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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.

ACKNOWLEDGMENTS

 
PDF

F

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

https://aip.scitation.org/doi/10.1063/5.0081281 3/13

This work was financially supported by the Brazilian agencies São Paulo

Research Foundation (FAPESP), Grant Nos. 2018/03211–6 and

2020/03912–4, and CNPq, Grant Nos. 312771/2019–3 and 131254/2020–0.

We acknowledge G. G. Grenfell and the TCABR team for providing the

experimental data that were analyzed in this article. We are also grateful

to the editor and referees for their constructive comments.

REFERENCES

1. S. I. Krasheninnikov, D. A. D'Ippolito, and J. R. Myra, J. Plasma Phys. 74,

679–717 (2008). https://doi.org/10.1017/S0022377807006940, 

Google Scholar, Crossref, ISI

2. A. Fasoli, I. Furno, and P. Ricci, Nat. Phys. 15, 872 (2019). 

https://doi.org/10.1038/s41567-019-0622-5, Google Scholar, 

Crossref

3. B. LaBombard, R. L. Boivin, M. Greenwald, J. Hughes, B. Lipschultz, D.

Mossessian, C. S. Pitcher, J. L. Terry, S. J. Zweben, and Alcator Group,

Phys. Plasmas 8, 2107 (2001). https://doi.org/10.1063/1.1352596, 

Google Scholar, Scitation, ISI

4. A. Y. Pigarov, S. I. Krasheninnikov, T. D. Rognlien, M. J. Schaffer, and W.

P. West, Phys. Plasmas 9, 1287 (2002). 

https://doi.org/10.1063/1.1459059, Google Scholar, Scitation, ISI

5. D. A. D'Ippolito, J. R. Myra, and S. J. Zweben, Phys. Plasmas 18, 060501

(2011). https://doi.org/10.1063/1.3594609, Google Scholar, Scitation, 

ISI  
PDF

F

https://doi.org/10.1017/S0022377807006940
http://scholar.google.com/scholar?hl=en&q=%0A%0AS.+I.+Krasheninnikov%0A%2C+%0A%0AD.+A.+D%27Ippolito%0A%2C+and+%0A%0AJ.+R.+Myra%0A%2C+J.+Plasma+Phys.+%0A74%2C+679%E2%80%93717+%282008%29.+10.1017%2FS0022377807006940
https://aip.scitation.org/servlet/linkout?suffix=c1/c1_1&dbid=16&doi=10.1063%2F5.0081281&key=10.1017%2FS0022377807006940
https://aip.scitation.org/servlet/linkout?suffix=c1/c1_1&dbid=128&doi=10.1063%2F5.0081281&key=000259715200010
https://doi.org/10.1038/s41567-019-0622-5
http://scholar.google.com/scholar?hl=en&q=%0A%0AA.+Fasoli%0A%2C+%0A%0AI.+Furno%0A%2C+and+%0A%0AP.+Ricci%0A%2C+Nat.+Phys.+%0A15%2C+872+%282019%29.+10.1038%2Fs41567-019-0622-5
https://aip.scitation.org/servlet/linkout?suffix=c2/c2_1&dbid=16&doi=10.1063%2F5.0081281&key=10.1038%2Fs41567-019-0622-5
https://doi.org/10.1063/1.1352596
http://scholar.google.com/scholar?hl=en&q=%0A%0AB.+LaBombard%0A%2C+%0A%0AR.+L.+Boivin%0A%2C+%0A%0AM.+Greenwald%0A%2C+%0A%0AJ.+Hughes%0A%2C+%0A%0AB.+Lipschultz%0A%2C+%0A%0AD.+Mossessian%0A%2C+%0A%0AC.+S.+Pitcher%0A%2C+%0A%0AJ.+L.+Terry%0A%2C+%0A%0AS.+J.+Zweben%0A%2C+and+Alcator+Group%2C+Phys.+Plasmas+%0A8%2C+2107+%282001%29.+10.1063%2F1.1352596
https://aip.scitation.org/doi/10.1063/1.1352596
https://aip.scitation.org/servlet/linkout?suffix=c3/c3_1&dbid=128&doi=10.1063%2F5.0081281&key=000168188500042
https://doi.org/10.1063/1.1459059
http://scholar.google.com/scholar?hl=en&q=%0A%0AA.+Y.+Pigarov%0A%2C+%0A%0AS.+I.+Krasheninnikov%0A%2C+%0A%0AT.+D.+Rognlien%0A%2C+%0A%0AM.+J.+Schaffer%0A%2C+and+%0A%0AW.+P.+West%0A%2C+Phys.+Plasmas+%0A9%2C+1287+%282002%29.+10.1063%2F1.1459059
https://aip.scitation.org/doi/10.1063/1.1459059
https://aip.scitation.org/servlet/linkout?suffix=c4/c4_1&dbid=128&doi=10.1063%2F5.0081281&key=000174519600029
https://doi.org/10.1063/1.3594609
http://scholar.google.com/scholar?hl=en&q=%0A%0AD.+A.+D%27Ippolito%0A%2C+%0A%0AJ.+R.+Myra%0A%2C+and+%0A%0AS.+J.+Zweben%0A%2C+Phys.+Plasmas+%0A18%2C+060501+%282011%29.+10.1063%2F1.3594609
https://aip.scitation.org/doi/10.1063/1.3594609
https://aip.scitation.org/servlet/linkout?suffix=c5/c5_1&dbid=128&doi=10.1063%2F5.0081281&key=000292333500001
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

https://aip.scitation.org/doi/10.1063/5.0081281 4/13

6. G. Y. Antar, G. Counsell, Y. Yu, B. Labombard, and P. Devynck, Phys.

Plasmas 10, 419 (2003). https://doi.org/10.1063/1.1536166, 

Google Scholar, Scitation, ISI

7. S. J. Zweben, G. Y. Antar, G. Counsell, Y. Yu, B. Labombard, and P.

Devynck, Plasma Phys. Controlled Fusion 58, 044007 (2016).

