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The present work investigates influence of self-focused elliptical laser beam
on second harmonic generation (SHG) in cold quantum plasma (CQP). There is estab-
lishment of transverse intensity gradients on account of self-focused elliptical laser
beam in relativistic plasma. These intensity gradients cause excitation of electron
plasma wave (EPW) at pump beam’s frequency. Excited EPW interacts nonlinearly
with pump wave thereby producing 2nd harmonics. The nonlinear differential equa-
tions representing beam waist’s behavior against normalized distance is derived
through Wentzel, Kramers and Brillouin (WKB), approach and paraxial theory. Non-
linear Ordinary differential equation (ODE) is solved numerically in order to explore
effect of distinct laser-plasma parameters and quantum contribution on beam waist of
pump wave and 2nd harmonics efficiency. The present outcome is compared with clas-
sical relativistic plasma (CRP) case.

JIUTEPATYPA

. P. Sprangle, E. Esarey, J. Krall. Phys. Plasmas, 3, 2183 (1996).
. W.F. Utlaut, R. Cohen. Science, 174, 245 (1971).
. A. Singh, K. Walia. J. Fusion Energ., 32, 355 (2013).
. A. Singh, K. Walia. J. Fusion Energ., 31, 531 (2012).
. K.A. Brueckner, S. Jorna. Rev. Mod. Phys., 46, 325 (1974).
. J. Faure, Y. Glinec, A. Pukhov, S. Kiselev, S. Gordienko, E. Lefebvre, J.P. Rousseau,
F. Burgy, V. Malka. Nature, 431, 541 (2004).
7. S.C. Wilks, J.M. Dawson, W.B. Mori, T. Katsouleas, M.E. Jones. Phys. Rev. Lett., 62,
2600 (1989).
8. P.B. Corkum, C. Rolland, T. Rao. Phys. Rev. Lett., 57, 2268(1986).
9. A. Singh, K. Walia, J. Fusion Energ., 32, 422 (2013).
10. K. Walia. Optik, 225, 165889 (2021).
11. K. Walia. Optik, 221, 165365 (2020).
12. K. Walia. Optik, 225, 165592 (2020).
13. K. Walia. Optik, 219, 165040 (2020).
14. K. Walia, A. Singh. J. Fusion Energ., 33(1), 83-87 (2014).
15. K. Walia, D. Tripathi, Y. Tyagi. Commun. Theor. Phys., 68, 245 (2017).
16. K. Walia, S. Kaur. Commun. Theor. Phys., 65, 78 (2016).

AN DW=

" Ionnas Bepcus cTaThy MyOIUKyeTCs B aHTIIMHCKOI BEPCHH Ky pHAJIA
(Journal of Contemporary Physics (Armenian Academy of Sciences), 2024, Vol. 59, No. 2).

164


https://doi.org/10.54503/0002-3035-2024-59.2-164

17
18
19
20

21.

22.
23.
24.
25.

26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

36.

37.
38.
39.

40.

41.

42.
43.

44.
45.
46.
47.
48.
49.
50.
51.

52.

53.
54.

. K. Walia, Y. Tyagi, D. Tripathi, A.M. Alshehri, N. Ahmad. Optik, 195, 163166 (2019).
. K. Walia, D. Tripathi. Optik, 186, 46 (2019).

. K. Walia. J. Fusion Energ, 35, 446 (2016).

. A. Bers, 1.P. Shkarofsky, M. Shoucri. Phys. Plasmas, 16, 022104 (2009).

B.E. Lemoff, G.Y. Yin, C.L. GordonlIl, C.P.J. Barty, S.E. Harris. Phys. Rev. Lett., 74,
1574 (1995).

G.A. Askaryan. JETP, 15, 1088 (1962).

R.L. Carman, D.W. Forslund, J.M. Kindel. Phys. Rev. Lett., 46, 29 (1981).

P. Jha, E. Agrawal. Phys. Plasmas, 21, 053107 (2014).

N.H. Burnett, H.A. Baldis, M.C. Richardson, G.D. Enright. Appl. Phys. Lett., 31, 172
(1977).

K. Walia. Optik, 127, 6618 (2016).

K. Walia, V. Kakkar, D. Tripathi. Optik, 204, 164150 (2020).

N. Kant, A.K. Sharma. J. Phys. D Appl. Phys., 37, 998 (2004).

R.N. Agarwal, B.K. Pandey, A.K. Sharma. Phys. Scr., 63, 243 (2001).

K. Walia, R.K. Verma, A. Singh. Optik, 255, 165745 (2021).

H. Hora, A.K. Ghatak. Phys. Rev. A (Coll Park), 31, 3473 (1985).

A. Bhatia, K. Walia, A. Singh. Optik, 245, 167747 (2021).

K. Walia, P. Sharma, A. Singh. Optik, 245, 167627 (2021).

F. Brunel. J. Opt. Soc. Am. B, 7, 521 (1990).

J. Parashar, H.D. Pandey. L.E.E.E. Trans, Plasma Sci. IEEE Nucl. Plasma Sci. Soc., 20,
996 (1992).

M.S. Sodha, J.K. Sharma, D.P. Tewari, R.P. Sharma, S.C. Kaushik. Plasma Phys., 20,
825 (1978).

N. Erokhin, V.E. Zakharov, S.S. Moiseev. Sov. Phys. JETP, 29, 101 (1969).

U. Teubner, P. Gibbon. Rev. Mod. Phys., 81, 445 (2009).

J.A. Stamper, R.H. Lehmberg, A. Schmitt, M.J. Herbst, F.C. Young, J.H. Gardner,
S.P. Obenschain. Phys. Rev. E Stat. Phys. Plas. Fluids Relat. Interdiscip. 28(8), 2563
(1985).

M.S. Sodha, P.K. Kaw. Harmonics in Plasmas in Advances in Electronics and Electron
Physics, vol. 27, edited by L. Marton (Academic, New York), p. 187293 (1969).

M. Bauer, C. Lei, K. Read, R. Tobey, J. Gland, M.M. Murnane, H.C. Kapteyn. Phys.
Rev. Lett., 87, 025501 (2001).

C. Winterfeldt, C. Spielmann, G. Gerber. Rev. Mod. Phys., 80, 117 (2008).

R.I. Tobey, ML.E. Siemens, O. Cohen, M.M. Murnane, H.C. Kapteyn, K.A. Nelson. Opt.
Lett., 87, 286 (2007).

G. Fibich. Phys. Rev. Lett., 76, 4356 (1996).

E. Ozbay. Science, 31, 189 (2006).

L. Wei, Y. Wang. Phys. Rev. B, 75, 193407(2007).

G. Shpatakovskaya. J. Exp, Theor. Phys., 102, 466 (2006).

Z. Chunyang, L. Zhanjun, Z. Shao-ping, H. Xiantu. J. Plasma Fusion Res., 6,333 (2004).
A.V. Andreev. J. Exp, Theor. Phys. Lett., 72, 238 (2000).

D. Lai. Rev. Mod. Phys., 73, 629 (2001).

M.S. Sodha, A.K. Ghatak, V.K. Tripathi. Progress in Optics, North Holland, Amsterdam,
1976.

M.S. Sodha, A.K. Ghatak, V.K. Tripathi. Self Focusing of Laser Beams in Dielectrics,
Semiconductors and Plasmas, Tata-McGraw-Hill, Delhi, 1974.

Y. Jung, I. Murakami. Phys. Lett. A, 373, 969 (2009).

S.A. Akhmanov, A. Sukhorukov, R. Khokhlov. Sov.Phys.Uspekhi., 10, 609 (1968).

165




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


