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Pedepar. PaccMoTpeHa MeToaMka ¥ IOTPEIIHOCTH LUGPOBBIX METOJOB HW3MEPEHHs JABYMEPHOH (YHKIMH pacrpeAeneHus
HHM3KOYACTOTHBIX CIYYalHBIX mporeccoB. [lokaszaHbl yHUKanbHbIE BO3MOXKHOCTH Metona JIDP mpu usyuenun 1/f' niyma B HAHODJIEKTPOHHBIX
CHCTEMaX.

1. BBEJJEHUE

Ilymbl co crekTpoM Buaa I/ff BCTpeYarOTCS MPAKTHYECKH BO BCEX PAJMOTEXHUYECKUX M (PUBUUECKUX
cucremax. Jlo HeZaBHEro BpEeMEHH MAJS H3YyYEHHS XapaKTEPHCTHK IIyMa HCIIONB30BAUCh MPEUMYIIECTBECHHO
CIEKTpalbHBIe METOABl. J[pyrme MeTonmsl aHamm3a HE TONYYMIIM MIAPOKOTO pachpocTpaneHus. ODHON W3 MPpUYMH
9TOTO SIBISIETCS TO, 4To st 1/f7 - myma mpu ¥ >I HaOmofgaeTcss PacXOAMMOCTb OLEHOK HEKOTOPBIX MOMEHTHBIX
(yHKIMA, TakKUX Kak aucrepcus, Kodh UIMEHTH aCHMMETPUN U dKcliecca. J[pyrol MpuUYnHOW MPEeAoYTUTETHHOTO
UCIIOJIb30BaHMS CIIEKTPAIbHBIX METO/IOB SIBISUIOCH HEIPAaBHIBHOE yOEXIICHHE B TOM, YTO MCCICAOBAHUE CTaTHCTHKU
1/f* myMa He NpeACTaBIIseT HHTEPECA B CHILY BHIBOJOB LIEHTPAILHOM NPEENbHON TEOpEME O HOPMAJILHOM CTATHCTUKE
OOJIBIIMHCTBA (DIYKTYaI[MOHHBIX MIPOLIECCOB B IPHUPOJE. ITO yOEkKICHHE YAAIOCh MOKOJIeOaTh JIMIIb OTHOCHTEIHHO
HelaBHO. B pesynbraTe MOCTIKEHUS] HAHORJICKTPOHHBIX TEXHOJOTMH OBUIM CO3/1aHbl CyOMHKPOHHBIE CHCTEMBI, B
KOTOPBIX, KaK MPaBUJIO, HAOII0JaeTCsI HETayCCOBCKAs CTATUCTHKA IyMa.

W3zBecTHO, uTO n-MepHas (QyHKIMS pacrpeneieHus sBiseTcss Hanbosee NCUepIbIBAIOIICH XapaKTepUCTHKOM
OIMCaHMs CIy4aiiHBIX mpoueccoB. OIHAKO MPH MCHONb30BAHUM TAKUX (YHKIMI B SKCIIOHCHINAIBHON 3aBHCHMOCTH
C POCTOM 1 BO3pacTaeT 00BeM MaMATH AJ 3alMCH MHOTOMEPHBIX MAacCHBOB JaHHBIX, ONPEICISIONINX (YHKIHIO
pacnpenenenus. Hapsimy ¢ 9TUM CymiecTByeT mpodiieMa 0ToOpaskeHUs MHOTOMEPHBIX (PyHKITHI B rpaduueckoM BUIE.
Tak, gy oToOpakeHUs n-MepHOW (YHKIMH pacIpeneieHus HeoOXOAMMO O0eCTeunTh rpaduueckne MOCTPOSHUS B
n+1 - MEpHOM TIPOCTPAHCTBE.

C ydJeToM H3IOXKEHHOTO I KaXKJOr0 BHIOA HM3y4aeMOro CIy4alHOro Tporecca HEeoOXOIuMO HaWTH
KOMIIPOMHCC MEXIy TIOJHOTOH ONMHCaHMs Iporecca U 00beMOM MpoOiieM, KOTOphIe HEOOXOIMMO MPEoN0IeTh IpH
pa3paboTKe METOJUKH MHOTOMEPHOTO CTaTUCTHUECKOTO aHaiu3a. B Hacrosmiee BpeMs MMOBCEMECTHO JUIS ONUCAHHSA
HY myma ncronb3yloTcss MOMEHTHbIE (YHKIHMH BTOporo mopsiaka, takue kak AK®, BK® u CIIM. OmHomepHas
¢ynxuums pacupenenenus (ODPP) ne cnocobna 3amenuts CIIM u AK®, T.x. HE coepUT MHPOPMAIHIO O AUHAMHUKE
W3MEHEHHsl TIpolecca BO BPEMEHH, T.€. O €ro WHEPUHOHHOCTH. B NpOTHBOIOIOXHOCTH 3TOMY, €CJIM HM3BECTHA
nsymepHass — Qymkmus  pacnpenenenus  (ADP)  w(x(), X(t+71))= w(x, Xz), TO  1IO dhopmyite