https://doi.org/10.1088/0741-3335/58/4/044007, Google Scholar, 

Crossref

8. O. E. Garcia, R. Kube, A. Theodorsen, B. LaBombard, and J. L. Terry,

Phys. Plasmas 25, 056103 (2018). https://doi.org/10.1063/1.5018709, 

Google Scholar, Scitation, ISI

9. A. Theodorsen, O. E. Garcia, R. Kube, B. LaBombard, and J. L. Terry,

Phys. Plasmas 25, 122309 (2018). https://doi.org/10.1063/1.5064744, 

Google Scholar, Scitation, ISI

10. O. E. Garcia, J. Horacek, and R. A. Pitts, Nucl. Fusion 55, 062002

(2015). https://doi.org/10.1088/0029-5515/55/6/062002, 

Google Scholar, Crossref

11. O. E. Garcia, R. Kube, A. Theodorsen, J.-G. Bak, S.-H. Hong, H.-S. Kim,

KSTAR Project Team, and R. A. Pitts, Nucl. Mater. Energy 12, 36–43

(2017). https://doi.org/10.1016/j.nme.2016.11.008, Google Scholar, 

Crossref

12. N. R. Walkden, A. Wynn, F. Militello, B. Lipschultz, G. Matthews, C.

Guillemaut J Harrison and D Moulton Nucl Fusion 57 036016
 
PDF

F

https://aip.scitation.org/servlet/linkout?suffix=c5/c5_1&dbid=128&doi=10.1063%2F5.0081281&key=000292333500001
https://doi.org/10.1063/1.1536166
http://scholar.google.com/scholar?hl=en&q=%0A%0AG.+Y.+Antar%0A%2C+%0A%0AG.+Counsell%0A%2C+%0A%0AY.+Yu%0A%2C+%0A%0AB.+Labombard%0A%2C+and+%0A%0AP.+Devynck%0A%2C+Phys.+Plasmas+%0A10%2C+419+%282003%29.+10.1063%2F1.1536166
https://aip.scitation.org/doi/10.1063/1.1536166
https://aip.scitation.org/servlet/linkout?suffix=c6/c6_1&dbid=128&doi=10.1063%2F5.0081281&key=000180450000014
https://doi.org/10.1088/0741-3335/58/4/044007
http://scholar.google.com/scholar?hl=en&q=%0A%0AS.+J.+Zweben%0A%2C+%0A%0AG.+Y.+Antar%0A%2C+%0A%0AG.+Counsell%0A%2C+%0A%0AY.+Yu%0A%2C+%0A%0AB.+Labombard%0A%2C+and+%0A%0AP.+Devynck%0A%2C+Plasma+Phys.+Controlled+Fusion+%0A58%2C+044007+%282016%29.+10.1088%2F0741-3335%2F58%2F4%2F044007
https://aip.scitation.org/servlet/linkout?suffix=c7/c7_1&dbid=16&doi=10.1063%2F5.0081281&key=10.1088%2F0741-3335%2F58%2F4%2F044007
https://doi.org/10.1063/1.5018709
http://scholar.google.com/scholar?hl=en&q=%0A%0AO.+E.+Garcia%0A%2C+%0A%0AR.+Kube%0A%2C+%0A%0AA.+Theodorsen%0A%2C+%0A%0AB.+LaBombard%0A%2C+and+%0A%0AJ.+L.+Terry%0A%2C+Phys.+Plasmas+%0A25%2C+056103+%282018%29.+10.1063%2F1.5018709
https://aip.scitation.org/doi/10.1063/1.5018709
https://aip.scitation.org/servlet/linkout?suffix=c8/c8_1&dbid=128&doi=10.1063%2F5.0081281&key=000433961800124
https://doi.org/10.1063/1.5064744
http://scholar.google.com/scholar?hl=en&q=%0A%0AA.+Theodorsen%0A%2C+%0A%0AO.+E.+Garcia%0A%2C+%0A%0AR.+Kube%0A%2C+%0A%0AB.+LaBombard%0A%2C+and+%0A%0AJ.+L.+Terry%0A%2C+Phys.+Plasmas+%0A25%2C+122309+%282018%29.+10.1063%2F1.5064744
https://aip.scitation.org/doi/10.1063/1.5064744
https://aip.scitation.org/servlet/linkout?suffix=c9/c9_1&dbid=128&doi=10.1063%2F5.0081281&key=000454905100024
https://doi.org/10.1088/0029-5515/55/6/062002
http://scholar.google.com/scholar?hl=en&q=%0A%0AO.+E.+Garcia%0A%2C+%0A%0AJ.+Horacek%0A%2C+and+%0A%0AR.+A.+Pitts%0A%2C+Nucl.+Fusion+%0A55%2C+062002+%282015%29.+10.1088%2F0029-5515%2F55%2F6%2F062002
https://aip.scitation.org/servlet/linkout?suffix=c10/c10_1&dbid=16&doi=10.1063%2F5.0081281&key=10.1088%2F0029-5515%2F55%2F6%2F062002
https://doi.org/10.1016/j.nme.2016.11.008
http://scholar.google.com/scholar?hl=en&q=%0A%0AO.+E.+Garcia%0A%2C+%0A%0AR.+Kube%0A%2C+%0A%0AA.+Theodorsen%0A%2C+%0A%0AJ.-G.+Bak%0A%2C+%0A%0AS.-H.+Hong%0A%2C+%0A%0AH.-S.+Kim%0A%2C+KSTAR+Project+Team%2C+and+%0A%0AR.+A.+Pitts%0A%2C+Nucl.+Mater.+Energy+%0A12%2C+36%E2%80%9343+%282017%29.+10.1016%2Fj.nme.2016.11.008
https://aip.scitation.org/servlet/linkout?suffix=c11/c11_1&dbid=16&doi=10.1063%2F5.0081281&key=10.1016%2Fj.nme.2016.11.008
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

https://aip.scitation.org/doi/10.1063/5.0081281 5/13

Guillemaut, J. Harrison, and D. Moulton, Nucl. Fusion 57, 036016

(2017). https://doi.org/10.1088/1741-4326/aa515a, Google Scholar, 

Crossref

13. A. Bencze, M. Berta, A. Buzás, P. Hacek, J. Krbec, M. Szutyányi, and

COMPASS Team, Plasma Phys. Controlled Fusion 61, 085014 (2019). 

https://doi.org/10.1088/1361-6587/ab24a0, Google Scholar, 

Crossref

14. F. A. C. Pereira, I. M. Sokolov, D. L. Toufen, Z. O. Guimarães-Filho, I. L.

Caldas, and K. W. Gentle, Phys. Plasmas 26, 052301 (2019). 

https://doi.org/10.1063/1.5086055, Google Scholar, Scitation, ISI

15. F. A. C. Pereira, W. A. Hernandez, D. L. Toufen, Z. O. Guimarães-Filho,

I. L. Caldas, and K. W. Gentle, Phys. Plasmas 25, 042301 (2018). 

https://doi.org/10.1063/1.5025062, Google Scholar, Scitation, ISI

16. W. A. Hernandez, Z. O. Guimarães-Filho, G. G. Grenfell, and I. C.

Nascimento, J. Plasma Phys. 85, 905850407 (2019). 

https://doi.org/10.1017/S0022377819000503, Google Scholar, 

Crossref

17. W. A. H. Baquero, “
Turbulent temperature fluctuations in TCABR

tokamak,” Ph.D. thesis (
University of Sao Paulo, 2017). Google Scholar

18. A. A. Ferreira, M. V. A. P. Heller, I. L. Caldas, E. A. Lerche, L. F. Ruchko,

and L. A. Baccalá, Plasma Phys. Controlled Fusion 46, 669 (2004). 

