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Abstract: In view of the advantages of non-intrusive and high spatial and temporal resolution, the electric field meas-
urement method based on the electric-field induced second harmonic (E-FISH) effect has attracted wide attention in the
fields of gas discharge and plasma diagnosis in recent years. Based on the spatial distribution characteristics of the fun-
damental frequency laser, the complete expression of the second harmonic intensity is theoretically deduced. Combined
with the constructed electric field measurement platform based on the E-FISH effect, the effects of optical power and po-
larization direction of the fundamental frequency laser, electric field spatial distribution and the length of the action region,
Rayleigh length and other factors on the intensity of the second harmonic are discussed, and the influence law of temper-
ature and humidity on the intensity of the second harmonic is analyzed. Theoretically, the generated second harmonic
hardly varies with humidity, whereas, the measured values may decrease with increasing humidity due to the scattering of
the second harmonic by high humidity air. The temperature has less effect on the second harmonic intensity in the range
0of 20~30 °C. Both theoretical and measured values increase slightly with the increase of temperature, and the increase of
measured values is larger than the theoretical values.
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absolute humidity at 25 C
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Table 2 Values/relative values of different variables taken with humidity at 25 C

AN EE Hr/% m 1y N 2 (HIXHE) Ak (em™) A(Ak)
40 1.000 264 4 1.000 268 5 — 1 —-0.484 3 —
50 1.000 264 2 1.000 268 3 — 0.999 999 6 —-0.484 3 —
80 1.000 263 9 1.000 268 0 — 0.999 999 0 —-0.484 3 —
90 1.000 263 7 1.000 267 8 — 0.999 998 6 —-0.484 3 —
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temperatures for an absolute humidity of 14 g/m3

Ak FRISEIR N ] 2008, M 2005 FE A(Ak) B8R FE
Ak

WRIERA7), diak 3 REREEIT T, ME
FESrAh 24 CA130 CHF, B B kiS55 30
FERE 20 CHEZr AR T 1.3%H1 3.0%, 55645 5
M —8, MBI, KBNS RS
HAR NS RIG L R BN, TR R T AEE
TR ARZRPET S Zeaiy Sk s e By S8 Ak, iR
JE (AR AL T e 51 25 S0 R IR T U 2R B AR
e, FIRNEAN R — BT

TR RS SE— e A Enm il
B OB R S, PIE e =i s
W ARS8 25 2 T PR &5 SRS AT 45 1E B A
5, VAR ENESIIE 50 1A, NG
P SUN L ey Gt =¥/, Fi B3 P NS T () A v
SMERNRKE, BKm TS50, fusE
SR 2 U R 4 SR R AN 1 o

4 ZEig

1) 7275 FRELIHOE I8 F6 5 e 828 18] 0 A ek
(A -, BARHESIFA I T BRI
SERLIAA, RN RIS RTT T =B R e S

Wit FEAHOLI DA LK I 5 O IR T
v ) S 1 (A2 AL R o

2) FEHEOLS IR A A AL R B AR
R B 5 58 I PR A R A e S 3L ) 30 1P 3 0k ) R
B AN R IR & ERGEE S I E LR,
P 320 5 0Nt N B SR (KIS AN N S o PRAIE
& RBUZRIHTSR T, W] DO Il N A B R 3R
S RS R 2 HER

3) i HREER UGHE A A IR P I S AR
FIREGER AL, ASFENER . MRS R I & 25 20
BAT B IESE bR g . Nk, ORI RGE
ISR P A 3 A AR 2 It A 5 AR A, AR
WHRAfFIE— BT

S22 Hk References

(1] fIER, # K, ®ZH, % SHEEEERSNENREES

R ATRRED]. FEROR, 2023, 49(1): 179-187.
HE lJinliang, SUN Gang, YUAN Zhikang, et al. Electric field distribu-
tion characteristics of high-voltage bushing with nonlinear electric
field grading layer[J]. High Voltage Engineering, 2023, 49(1):
179-187.

