtKVggSnAh1OAqxRGWi6B8A-s53juvztlY0-YmBAsnq5ODv-0tBkXNu1iUYunnE___8D8VeCNXfq-hM5z7sKmSJoC6TU87VQ0TxsEY1-lvn9wATP2b3MhASAB7vFgH2oB47OG6gHk9gbqAfulrECqAf-nrECqAeko7ECqAfVyRuoB6a-G6gHmgaoB_PRG6gHltgbqAeqm7ECqAffn7EC2AcB0ggXCIzjgEAQARgfMgOL4gE6B5rQgICAgAyxCfip3l8Q__lBgAoBmAsByAsBuAwB2BMM0BUBmBYB-BYBgBcB&ae=1&num=1&sig=AOD64_2KPxoK4e9RFZygjpL0qd5OrEg9Yg&client=ca-pub-6239732533633024&nb=1&adurl=https://lp.rouvy.com/cities-gads/%3Futm_source%3Dgoogle%26utm_medium%3Dcpc%26utm_campaign%3DGADS_T5_Web_DIS_Mix_1005_Mix_LP-cities%26utm_agname%3DAffinity%26utm_agid%3D138673089743%26utm_term%3D%26creative%3D616077173165%26device%3Dc%26placement%3Daip.scitation.org%26gclid%3DEAIaIQobChMI8svPk--_-QIVaLuVAh3UQwA_EAEYASAAEgKYYfD_BwE
https://googleads.g.doubleclick.net/aclk?sa=l&ai=Cv-nQ84b1YrKGKuj21sQP1IeB-AOK6Mzfa6H4s9_FEM_bxaXCIhABIPqi7XNgzfDugKwDoAGtuv-CA8gBAakCKAx77c3IZj6oAwHIA8sEqgTaAU_QPWJ0ZywZZmUu1i5Y_nLYeSAdhNone2ddJk4ugnTkaAfCmYTHEs4RAGdGD0bG0ieYBu9vqa5DqJpPwXFCLbBanYAtNaxDqNqzs1OB2ITOJn-9J0bdOcTeyXSAiNwQiaNFaP4RzHLwWuXjXF2VgGzo4Lo6TNmFFlop9gUMVU131TUn7nQZKJK2xtKVggSnAh1OAqxRGWi6B8A-s53juvztlY0-YmBAsnq5ODv-0tBkXNu1iUYunnE___8D8VeCNXfq-hM5z7sKmSJoC6TU87VQ0TxsEY1-lvn9wATP2b3MhASAB7vFgH2oB47OG6gHk9gbqAfulrECqAf-nrECqAeko7ECqAfVyRuoB6a-G6gHmgaoB_PRG6gHltgbqAeqm7ECqAffn7EC2AcB0ggXCIzjgEAQARgfMgOL4gE6B5rQgICAgAyxCfip3l8Q__lBgAoBmAsByAsBuAwB2BMM0BUBmBYB-BYBgBcB&ae=1&num=1&sig=AOD64_2KPxoK4e9RFZygjpL0qd5OrEg9Yg&client=ca-pub-6239732533633024&nb=0&adurl=https://lp.rouvy.com/cities-gads/%3Futm_source%3Dgoogle%26utm_medium%3Dcpc%26utm_campaign%3DGADS_T5_Web_DIS_Mix_1005_Mix_LP-cities%26utm_agname%3DAffinity%26utm_agid%3D138673089743%26utm_term%3D%26creative%3D616077173165%26device%3Dc%26placement%3Daip.scitation.org%26gclid%3DEAIaIQobChMI8svPk--_-QIVaLuVAh3UQwA_EAEYASAAEgKYYfD_BwE
https://googleads.g.doubleclick.net/aclk?sa=l&ai=Cv-nQ84b1YrKGKuj21sQP1IeB-AOK6Mzfa6H4s9_FEM_bxaXCIhABIPqi7XNgzfDugKwDoAGtuv-CA8gBAakCKAx77c3IZj6oAwHIA8sEqgTaAU_QPWJ0ZywZZmUu1i5Y_nLYeSAdhNone2ddJk4ugnTkaAfCmYTHEs4RAGdGD0bG0ieYBu9vqa5DqJpPwXFCLbBanYAtNaxDqNqzs1OB2ITOJn-9J0bdOcTeyXSAiNwQiaNFaP4RzHLwWuXjXF2VgGzo4Lo6TNmFFlop9gUMVU131TUn7nQZKJK2xtKVggSnAh1OAqxRGWi6B8A-s53juvztlY0-YmBAsnq5ODv-0tBkXNu1iUYunnE___8D8VeCNXfq-hM5z7sKmSJoC6TU87VQ0TxsEY1-lvn9wATP2b3MhASAB7vFgH2oB47OG6gHk9gbqAfulrECqAf-nrECqAeko7ECqAfVyRuoB6a-G6gHmgaoB_PRG6gHltgbqAeqm7ECqAffn7EC2AcB0ggXCIzjgEAQARgfMgOL4gE6B5rQgICAgAyxCfip3l8Q__lBgAoBmAsByAsBuAwB2BMM0BUBmBYB-BYBgBcB&ae=1&num=1&sig=AOD64_2KPxoK4e9RFZygjpL0qd5OrEg9Yg&client=ca-pub-6239732533633024&nb=8&adurl=https://lp.rouvy.com/cities-gads/%3Futm_source%3Dgoogle%26utm_medium%3Dcpc%26utm_campaign%3DGADS_T5_Web_DIS_Mix_1005_Mix_LP-cities%26utm_agname%3DAffinity%26utm_agid%3D138673089743%26utm_term%3D%26creative%3D616077173165%26device%3Dc%26placement%3Daip.scitation.org%26gclid%3DEAIaIQobChMI8svPk--_-QIVaLuVAh3UQwA_EAEYASAAEgKYYfD_BwE
https://aip.scitation.org/
https://aip.scitation.org/journal/php
https://aip.scitation.org/journal/php
https://aip.scitation.org/toc/php/current
https://doi.org/10.1063/5.0081281
https://orcid.org/0000-0002-9030-0423
https://aip.scitation.org/author/Zurita%2C+M
https://orcid.org/0000-0002-6859-8833
https://aip.scitation.org/author/Hernandez%2C+W+A
https://orcid.org/0000-0003-0956-2256
https://aip.scitation.org/author/Crepaldi%2C+C
https://orcid.org/0000-0003-0090-5443
https://aip.scitation.org/author/Pereira%2C+F+A+C
https://orcid.org/0000-0003-3584-1419
https://aip.scitation.org/author/Guimar%C3%A3es-Filho%2C+Z+O
https://aip.scitation.org/
https://aip.scitation.org/journal/php
https://aip.scitation.org/toc/php/29/5
https://crossmark.crossref.org/dialog?doi=10.1063%2F5.0081281&domain=aip.scitation.org&uri_scheme=https%3A&cm_version=v2.0
https://aip.scitation.org/doi/10.1063/5.0081199
https://aip.scitation.org/doi/10.1063/5.0083076
https://aip.scitation.org/doi/abs/10.1063/5.0081281
https://aip.scitation.org/doi/full/10.1063/5.0081281
https://aip.scitation.org/doi/figure/10.1063/5.0081281
https://aip.scitation.org/doi/citedby/10.1063/5.0081281
https://aip.scitation.org/personalize/addFavoritePublication?doi=10.1063%2F5.0081281
https://aip.scitation.org/doi/pdf/10.1063/5.0081281