https://doi.org/10.1088/0741-3335/46/4/007, Google Scholar, 

Crossref  
PDF

F

https://doi.org/10.1088/1741-4326/aa515a
http://scholar.google.com/scholar?hl=en&q=%0A%0AN.+R.+Walkden%0A%2C+%0A%0AA.+Wynn%0A%2C+%0A%0AF.+Militello%0A%2C+%0A%0AB.+Lipschultz%0A%2C+%0A%0AG.+Matthews%0A%2C+%0A%0AC.+Guillemaut%0A%2C+%0A%0AJ.+Harrison%0A%2C+and+%0A%0AD.+Moulton%0A%2C+Nucl.+Fusion+%0A57%2C+036016+%282017%29.+10.1088%2F1741-4326%2Faa515a
https://aip.scitation.org/servlet/linkout?suffix=c12/c12_1&dbid=16&doi=10.1063%2F5.0081281&key=10.1088%2F1741-4326%2Faa515a
https://doi.org/10.1088/1361-6587/ab24a0
http://scholar.google.com/scholar?hl=en&q=%0A%0AA.+Bencze%0A%2C+%0A%0AM.+Berta%0A%2C+%0A%0AA.+Buz%C3%A1s%0A%2C+%0A%0AP.+Hacek%0A%2C+%0A%0AJ.+Krbec%0A%2C+%0A%0AM.+Szuty%C3%A1nyi%0A%2C+and+COMPASS+Team%2C+Plasma+Phys.+Controlled+Fusion+%0A61%2C+085014+%282019%29.+10.1088%2F1361-6587%2Fab24a0
https://aip.scitation.org/servlet/linkout?suffix=c13/c13_1&dbid=16&doi=10.1063%2F5.0081281&key=10.1088%2F1361-6587%2Fab24a0
https://doi.org/10.1063/1.5086055
http://scholar.google.com/scholar?hl=en&q=%0A%0AF.+A.+C.+Pereira%0A%2C+%0A%0AI.+M.+Sokolov%0A%2C+%0A%0AD.+L.+Toufen%0A%2C+%0A%0AZ.+O.+Guimar%C3%A3es-Filho%0A%2C+%0A%0AI.+L.+Caldas%0A%2C+and+%0A%0AK.+W.+Gentle%0A%2C+Phys.+Plasmas+%0A26%2C+052301+%282019%29.+10.1063%2F1.5086055
https://aip.scitation.org/doi/10.1063/1.5086055
https://aip.scitation.org/servlet/linkout?suffix=c14/c14_1&dbid=128&doi=10.1063%2F5.0081281&key=000470877600016
https://doi.org/10.1063/1.5025062
http://scholar.google.com/scholar?hl=en&q=%0A%0AF.+A.+C.+Pereira%0A%2C+%0A%0AW.+A.+Hernandez%0A%2C+%0A%0AD.+L.+Toufen%0A%2C+%0A%0AZ.+O.+Guimar%C3%A3es-Filho%0A%2C+%0A%0AI.+L.+Caldas%0A%2C+and+%0A%0AK.+W.+Gentle%0A%2C+Phys.+Plasmas+%0A25%2C+042301+%282018%29.+10.1063%2F1.5025062
https://aip.scitation.org/doi/10.1063/1.5025062
https://aip.scitation.org/servlet/linkout?suffix=c15/c15_1&dbid=128&doi=10.1063%2F5.0081281&key=000431142200019
https://doi.org/10.1017/S0022377819000503
http://scholar.google.com/scholar?hl=en&q=%0A%0AW.+A.+Hernandez%0A%2C+%0A%0AZ.+O.+Guimar%C3%A3es-Filho%0A%2C+%0A%0AG.+G.+Grenfell%0A%2C+and+%0A%0AI.+C.+Nascimento%0A%2C+J.+Plasma+Phys.+%0A85%2C+905850407+%282019%29.+10.1017%2FS0022377819000503
https://aip.scitation.org/servlet/linkout?suffix=c16/c16_1&dbid=16&doi=10.1063%2F5.0081281&key=10.1017%2FS0022377819000503
http://scholar.google.com/scholar_lookup?hl=en&publication_year=2017&author=W.+A.+H.+Baquero&title=Turbulent+temperature+fluctuations+in+TCABR+tokamak
https://doi.org/10.1088/0741-3335/46/4/007
http://scholar.google.com/scholar?hl=en&q=%0A%0AA.+A.+Ferreira%0A%2C+%0A%0AM.+V.+A.+P.+Heller%0A%2C+%0A%0AI.+L.+Caldas%0A%2C+%0A%0AE.+A.+Lerche%0A%2C+%0A%0AL.+F.+Ruchko%0A%2C+and+%0A%0AL.+A.+Baccal%C3%A1%0A%2C+Plasma+Phys.+Controlled+Fusion+%0A46%2C+669+%282004%29.+10.1088%2F0741-3335%2F46%2F4%2F007
https://aip.scitation.org/servlet/linkout?suffix=c18/c18_1&dbid=16&doi=10.1063%2F5.0081281&key=10.1088%2F0741-3335%2F46%2F4%2F007
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

https://aip.scitation.org/doi/10.1063/5.0081281 6/13

19. R. A. Pitts, J. P. Coad, D. P. Coster, G. Federici, W. Fundamenski, J.

Horacek, K. Krieger, A. Kukushkin, J. Likonen, G. F. Matthews, M.

Rubel, J. D. Strachan, and JET-EFDA contributors, Plasma Phys.

Controlled Fusion 47, B303 (2005). 