21 # 2h, Lk, LM, S REE R AR RO R Sk

KIsIZbTI]. e ERAR, 2022, 48(9): 3526-3532.
ZHENG Jin, KONG Jinjiao, LIANG Hongsheng, et al. Electric field
analysis for valve-side lead-out insulation structure of UHVDC con-
verter transformer[J]. High Voltage Engineering, 2022, 48(9):
3526-3532.

3] ¥R, REE, HERR, % KUE PR BRRTERCE K
FHMI]. RS, 2023, 49(4): 1743-1752.

JIANG Xingliang, WU Jianguo, REN Xiaodong, et al. Influence of
humidity on air gap streamer discharge and breakdown under atmos-
pheric pressure[J]. High Voltage Engineering, 2023, 49(4): 1743-1752.

[4] SHAO T, WANG R X, ZHANG C, et al. Atmospheric-pressure pulsed
discharges and plasmas: mechanism, characteristics and applications[J].
High Voltage, 2018, 3(1): 14-20.

[5] HUANG B D, ZHANG C, ADAMOVICH I, et al. Surface ionization
wave propagation in the nanosecond pulsed surface dielectric barrier
discharge: the influence of dielectric material and pulse repetition
rate[J]. Plasma Sources Science and Technology, 2020, 29(4): 044001.

(6] = & mE&, ® O, % SEICEEE TR RIUR RO R
I, mHERAR, 2023, 49(8): 3226-3239.

WEN Tao, XIANG Nianwen, ZHANG Cheng, et al. Research status
and development trend of high voltage discharge plasma[J]. High
Voltage Engineering, 2023, 49(8): 3226-3239.

K3 14 g/md AN E 25 IR A A B A G U
Table 3 Values / relative values of different variables taken with temperature at 14 g/m?

g/ C m n NGHIXHE) 20 HERHE) Ak (em™) A(AK)
20 1.000 268 62 1.000 272 80 1 1 —0.492 5 3.360 1
24 1.000 264 50 1.000 269 11 0.986 5 0.999 991 8 —0.4859 3.496 3
30 1.000 259 73 1.000 263 77 0.967 0 0.999 982 2 —0.476 3 3.700 6




1694

i LR AR

2025, 51(4)

(7]

(8]

(9]

(10]

(11]

[12]

[13]

[14]

(15]

[16]

[17]

(18]

(19]

[20]

[21]

OB, BF, RS, S ERT RSB ER ERG K E
BT o E HLTARAR, 2020, 40(S1): 343-352.
CUI Yong, QI Xuping, WU Guifang, et al. Research on measuring

space DC synthetic electric field with ungrounded rotating field-mill[J].

Proceedings of the CSEE, 2020, 40(S1): 343-352.
AN, ISR, £k & ST HpE BNz D-dot

o R AR AR T TE]. o [ AL LR 2R, 2020, 40(16): 5363-5372.

WANG Jingang, ZHAO Pengcheng, WANG Qian, et al. Research on
dual-differential D-dot overvoltage sensor based on the inverse prob-
lem of electric field[J]. Proceedings of the CSEE, 2020, 40(16):
5363-5372.

B, BB, G, S R T IHEo R AR R
IRP Rk I AR AR TTEST L], ThE AL TR 4R, 2020,
40(17): 5700-5706.

BAI Han, HUANG Bangdou, QIU Jintao, et al. Investigation on
non-intrusive measurement of nanosecond-pulsed electric field based
on electric field induced second harmonic generation[J]. Proceedings
of the CSEE, 2020, 40(17): 5700-5706.

DOUGHTY D K, LAWLER J E. Spatially resolved electric field
measurements in the cathode fall using optogalvanic detection of Ry-
dberg atoms[J]. Applied Physics Letters, 1984, 45(6): 611-613.
BB, CE, BINR, & ST HAE R R AR I E ).
EHLERIR, 2023, 49(2): 644-650.

CUI Shuaiwei, PENG Wenxin, LI Songnong, et al. Power frequency
electric field measurement based on Rydberg atoms[J]. High Voltage
Engineering, 2023, 49(2): 644-650.

PARIS P, AINTS M, VALK F, et al. Intensity ratio of spectral bands of
nitrogen as a measure of electric field strength in plasmas[J]. Journal
of Physics D: Applied Physics, 2005, 38(21): 3894-3899.