11/08/2022 19:47 Stochastic modeling of plasma fluctuations with bursts and correlated noise in TCABR: Physics of Plasmas: Vol 29, No 5

ABSTRACT

Blob-like filamentary structures are omnipresent in magnetized plasmas.
Their transport deteriorates the particle confinement and may damage
plasma-facing components of future fusion devices. In local
measurements of density, these turbulent structures are seen as high-
amplitude bursts, and, since the last decade, a stochastic pulse train
model (SPTM) has been developed to describe these locally measured
signals. The SPTM, which is also known as a filtered Poisson process,
models plasma fluctuations as a superposition of pulses plus a
background with Gaussian noise. In the present article, a fitting method
for this model is introduced, considering a mixture of dynamical and
observational noise. The proposed method exploits the fact the model
parameters can be fitted in steps, using first the signal characteristic
function, then the conditionally averaged burst, and finally the frequency
spectrum. By employing this fit, we compare predictions of the model for
ion saturation current measurements made with a Langmuir probe
mounted in the outboard mid-plane region of the TCABR tokamak. The
model is able to highlight a series of differences between the plasma edge
and scrape-off layer. Furthermore, radial profiles of the SPTM parameters
reveal a relation between the signal kurtosis, the intermittency of the
pulses, and background parameters. Also, a linear increase in the pulse
duration was found with the position. Finally, by using recurrence
quantification analysis, we show evidence that the mixture of dynamical
and measurement noise may be more accurate than just one of the two to

describe the dynamic behavior of density fluctuations in TCABR.
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