https://doi.org/10.1088/0741-3335/47/12B/S22, Google Scholar, 

Crossref

20. D. G. Whyte, B. L. Lipschultz, P. C. Stangeby, J. Boedo, D. L. Rudakov,

J. G. Watkins, and W. P. West, Plasma Phys. Controlled Fusion 47, 1579

(2005). https://doi.org/10.1088/0741-3335/47/10/002, 

Google Scholar, Crossref, ISI

21. O. E. Garcia, Phys. Rev. Lett. 108, 265001 (2012). 

https://doi.org/10.1103/PhysRevLett.108.265001, Google Scholar, 

Crossref

22. O. E. Garcia, R. Kube, A. Theodorsen, and H. L. Pécseli, Phys. Plasmas

23, 052308 (2016). https://doi.org/10.1063/1.4951016, 

Google Scholar, Scitation, ISI

23. O. E. Garcia and A. Theodorsen, Phys. Plasmas 24, 032309 (2017). 

https://doi.org/10.1063/1.4978955, Google Scholar, Scitation, ISI

24. A. Theodorsen, O. E. Garcia, and M. Rypdal, Phys. Scr. 92, 054002

(2017). https://doi.org/10.1088/1402-4896/aa694c, Google Scholar, 

Crossref

25. A. Theodorsen and O. E. Garcia, Plasma Phys. Controlled Fusion 60,
 
PDF

F

https://doi.org/10.1088/0741-3335/47/12B/S22
http://scholar.google.com/scholar?hl=en&q=%0A%0AR.+A.+Pitts%0A%2C+%0A%0AJ.+P.+Coad%0A%2C+%0A%0AD.+P.+Coster%0A%2C+%0A%0AG.+Federici%0A%2C+%0A%0AW.+Fundamenski%0A%2C+%0A%0AJ.+Horacek%0A%2C+%0A%0AK.+Krieger%0A%2C+%0A%0AA.+Kukushkin%0A%2C+%0A%0AJ.+Likonen%0A%2C+%0A%0AG.+F.+Matthews%0A%2C+%0A%0AM.+Rubel%0A%2C+%0A%0AJ.+D.+Strachan%0A%2C+and+JET-EFDA+contributors%2C+Plasma+Phys.+Controlled+Fusion+%0A47%2C+B303+%282005%29.+10.1088%2F0741-3335%2F47%2F12B%2FS22
https://aip.scitation.org/servlet/linkout?suffix=c19/c19_1&dbid=16&doi=10.1063%2F5.0081281&key=10.1088%2F0741-3335%2F47%2F12B%2FS22
https://doi.org/10.1088/0741-3335/47/10/002
http://scholar.google.com/scholar?hl=en&q=%0A%0AD.+G.+Whyte%0A%2C+%0A%0AB.+L.+Lipschultz%0A%2C+%0A%0AP.+C.+Stangeby%0A%2C+%0A%0AJ.+Boedo%0A%2C+%0A%0AD.+L.+Rudakov%0A%2C+%0A%0AJ.+G.+Watkins%0A%2C+and+%0A%0AW.+P.+West%0A%2C+Plasma+Phys.+Controlled+Fusion+%0A47%2C+1579+%282005%29.+10.1088%2F0741-3335%2F47%2F10%2F002
https://aip.scitation.org/servlet/linkout?suffix=c20/c20_1&dbid=16&doi=10.1063%2F5.0081281&key=10.1088%2F0741-3335%2F47%2F10%2F002
https://aip.scitation.org/servlet/linkout?suffix=c20/c20_1&dbid=128&doi=10.1063%2F5.0081281&key=000233024900003
https://doi.org/10.1103/PhysRevLett.108.265001
http://scholar.google.com/scholar?hl=en&q=%0A%0AO.+E.+Garcia%0A%2C+Phys.+Rev.+Lett.+%0A108%2C+265001+%282012%29.+10.1103%2FPhysRevLett.108.265001
https://aip.scitation.org/servlet/linkout?suffix=c21/c21_1&dbid=16&doi=10.1063%2F5.0081281&key=10.1103%2FPhysRevLett.108.265001
https://doi.org/10.1063/1.4951016
http://scholar.google.com/scholar?hl=en&q=%0A%0AO.+E.+Garcia%0A%2C+%0A%0AR.+Kube%0A%2C+%0A%0AA.+Theodorsen%0A%2C+and+%0A%0AH.+L.+P%C3%A9cseli%0A%2C+Phys.+Plasmas+%0A23%2C+052308+%282016%29.+10.1063%2F1.4951016
https://aip.scitation.org/doi/10.1063/1.4951016
https://aip.scitation.org/servlet/linkout?suffix=c22/c22_1&dbid=128&doi=10.1063%2F5.0081281&key=000378427900033
https://doi.org/10.1063/1.4978955
http://scholar.google.com/scholar?hl=en&q=%0A%0AO.+E.+Garcia%0A+and+%0A%0AA.+Theodorsen%0A%2C+Phys.+Plasmas+%0A24%2C+032309+%282017%29.+10.1063%2F1.4978955
https://aip.scitation.org/doi/10.1063/1.4978955
https://aip.scitation.org/servlet/linkout?suffix=c23/c23_1&dbid=128&doi=10.1063%2F5.0081281&key=000397872500034
https://doi.org/10.1088/1402-4896/aa694c
http://scholar.google.com/scholar?hl=en&q=%0A%0AA.+Theodorsen%0A%2C+%0A%0AO.+E.+Garcia%0A%2C+and+%0A%0AM.+Rypdal%0A%2C+Phys.+Scr.+%0A92%2C+054002+%282017%29.+10.1088%2F1402-4896%2Faa694c
https://aip.scitation.org/servlet/linkout?suffix=c24/c24_1&dbid=16&doi=10.1063%2F5.0081281&key=10.1088%2F1402-4896%2Faa694c
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

https://aip.scitation.org/doi/10.1063/5.0081281 7/13

5. . eodo se  a d O. . Ga c a, as a ys. Co t o ed us o  60,

034006 (2018). https://doi.org/10.1088/1361-6587/aa9f9c, 

Google Scholar, Crossref

26. O. E. Garcia, S. M. Fritzner, R. Kube, I. Cziegler, B. LaBombard, and J.

L. Terry, Phys. Plasmas 20, 055901 (2013). 

https://doi.org/10.1063/1.4802942, Google Scholar, Scitation, ISI

27. A. Theodorsen, O. E. Garcia, R. Kube, B. LaBombard, and J. L. Terry,

Nucl. Fusion 57, 114004 (2017). 

https://doi.org/10.1088/1741-4326/aa7e4c, Google Scholar, Crossref

28. R. Kube, A. Theodorsen, O. E. Garcia, D. Brunner, B. LaBombard, and

J. L. Terry, J. Plasma Phys. 86, 905860519 (2020). 

https://doi.org/10.1017/S0022377820001282, Google Scholar, 

Crossref

29. R. Kube, O. E. Garcia, A. Theodorsen, D. Brunner, A. Q. Kuang, B.

LaBombard, and J. L. Terry, Plasma Phys. Controlled Fusion 60,

065002 (2018). https://doi.org/10.1088/1361-6587/aab726, 

Google Scholar, Crossref

30. R. Kube, A. Theodorsen, O. E. Garcia, B. LaBombard, and J. L. Terry,

Plasma Phys. Controlled Fusion 58, 054001 (2016). 

https://doi.org/10.1088/0741-3335/58/5/054001, Google Scholar, 

Crossref

31. A. Theodorsen, O. E. Garcia, J. Horacek, R. Kube, and R. A. Pitts,

Plasma Phys. Controlled Fusion 58, 044006 (2016). 