EVSIN O A, KUPRYANOVA E B, OCHKIN V N, et al. Determina-
tion of the intensities of electric fields in gases and plasmas by the
CARS method[J]. Quantum Electronics, 1995, 25(3): 278-282.
AKIMOV D A, ZHELTIKOV A M, KOROTEEV N I, et al. Coherent
Raman scattering in molecular hydrogen in a DC electric field[J].
Journal of Experimental and Theoretical Physics Letters, 1999, 70(6):
375-379.

SOBOTA A, GUAITELLA O, GARCIA-CAUREL E. Experimentally
obtained values of electric field of an atmospheric pressure plasma jet
impinging on a dielectric surface[J]. Journal of Physics D: Applied
Physics, 2013, 46(37): 372001.

HIDAKA K, FUJITA H. A new method of electric field measurements
in corona discharge using Pockels device[J]. Journal of Applied Phys-
ics, 1982, 53(9): 5999-6003.

KUMADA A, HIDAKA K. Directly high-voltage measuring system
based on Pockels effect[J]. IEEE Transactions on Power Delivery,
2013, 28(3): 1306-1313.

DOGARIU A, GOLDBERG B M, O’BYRNE S, et al. Spe-
cies-independent femtosecond localized electric field measurement[J].
Physical Review Applied, 2017, 7(2): 024024.

GOLDBERG B M, CHNG T L, DOGARIU A, et al. Electric field
measurements in a near atmospheric pressure nanosecond pulse dis-
charge with picosecond electric field induced second harmonic
generation[J]. Applied Physics Letters, 2018, 112(6): 064102.

SITZ P, YARIS Y. Frequency dependence of the higher susceptibili-
ties[J]. The Journal of Chemical Physics, 1968, 49(8): 3546-3557.
WARD J F, BIGIO I J. Molecular second- and third-order polarizabili-

(22]

(23]

[24]

(25]

[26]

(27]

(28]

[29]

(30]

(31]

[32]

(33]

[34]

ties from measurements of second-harmonic generation in gases[J].
Physical Review A, 1975, 11(1): 60-66.

GOLDBERG B M, REUTER S, DOGARIU A, et al. 1D time evolving
electric field profile measurements with sub-ns resolution using the
E-FISH method[J]. Optics Letters, 2019, 44(15): 3853-3856.

SIMENI SIMENI M, TANG Y, FREDERICKSON K, et al. Electric
field distribution in a surface plasma flow actuator powered by ns dis-
charge pulse trains[J]. Plasma Sources Science and Technology, 2018,
27(10): 104001.

B B, SIMENISIMENIM, ADAMOVICH I, 4. H37#S ik
T (E-FISH)ESS B TR BV O BL I BF D). AR A AR,
2020, 41(7): 1820-1827.

TANG Yong, SIMENI SIMENI M, ADAMOVICH I, et al. Application
of electric field induced second harmonic technique to the study of
plasma assisted combustion[J]. Journal of Engineering Thermophysics,
2020, 41(7): 1820-1827.

CHNG T L, BRISSET A, JEANNEY P, et al. Electric field evolution
in a diffuse ionization wave nanosecond pulse discharge in atmos-
pheric pressure air[J]. Plasma Sources Science and Technology, 2019,
28(9): 09LT02.

CHNG T L, OREL I S, STARIKOVSKAIA S M, et al. Electric field
induced second harmonic (E-FISH) generation for characterization of
fast ionization wave discharges at moderate and low pressures[J].
Plasma Sources Science and Technology, 2019, 28(4): 045004.

CHNG T L, NAPHADE M, GOLDBERG B M, et al. Electric field
vector measurements via nanosecond electric-field-induced sec-
ond-harmonic generation[J]. Optics Letters, 2020, 45(7): 1942-1945.
CHNG T L, STARIKOVSKAIA S M, SCHANNE-KLEIN M C. Elec-
tric field measurements in plasmas: how focusing strongly distorts the
E-FISH signal[J]. Plasma Sources Science and Technology, 2020,
29(12): 125002.