B(7) = J.J.x -x, - w(x,x,)dxdx, wmoxHo paccunrate AK® u CIIM. OGpatHoe yTBepK/ICHHE BEPHO He Beerna. B
1 x* —2R(T)xx, +x_
exp| —
262 1- R (1) 26°(1-R* (1))
R(7) - HOpMEpOBaHHas Ha nuctiepcuio AKD.

Hcnonp3oBanue (QyHKIMA pacrnpenesieHuss 0ojiee BBICOKOIO MOPSIKA MO3BOJISCT ONPEICIUTh MOMCHTHBIC
¢yHKIME OoJice BBICOKHX IMOPSAIKOB. 3HAHHE TAaKUX MOMEHTHBIX (DYHKIUI IMMO3BOJICT OOJice IMOJHO OIUCHIBATH
ciydaifHple Tporecchl. OIHAKO B HACTOANIMA MOMEHT TaKOH YypPOBEHb ONMCAHHUA HWCIIONB3YeTCS TOJNBKO B
TEOpETHUYECKHUX paboTax W HE MMEET IHUPOKOTO PACIIPOCTPAHECHHUSI.

, TIe

YaCTHOCTH, [UIsl FayCCOBCKHX CIIy4aiHbIX MPOLECCOB y(x, x,)=

2. CXEMA UBMEPUTEJIBHOT'O TPAKTA

OyHKIMOHAFHAS CXeMa YCTAaHOBKM TpuBefAeHa Ha puc.l. B kadecTBe o00BeKTa WCCIICIOBAHUS
HCIIOJIb30BaHbl OJTHOOCTPHHUHBIC TIOJEBBIE AMUTTEPHl | W3 p-THUMAa KpeMHHS WU Boiibdpama. IloneBoit smuTTEp
CMOHTHPOBAH Ha CIELUAIBHOM TPEXKOOPAUHATHOM XYZ NMpelrM3MOHHOM MAaHUMYJSITOPE B U3MEPUTENBHON Kamepe 2
CBEPXBBICOKOBaKYyMHOM ycTaHoBkM YCVY-4. Ucnosnp3oBaHWe CHELUANbHON KOHCTPYKIMU KOJUIEKTOpa C
30H/IMPYIOIIUM OTBEPCTHEM 3 MO3BOJICT AaHAIM3UPOBATH SMHCCHOHHBIC TOKHA C HEOOJBIIOrO y4acTKa IMHTTEpa
nuamerpom okoio 100 b.

@2001, anekTpoHHas Bepcus nogrotossieHa 3A0 ABTIKC Cankr-lMeTtepbypr, http://www.autex.spb.ru
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Jost OCYILECTBIICHUS
CTaTUCTHYECKOTO aHaIN3a IITyMOBOTO
SMHUCCHOHHOTO TOKa MIOCTPOCH
amnmapaTHO-IIPOTPAMMHBIA  KOMIDIEKC,
TTO3BOJISFOIINI PETUCTPUPOBATH
Ry Majble TOKH Tmopsiaka [ 0° 4 ¢
BO3MOXKHOCTBIO ~ HMX  JAIbHCHIICH
oOpabotkn B  1M(ppPOBOM  BHIE.
Kommieke BKIFOYaeT B ce0s (PHIBTPHI
| BY u HY B HE0OXOAMMOM IHama3oHe
SBM AT * 4acToT, ycHHTeNb TOKa,

~ WHTETPUPOBAHHBIH B TIaTy

o 8 7 compstxerns AL, a Taxke DBM c

Puc. 1 brnok-cxema ycranoBku ais namepenus JJOP. MPOTPaMMHBIM obecriedeHIEM
9KCIIEpPUMEHTA.