htt //d i /10 1088/0741 3335/58/4/044006 G l S h l
 
PDF

F

https://doi.org/10.1088/1361-6587/aa9f9c
http://scholar.google.com/scholar?hl=en&q=%0A%0AA.+Theodorsen%0A+and+%0A%0AO.+E.+Garcia%0A%2C+Plasma+Phys.+Controlled+Fusion+%0A60%2C+034006+%282018%29.+10.1088%2F1361-6587%2Faa9f9c
https://aip.scitation.org/servlet/linkout?suffix=c25/c25_1&dbid=16&doi=10.1063%2F5.0081281&key=10.1088%2F1361-6587%2Faa9f9c
https://doi.org/10.1063/1.4802942
http://scholar.google.com/scholar?hl=en&q=%0A%0AO.+E.+Garcia%0A%2C+%0A%0AS.+M.+Fritzner%0A%2C+%0A%0AR.+Kube%0A%2C+%0A%0AI.+Cziegler%0A%2C+%0A%0AB.+LaBombard%0A%2C+and+%0A%0AJ.+L.+Terry%0A%2C+Phys.+Plasmas+%0A20%2C+055901+%282013%29.+10.1063%2F1.4802942
https://aip.scitation.org/doi/10.1063/1.4802942
https://aip.scitation.org/servlet/linkout?suffix=c26/c26_1&dbid=128&doi=10.1063%2F5.0081281&key=000320000000065
https://doi.org/10.1088/1741-4326/aa7e4c
http://scholar.google.com/scholar?hl=en&q=%0A%0AA.+Theodorsen%0A%2C+%0A%0AO.+E.+Garcia%0A%2C+%0A%0AR.+Kube%0A%2C+%0A%0AB.+LaBombard%0A%2C+and+%0A%0AJ.+L.+Terry%0A%2C+Nucl.+Fusion+%0A57%2C+114004+%282017%29.+10.1088%2F1741-4326%2Faa7e4c
https://aip.scitation.org/servlet/linkout?suffix=c27/c27_1&dbid=16&doi=10.1063%2F5.0081281&key=10.1088%2F1741-4326%2Faa7e4c
https://doi.org/10.1017/S0022377820001282
http://scholar.google.com/scholar?hl=en&q=%0A%0AR.+Kube%0A%2C+%0A%0AA.+Theodorsen%0A%2C+%0A%0AO.+E.+Garcia%0A%2C+%0A%0AD.+Brunner%0A%2C+%0A%0AB.+LaBombard%0A%2C+and+%0A%0AJ.+L.+Terry%0A%2C+J.+Plasma+Phys.+%0A86%2C+905860519+%282020%29.+10.1017%2FS0022377820001282
https://aip.scitation.org/servlet/linkout?suffix=c28/c28_1&dbid=16&doi=10.1063%2F5.0081281&key=10.1017%2FS0022377820001282
https://doi.org/10.1088/1361-6587/aab726
http://scholar.google.com/scholar?hl=en&q=%0A%0AR.+Kube%0A%2C+%0A%0AO.+E.+Garcia%0A%2C+%0A%0AA.+Theodorsen%0A%2C+%0A%0AD.+Brunner%0A%2C+%0A%0AA.+Q.+Kuang%0A%2C+%0A%0AB.+LaBombard%0A%2C+and+%0A%0AJ.+L.+Terry%0A%2C+Plasma+Phys.+Controlled+Fusion+%0A60%2C+065002+%282018%29.+10.1088%2F1361-6587%2Faab726
https://aip.scitation.org/servlet/linkout?suffix=c29/c29_1&dbid=16&doi=10.1063%2F5.0081281&key=10.1088%2F1361-6587%2Faab726
https://doi.org/10.1088/0741-3335/58/5/054001
http://scholar.google.com/scholar?hl=en&q=%0A%0AR.+Kube%0A%2C+%0A%0AA.+Theodorsen%0A%2C+%0A%0AO.+E.+Garcia%0A%2C+%0A%0AB.+LaBombard%0A%2C+and+%0A%0AJ.+L.+Terry%0A%2C+Plasma+Phys.+Controlled+Fusion+%0A58%2C+054001+%282016%29.+10.1088%2F0741-3335%2F58%2F5%2F054001
https://aip.scitation.org/servlet/linkout?suffix=c30/c30_1&dbid=16&doi=10.1063%2F5.0081281&key=10.1088%2F0741-3335%2F58%2F5%2F054001
https://doi.org/10.1088/0741-3335/58/4/044006
http://scholar.google.com/scholar?hl=en&q=%0A%0AA.+Theodorsen%0A%2C+%0A%0AO.+E.+Garcia%0A%2C+%0A%0AJ.+Horacek%0A%2C+%0A%0AR.+Kube%0A%2C+and+%0A%0AR.+A.+Pitts%0A%2C+Plasma+Phys.+Controlled+Fusion+%0A58%2C+044006+%282016%29.+10.1088%2F0741-3335%2F58%2F4%2F044006
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

https://aip.scitation.org/doi/10.1063/5.0081281 8/13

https://doi.org/10.1088/0741-3335/58/4/044006, Google Scholar, 

Crossref

32. F. A. C. Pereira, D. L. Toufen, Z. O. Guimarães-Filho, I. L. Caldas, R. L.

Viana, and K. W. Gentle, Phys. Plasmas 28, 032301 (2021). 

https://doi.org/10.1063/5.0033381, Google Scholar, Scitation, ISI

33. Z. O. Guimarães-Filho, I. L. Caldas, R. L. Viana, J. Kurths, I. C.

Nascimento, and Y. K. Kuznetsov, Phys. Lett. A 372, 1088 (2008). 

https://doi.org/10.1016/j.physleta.2007.07.088, Google Scholar, 

Crossref

34. Z. O. Guimarães-Filho, G. Z. dos Santos Lima, I. L. Caldas, R. L. Viana,

I. C. Nascimento, and Y. K. Kuznetsov, J. Phys. Conf. Ser. 246, 012014

(2010). https://doi.org/10.1088/1742-6596/246/1/012014, 

Google Scholar, Crossref

35. R. L. Viana, D. L. Toufen, Z. O. Guimarães-Filho, I. L. Caldas, K. W.

Gentle, and I. C. Nascimento, “
Recurrence analysis of turbulent

fluctuations in magnetically confined plasmas,” in Recurrence Plots

and Their Quantifications: Expanding Horizons, edited by C. L.

Webber, Jr. , C. Ioana , and N. Marwan (
Springer International

Publishing, 2016), pp. 341–353. Google Scholar, Crossref

36. J.-P. Eckmann, S. O. Kamphorst, and D. Ruelle, Europhys. Lett. 4, 973

(1987). https://doi.org/10.1209/0295-5075/4/9/004, 

Google Scholar, Crossref

37. C. L. Webber and J. P. Zbilut, J. Appl. Physiol. 76, 965 (1994).  
PDF

F

https://doi.org/10.1088/0741-3335/58/4/044006
http://scholar.google.com/scholar?hl=en&q=%0A%0AA.+Theodorsen%0A%2C+%0A%0AO.+E.+Garcia%0A%2C+%0A%0AJ.+Horacek%0A%2C+%0A%0AR.+Kube%0A%2C+and+%0A%0AR.+A.+Pitts%0A%2C+Plasma+Phys.+Controlled+Fusion+%0A58%2C+044006+%282016%29.+10.1088%2F0741-3335%2F58%2F4%2F044006
https://aip.scitation.org/servlet/linkout?suffix=c31/c31_1&dbid=16&doi=10.1063%2F5.0081281&key=10.1088%2F0741-3335%2F58%2F4%2F044006
https://doi.org/10.1063/5.0033381
http://scholar.google.com/scholar?hl=en&q=%0A%0AF.+A.+C.+Pereira%0A%2C+%0A%0AD.+L.+Toufen%0A%2C+%0A%0AZ.+O.+Guimar%C3%A3es-Filho%0A%2C+%0A%0AI.+L.+Caldas%0A%2C+%0A%0AR.+L.+Viana%0A%2C+and+%0A%0AK.+W.+Gentle%0A%2C+Phys.+Plasmas+%0A28%2C+032301+%282021%29.+10.1063%2F5.0033381
https://aip.scitation.org/doi/10.1063/5.0033381
https://aip.scitation.org/servlet/linkout?suffix=c32/c32_1&dbid=128&doi=10.1063%2F5.0081281&key=000627441500001
https://doi.org/10.1016/j.physleta.2007.07.088
http://scholar.google.com/scholar?hl=en&q=%0A%0AZ.+O.+Guimar%C3%A3es-Filho%0A%2C+%0A%0AI.+L.+Caldas%0A%2C+%0A%0AR.+L.+Viana%0A%2C+%0A%0AJ.+Kurths%0A%2C+%0A%0AI.+C.+Nascimento%0A%2C+and+%0A%0AY.+K.+Kuznetsov%0A%2C+Phys.+Lett.+A+%0A372%2C+1088+%282008%29.+10.1016%2Fj.physleta.2007.07.088
https://aip.scitation.org/servlet/linkout?suffix=c33/c33_1&dbid=16&doi=10.1063%2F5.0081281&key=10.1016%2Fj.physleta.2007.07.088
https://doi.org/10.1088/1742-6596/246/1/012014
http://scholar.google.com/scholar?hl=en&q=%0A%0AZ.+O.+Guimar%C3%A3es-Filho%0A%2C+%0A%0AG.+Z.+dos+Santos+Lima%0A%2C+%0A%0AI.+L.+Caldas%0A%2C+%0A%0AR.+L.+Viana%0A%2C+%0A%0AI.+C.+Nascimento%0A%2C+and+%0A%0AY.+K.+Kuznetsov%0A%2C+J.+Phys.+Conf.+Ser.+%0A246%2C+012014+%282010%29.+10.1088%2F1742-6596%2F246%2F1%2F012014
https://aip.scitation.org/servlet/linkout?suffix=c34/c34_1&dbid=16&doi=10.1063%2F5.0081281&key=10.1088%2F1742-6596%2F246%2F1%2F012014
http://scholar.google.com/scholar_lookup?hl=en&publication_year=2016&pages=341-353&author=R.+L.+Vianaauthor=D.+L.+Toufenauthor=Z.+O.+Guimar%C3%A3es-Filhoauthor=I.+L.+Caldasauthor=K.+W.+Gentleauthor=I.+C.+Nascimentoauthor=C.+L.+Webber&author=C.+Ioana&author=N.+Marwan&title=Recurrence+Plots+and+Their+Quantifications%3A+Expanding+Horizons
https://aip.scitation.org/servlet/linkout?suffix=c35/c35_1&dbid=16&doi=10.1063%2F5.0081281&key=10.1007%2F978-3-319-29922-8_18
https://doi.org/10.1209/0295-5075/4/9/004
http://scholar.google.com/scholar?hl=en&q=%0A%0AJ.-P.+Eckmann%0A%2C+%0A%0AS.+O.+Kamphorst%0A%2C+and+%0A%0AD.+Ruelle%0A%2C+Europhys.+Lett.+%0A4%2C+973+%281987%29.+10.1209%2F0295-5075%2F4%2F9%2F004
https://aip.scitation.org/servlet/linkout?suffix=c36/c36_1&dbid=16&doi=10.1063%2F5.0081281&key=10.1209%2F0295-5075%2F4%2F9%2F004
https://doi.org/10.1152/jappl.1994.76.2.965
http://scholar.google.com/scholar?hl=en&q=%0A%0AC.+L.+Webber%0A+and+%0A%0AJ.+P.+Zbilut%0A%2C+J.+Appl.+Physiol.+%0A76%2C+965+%281994%29.+10.1152%2Fjappl.1994.76.2.965
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