CHNG T L, PAID Z, GUAITELLA O, et al. Effect of the electric field
profile on the accuracy of E-FISH measurements in ionization
waves[J]. Plasma Sources Science and Technology, 2022, 31(1):
015010.

NAKAMURA S, SATO M, FUJII T, et al. Electric-field-profile meas-
urement along a probing laser path based on electric-field-induced
second-harmonic generation[J]. Physical Review A, 2021, 104(5):
053511.

INADA Y, SHIODA T, NAKAMURA R, et al. Systematic 1D electric
field induced second harmonic measurement on primary-to-secondary
transition phase of positive streamer discharge in atmospheric-pressure
air[J]. Journal of Physics D: Applied Physics, 2022, 55(38): 385201.
AETEY, A, B ETHSE S IR AR R
R T VE R RG] A EROR, 2021, 47(12): 4177-4190.
CUI Yingzhe, ZHUANG Chijie, ZENG Rong. Non-intrusive elec-
tric-field measurement based on electric-field induced second
harmonic generation: principle and system[J]. High Voltage Engineer-
ing, 2021, 47(12): 4177-4190.

CUI Y Z, ZHUANG C J, ZENG R. Electric field measurements under
DC corona discharges in ambient air by electric field induced second
harmonic generation[J]. Applied Physics Letters, 2019, 115(24):
244101.

LI X, JIN S H, SONG K, et al. Temporal electric field of a helium
plasma jet by electric field induced second harmonic (E-FISH) meth-
od[J]. Plasma Science and Technology, 2023, 25(1): 015402.



WKIEEE, B, PR, S

H T RAEBOCHIIA B UGB N A7 I & K S0 KRB T 1695

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

(43]

ZHENG X L, ZHAO Z, ZHENG H T, et al. Polarization properties of
E-FISH signals and optimization of simultaneous measurement of
electric field vectors[J]. Plasma Sources Science and Technology, 2024,
33(3): 035002.

CHEN S, HE H X, CHEN Y, et al. Measurement of inhomogeneous
electric field based on electric field-induced second-harmonic genera-
tion[J]. Measurement, 2024, 231: 114576.

BOYD R W. Nonlinear opticsiM]. 4th ed. Amsterdam, The Nether-
lands: Academic Press, 2019.

FENG T L, RAABE N, RUSTIGE P, et al. Electric-field induced
second-harmonic generation of femtosecond pulses in atmospheric
air[J]. Applied Physics Letters, 2018, 112(24): 241101.

MIZRAHI V, SHELTON D P. Dispersion of nonlinear susceptibilities
of Ar, N2, and Oz measured and compared[J]. Physical Review Letters,
1985, 55(7): 696-699.

MIZRAHI V, SHELTON D P. Deviations from Kleinman symmetry
measured for several simple atoms and molecules[J]. Physical Review
A, 1985, 31(5): 3145-3154.

SR RAITH R R FD]. BN WILKE:, 2006.
JIN Qunfeng. Study of Influencing factors affecting atmospheric re-
fractive index[D]. Hangzhou, China: Zhejiang University, 2006.
BENTLEY S J, BOYD R W, BUTLER W E, et al. Measurement of the
thermal contribution to the nonlinear refractive index of air at 1 064
nm[J]. Optics Letters, 2000, 25(16): 1192-1194.

MCCLATCHEY R A, FENN R W, SELBY J E A, et al. Optical prop-

erties of the atmosphere[M]. 3rd ed. Bedford, UK: Air Force Cam-
bridge Research Laboratories, 1972.

SKIEFE

1997—, 5, sk

2 TN AN A5 B T4 2 5 T
‘ FLAE

E-mail: zhangyanze@whu.edu.cn

ZHANG Yanze
Ph.D. candidate

B/ B GBS 1EH)

1987—, %, 4, EIEHZ, #%, IEEE PES WIP
FENFRIREE RS ) Rl IR T
W AR

E-mail: chenxiaoyue@whu.edu.cn

CHEN Xiaoyue
Ph.D.

Associate professor

Corresponding author

WA E B 2024-09-11 EEIE ] 2025-02-15 4w @ SCF




<<
  /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
  /CreateJDFFile false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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