https://aip.scitation.org/doi/10.1063/5.0081281 9/13

https://doi.org/10.1152/jappl.1994.76.2.965, Google Scholar, 

Crossref, ISI

38. N. Marwan, N. Wessel, U. Meyerfeldt, A. Schirdewan, and J. Kurths,

Phys. Rev. E 66, 026702 (2002). 

https://doi.org/10.1103/PhysRevE.66.026702, Google Scholar, 

Crossref, ISI

39. R. M. O. Galvão, C. H. S. Amador, W. A. H. Baquero, F. Borges, I. L.

Caldas, N. A. M. Cuevas, V. N. Duarte, A. G. Elfimov, J. I. Elizondo, A.

M. M. Fonseca, T. M. Germano, G. G. Grenfell, Z. O. Guimarães-Filho,

J. L. Jeronimo, Y. K. Kuznetsov, M. A. M. Manrique, I. C. Nascimento,

C. J. A. Pires, P. G. P. Puglia, A. P. Reis, G. Ronchi, L. F. Ruchko, W. P.

de Sá, R. J. F. Sgalla, E. K. Sanada, J. H. F. Severo, V. C. Theodoro, and

D. L. Toufen, J. Phys.: Conf. Ser. 591, 012001 (2015). 

https://doi.org/10.1088/1742-6596/591/1/012001, Google Scholar, 

Crossref

40. G. G. Grenfell, I. C. Nascimento, D. S. Oliveira, Z. O. Guimarães-Filho,

J. I. Elizondo, A. P. Reis, R. M. O. Galvão, W. A. H. Baquero, A. M.

Oliveira, G. Ronchi, W. P. de Sá, and J. H. F. Severo, Phys. Plasmas 25,

072301 (2018). https://doi.org/10.1063/1.5029561, Google Scholar, 

Scitation, ISI

41. E. Parzen, Stochastic Processes (
Society for Industrial and Applied

Mathematics, 1999). Google Scholar, Crossref

42. A. Gut, Probability: A Graduate Course (
Springer-Verlag, New York,

2013). Google Scholar, Crossref

PDF

F

https://doi.org/10.1152/jappl.1994.76.2.965
http://scholar.google.com/scholar?hl=en&q=%0A%0AC.+L.+Webber%0A+and+%0A%0AJ.+P.+Zbilut%0A%2C+J.+Appl.+Physiol.+%0A76%2C+965+%281994%29.+10.1152%2Fjappl.1994.76.2.965
https://aip.scitation.org/servlet/linkout?suffix=c37/c37_1&dbid=16&doi=10.1063%2F5.0081281&key=10.1152%2Fjappl.1994.76.2.965
https://aip.scitation.org/servlet/linkout?suffix=c37/c37_1&dbid=128&doi=10.1063%2F5.0081281&key=A1994MX61000064
https://doi.org/10.1103/PhysRevE.66.026702
http://scholar.google.com/scholar?hl=en&q=%0A%0AN.+Marwan%0A%2C+%0A%0AN.+Wessel%0A%2C+%0A%0AU.+Meyerfeldt%0A%2C+%0A%0AA.+Schirdewan%0A%2C+and+%0A%0AJ.+Kurths%0A%2C+Phys.+Rev.+E+%0A66%2C+026702+%282002%29.+10.1103%2FPhysRevE.66.026702
https://aip.scitation.org/servlet/linkout?suffix=c38/c38_1&dbid=16&doi=10.1063%2F5.0081281&key=10.1103%2FPhysRevE.66.026702
https://aip.scitation.org/servlet/linkout?suffix=c38/c38_1&dbid=128&doi=10.1063%2F5.0081281&key=000177971300092
https://doi.org/10.1088/1742-6596/591/1/012001
http://scholar.google.com/scholar?hl=en&q=%0A%0AR.+M.+O.+Galv%C3%A3o%0A%2C+%0A%0AC.+H.+S.+Amador%0A%2C+%0A%0AW.+A.+H.+Baquero%0A%2C+%0A%0AF.+Borges%0A%2C+%0A%0AI.+L.+Caldas%0A%2C+%0A%0AN.+A.+M.+Cuevas%0A%2C+%0A%0AV.+N.+Duarte%0A%2C+%0A%0AA.+G.+Elfimov%0A%2C+%0A%0AJ.+I.+Elizondo%0A%2C+%0A%0AA.+M.+M.+Fonseca%0A%2C+%0A%0AT.+M.+Germano%0A%2C+%0A%0AG.+G.+Grenfell%0A%2C+%0A%0AZ.+O.+Guimar%C3%A3es-Filho%0A%2C+%0A%0AJ.+L.+Jeronimo%0A%2C+%0A%0AY.+K.+Kuznetsov%0A%2C+%0A%0AM.+A.+M.+Manrique%0A%2C+%0A%0AI.+C.+Nascimento%0A%2C+%0A%0AC.+J.+A.+Pires%0A%2C+%0A%0AP.+G.+P.+Puglia%0A%2C+%0A%0AA.+P.+Reis%0A%2C+%0A%0AG.+Ronchi%0A%2C+%0A%0AL.+F.+Ruchko%0A%2C+%0A%0AW.+P.+de+S%C3%A1%0A%2C+%0A%0AR.+J.+F.+Sgalla%0A%2C+%0A%0AE.+K.+Sanada%0A%2C+%0A%0AJ.+H.+F.+Severo%0A%2C+%0A%0AV.+C.+Theodoro%0A%2C+and+%0A%0AD.+L.+Toufen%0A%2C+J.+Phys.%3A+Conf.+Ser.+%0A591%2C+012001+%282015%29.+10.1088%2F1742-6596%2F591%2F1%2F012001
https://aip.scitation.org/servlet/linkout?suffix=c39/c39_1&dbid=16&doi=10.1063%2F5.0081281&key=10.1088%2F1742-6596%2F591%2F1%2F012001
https://doi.org/10.1063/1.5029561
http://scholar.google.com/scholar?hl=en&q=%0A%0AG.+G.+Grenfell%0A%2C+%0A%0AI.+C.+Nascimento%0A%2C+%0A%0AD.+S.+Oliveira%0A%2C+%0A%0AZ.+O.+Guimar%C3%A3es-Filho%0A%2C+%0A%0AJ.+I.+Elizondo%0A%2C+%0A%0AA.+P.+Reis%0A%2C+%0A%0AR.+M.+O.+Galv%C3%A3o%0A%2C+%0A%0AW.+A.+H.+Baquero%0A%2C+%0A%0AA.+M.+Oliveira%0A%2C+%0A%0AG.+Ronchi%0A%2C+%0A%0AW.+P.+de+S%C3%A1%0A%2C+and+%0A%0AJ.+H.+F.+Severo%0A%2C+Phys.+Plasmas+%0A25%2C+072301+%282018%29.+10.1063%2F1.5029561
https://aip.scitation.org/doi/10.1063/1.5029561
https://aip.scitation.org/servlet/linkout?suffix=c40/c40_1&dbid=128&doi=10.1063%2F5.0081281&key=000440589100028
http://scholar.google.com/scholar_lookup?hl=en&publication_year=1999&author=E.+Parzen&title=Stochastic+Processes
https://aip.scitation.org/servlet/linkout?suffix=c41/c41_1&dbid=16&doi=10.1063%2F5.0081281&key=10.1137%2F1.9781611971125
http://scholar.google.com/scholar_lookup?hl=en&publication_year=2013&author=A.+Gut&title=Probability%3A+A+Graduate+Course
https://aip.scitation.org/servlet/linkout?suffix=c42/c42_1&dbid=16&doi=10.1063%2F5.0081281&key=10.1007%2F978-1-4614-4708-5
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

https://aip.scitation.org/doi/10.1063/5.0081281 10/13

g

43. D. T. Gillespie, Phys. Rev. E 54, 2084 (1996). 

https://doi.org/10.1103/PhysRevE.54.2084, Google Scholar, 

Crossref, ISI

44. Z. Schuss, Theory and Applications of Stochastic Processes (

Springer-Verlag, New York, 2010). Google Scholar, Crossref

45. G. E. Uhlenbeck and L. S. Ornstein, Phys. Rev. 36, 823 (1930). 

https://doi.org/10.1103/PhysRev.36.823, Google Scholar, Crossref

46. A. Feuerverger and R. A. Mureika, Ann. Stat. 5, 88 (1977); available at 

http://www.jstor.org/stable/2958763. Google Scholar, Crossref

47. P. R. Bevington and D. K. Robinson, Data Reduction and Error

Analysis for the Physical Sciences, 3rd ed. (
McGraw-Hill, 2003). 

Google Scholar

48. J. R. Taylor, An Introduction to Error Analysis, 2nd ed. (
University

Science Books, 1997). Google Scholar

49. S. F. Nørrelykke and H. Flyvbjerg, Rev. Sci. Instrum. 81, 075103 (2010). 

https://doi.org/10.1063/1.3455217, Google Scholar, Scitation, ISI

50. P. Welch, IEEE Trans. Audio Electroacoust. 15, 70 (1967). 

https://doi.org/10.1109/TAU.1967.1161901, Google Scholar, Crossref

51. P. Podder, T. Z. Khan, M. H. Khan, and M. M. Rahman, Int. J. Comput. 
PDF

F

http://scholar.google.com/scholar_lookup?hl=en&publication_year=2013&author=A.+Gut&title=Probability%3A+A+Graduate+Course
https://aip.scitation.org/servlet/linkout?suffix=c42/c42_1&dbid=16&doi=10.1063%2F5.0081281&key=10.1007%2F978-1-4614-4708-5
https://doi.org/10.1103/PhysRevE.54.2084
http://scholar.google.com/scholar?hl=en&q=%0A%0AD.+T.+Gillespie%0A%2C+Phys.+Rev.+E+%0A54%2C+2084+%281996%29.+10.1103%2FPhysRevE.54.2084
https://aip.scitation.org/servlet/linkout?suffix=c43/c43_1&dbid=16&doi=10.1063%2F5.0081281&key=10.1103%2FPhysRevE.54.2084
https://aip.scitation.org/servlet/linkout?suffix=c43/c43_1&dbid=128&doi=10.1063%2F5.0081281&key=A1996VD67400134
http://scholar.google.com/scholar_lookup?hl=en&publication_year=2010&author=Z.+Schuss&title=Theory+and+Applications+of+Stochastic+Processes
https://aip.scitation.org/servlet/linkout?suffix=c44/c44_1&dbid=16&doi=10.1063%2F5.0081281&key=10.1007%2F978-1-4419-1605-1
https://doi.org/10.1103/PhysRev.36.823
http://scholar.google.com/scholar?hl=en&q=%0A%0AG.+E.+Uhlenbeck%0A+and+%0A%0AL.+S.+Ornstein%0A%2C+Phys.+Rev.+%0A36%2C+823+%281930%29.+10.1103%2FPhysRev.36.823
https://aip.scitation.org/servlet/linkout?suffix=c45/c45_1&dbid=16&doi=10.1063%2F5.0081281&key=10.1103%2FPhysRev.36.823
http://www.jstor.org/stable/2958763
http://scholar.google.com/scholar?hl=en&q=%0A%0AA.+Feuerverger%0A+and+%0A%0AR.+A.+Mureika%0A%2C+Ann.+Stat.+%0A5%2C+88+%281977%29%3B+available+at+http%3A%2F%2Fwww.jstor.org%2Fstable%2F2958763.
https://aip.scitation.org/servlet/linkout?suffix=c46/c46_1&dbid=16&doi=10.1063%2F5.0081281&key=10.1214%2Faos%2F1176343742
http://scholar.google.com/scholar_lookup?hl=en&publication_year=2003&author=P.+R.+Bevingtonauthor=D.+K.+Robinson&title=Data+Reduction+and+Error+Analysis+for+the+Physical+Sciences
http://scholar.google.com/scholar_lookup?hl=en&publication_year=1997&author=J.+R.+Taylor&title=An+Introduction+to+Error+Analysis
https://doi.org/10.1063/1.3455217
http://scholar.google.com/scholar?hl=en&q=%0A%0AS.+F.+N%C3%B8rrelykke%0A+and+%0A%0AH.+Flyvbjerg%0A%2C+Rev.+Sci.+Instrum.+%0A81%2C+075103+%282010%29.+10.1063%2F1.3455217
https://aip.scitation.org/doi/10.1063/1.3455217
https://aip.scitation.org/servlet/linkout?suffix=c49/c49_1&dbid=128&doi=10.1063%2F5.0081281&key=000281033400057
https://doi.org/10.1109/TAU.1967.1161901
http://scholar.google.com/scholar?hl=en&q=%0A%0AP.+Welch%0A%2C+IEEE+Trans.+Audio+Electroacoust.+%0A15%2C+70+%281967%29.+10.1109%2FTAU.1967.1161901
https://aip.scitation.org/servlet/linkout?suffix=c50/c50_1&dbid=16&doi=10.1063%2F5.0081281&key=10.1109%2FTAU.1967.1161901
https://doi.org/10.5120/16891-6927
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

https://aip.scitation.org/doi/10.1063/5.0081281 11/13

Appl. 96, 1–7 (2014). https://doi.org/10.5120/16891-6927, 

Google Scholar, Crossref

52. W. L. Briggs and V. E. Henson, The DFT: An Owner's Manual for the

Discrete Fourier Transform (
Society for Industrial and Applied

Mathematics, 1995). Google Scholar, Crossref

53. G. Y. Antar, S. I. Krasheninnikov, P. Devynck, R. P. Doerner, E. M.

Hollmann, J. A. Boedo, S. C. Luckhardt, and R. W. Conn, Phys. Rev.

Lett. 87, 065001 (2001). 

https://doi.org/10.1103/PhysRevLett.87.065001, Google Scholar, 

Crossref, ISI

54. Y. H. Xu, S. Jachmich, R. R. Weynants, and TEXTOR Team, Plasma

Phys. Controlled Fusion 47, 1841–1855 (2005). 

https://doi.org/10.1088/0741-3335/47/10/014, Google Scholar, 

Crossref

55. L. C. Appel, S. Kwak, F. Militello, and J. Svensson, Plasma Phys.

Controlled Fusion 62, 125002 (2020). 

https://doi.org/10.1088/1361-6587/ab8e1a, Google Scholar, 

Crossref

© 2022 Author(s). Published under an exclusive license by AIP

Publishing.

 
PDF

F

https://doi.org/10.5120/16891-6927
http://scholar.google.com/scholar?hl=en&q=%0A%0AP.+Podder%0A%2C+%0A%0AT.+Z.+Khan%0A%2C+%0A%0AM.+H.+Khan%0A%2C+and+%0A%0AM.+M.+Rahman%0A%2C+Int.+J.+Comput.+Appl.+%0A96%2C+1%E2%80%937+%282014%29.+10.5120%2F16891-6927
https://aip.scitation.org/servlet/linkout?suffix=c51/c51_1&dbid=16&doi=10.1063%2F5.0081281&key=10.5120%2F16891-6927
http://scholar.google.com/scholar_lookup?hl=en&publication_year=1995&author=W.+L.+Briggsauthor=V.+E.+Henson&title=The+DFT%3A+An+Owner%27s+Manual+for+the+Discrete+Fourier+Transform
https://aip.scitation.org/servlet/linkout?suffix=c52/c52_1&dbid=16&doi=10.1063%2F5.0081281&key=10.1137%2F1.9781611971514
https://doi.org/10.1103/PhysRevLett.87.065001
http://scholar.google.com/scholar?hl=en&q=%0A%0AG.+Y.+Antar%0A%2C+%0A%0AS.+I.+Krasheninnikov%0A%2C+%0A%0AP.+Devynck%0A%2C+%0A%0AR.+P.+Doerner%0A%2C+%0A%0AE.+M.+Hollmann%0A%2C+%0A%0AJ.+A.+Boedo%0A%2C+%0A%0AS.+C.+Luckhardt%0A%2C+and+%0A%0AR.+W.+Conn%0A%2C+Phys.+Rev.+Lett.+%0A87%2C+065001+%282001%29.+10.1103%2FPhysRevLett.87.065001
https://aip.scitation.org/servlet/linkout?suffix=c53/c53_1&dbid=16&doi=10.1063%2F5.0081281&key=10.1103%2FPhysRevLett.87.065001
https://aip.scitation.org/servlet/linkout?suffix=c53/c53_1&dbid=128&doi=10.1063%2F5.0081281&key=000170310200018
https://doi.org/10.1088/0741-3335/47/10/014
http://scholar.google.com/scholar?hl=en&q=%0A%0AY.+H.+Xu%0A%2C+%0A%0AS.+Jachmich%0A%2C+%0A%0AR.+R.+Weynants%0A%2C+and+TEXTOR+Team%2C+Plasma+Phys.+Controlled+Fusion+%0A47%2C+1841%E2%80%931855+%282005%29.+10.1088%2F0741-3335%2F47%2F10%2F014
https://aip.scitation.org/servlet/linkout?suffix=c54/c54_1&dbid=16&doi=10.1063%2F5.0081281&key=10.1088%2F0741-3335%2F47%2F10%2F014
https://doi.org/10.1088/1361-6587/ab8e1a
http://scholar.google.com/scholar?hl=en&q=%0A%0AL.+C.+Appel%0A%2C+%0A%0AS.+Kwak%0A%2C+%0A%0AF.+Militello%0A%2C+and+%0A%0AJ.+Svensson%0A%2C+Plasma+Phys.+Controlled+Fusion+%0A62%2C+125002+%282020%29.+10.1088%2F1361-6587%2Fab8e1a
https://aip.scitation.org/servlet/linkout?suffix=c55/c55_1&dbid=16&doi=10.1063%2F5.0081281&key=10.1088%2F1361-6587%2Fab8e1a
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

https://aip.scitation.org/doi/10.1063/5.0081281 12/13

Resources

AUTHOR

LIBRARIAN

ADVERTISER

General Information

ABOUT

CONTACT

HELP

PRIVACY POLICY

TERMS OF USE

FOLLOW AIP PUBLISHING:

 
 


Website © 2022 AIP Publishing LLC.

Article copyright remains as  
PDF

F

https://images.scitation.org/redirect.spark?MID=176720&plid=1828074&setID=375713&channelID=5863&CID=673334&banID=520713613&PID=0&textadID=0&tc=1&adSize=728x90&matches=%5B%22P2736P5449%22%5D&mt=1660258036327543&sw=1536&sh=864&spr=1.25&referrer=https%3A%2F%2Faip.scitation.org%2Fdoi%2F10.1063%2F5.0081281&hc=d5375f72aa212b632e8683962ad67401743c9701&location=
https://publishing.aip.org/authors
https://publishing.aip.org/librarians
http://www.scitation.org/advertising
http://www.scitation.org/about
http://www.scitation.org/contact
http://www.scitation.org/help
https://publishing.aip.org/privacy/
https://publishing.aip.org/terms-of-use/
http://www.scitation.org/
https://www.facebook.com/AIPPublishing/
https://twitter.com/AIP_Publishing
https://www.linkedin.com/company/10306347
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

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

specified within the article.

 
PDF

F

https://aip.scitation.org/doi/pdf/10.1063/5.0081281