R,

T 10

DyKTyalu aHOJHOTO TOKa Yepe3 pasfeNuTeNbHbI KoHaeHcaTop C, KOTOPBIH MO3BOJIIET M30aBUTHCS OT
MIOCTOSTHHOW COCTaBJIAIOIIEH CHUTHAala M OCYHIECTBISIET OIPaHWYEHHE YacTOTHOTO AMAaa3oHa B OOJIACTH HU3KUX
YacTOT, MOCTYNAalOT Ha HpeoOpa3oBaTelb TOKA B HAIPSHKEHHE, BBINOJIHEHHBIH Ha ONEpPalMOHHOM YCHiHTene 6 ¢
MaJIBIMM BXOAHBIMH Tokamu. Koa¢d¢uumeHT npeoOpa3oBaHUs 3aBUCHT OT CONPOTHBICHHS R, CTOSIIEro B LENH
0OpaTHOI CBA3M M MOXeT M3MeHAThes B npeaenax ot 10° 1o 10'° Om, uto nosBossieT perucTpupoBaTh MIyMOBbIE TOKH
B npenenax ot 107 1o 10" A. Jlanee ananoroBsiii curnan uepe3 HU-puisTp 7 mocTynaer Ha BXoj 12-TH pa3psiHOro
ALl 8, mnTerpupoBanHoro B mary compspkeHust L305. ITocne npeoOpasoBaHMsi curHaid B IM(POBOM BHUJE
obpabarsiBaeTcs Ha 9BM 9.

3. AHAJIM3 CHEINA®UYECKHUX TOTPEIIHOCTEM IIM®POBBIX METOJOB IIPH
CTATUCTHYECKOM AHAJIM3E ®JYKTYALIUI

ITo cpaBHEHMIO CO CIIEKTPATBHBIMU U KOPPESIIUNOHHBIMU H3MEPEHUAMH TIPH H(POBOM aHAIIN3E CTATUCTUKU
(GIIyKTyanuii CyIIECTBEHHO BO3PAcTalOT TPEeOOBAaHMS K METPOJIOTHYECKAM XapaKTEPHUCTHKAM BCEX KOMIIOHEHT
ycTaHOBKU. OCTaHOBUMCSI Ha HEKOTOPBIX OCHOBHBIX MPUUMHAX MOSBICHUS MOTPEIIHOCTEH.

Probability density function
Probability density function

Walue of noise current Ualue of nolise current

a) 0)

Probability density function

Ualue of nolse current

B)
Puc.2 OgnomMepHast pyHKIMS pacripee]eH s CIIy4aifHOro CUrHaia ¢ reHeparopa uryma ['2-57, mosrydeHHbIH
npu ucnonk3oBanuu a) AITT ©4222, 6) AT 4223, B) ALII mnatel conpspKEHUS.
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3.1. Bunsinue qudgepeHunanbHON HeJIMHEITHOCTH aHAJO0r0-uu¢poBoOro npeodpazoBaHus

IIpu cratucTryeckoM aHaim3e (GIyKTyarwii BeChbMa BEJMKH TpeOoBaHuUs K quddepeHInaIbHON THHEHHOCTH
AIIL Yto6wr yoemurcs B 3ToM, paccMoTpuM Trpadpuku ODP, npusenenusie Ha puc.2. [Tpu nucnomszoBannu ALITT
tna ®4222 ¢ HEBBICOKOH JIMHEHHOCTHIO XapaKTEPUCTHKH NpeoOpa3oBaHus HAa (QYHKIMH pacrpeesieHus (puc.2a)
HAOJIOIAIOTCS XapaKTepHble HEMOHOTOHHOCTH (TIMKHY ¥ ITPOBAIIBI) 3aTIOJTHEHUS KAHAIOB CUETA.

CymecTBeHHO JIydIIde TIapaMeTphl CTAaTHCTUUECKOro aHamu3a obOecredrnBaeT IpUMeHeHne Ooiee
coBepiieHHbIX ALl ®4223 (puc.26) u ALl L305 (puc.2B). AHanu3 MOJy4eHHBIX pacnpenesieHuil (puc.20, B)
MIOKa3bIBAaET, YTO PA3MBITOCTh KPUBOW ONpPENEISITCS KOHEYHBIM YHCIOM OTCYETHBIX 3HAUCHHWH B pealn3aluu, 10
KOTOpPOH BbINOTHEH pacueT ODP.

3.2. llorpemHocTH, CBA3aHHbIE ¢ ONIMOKAMH OKPYIJIeHUSI

I[pu 1UPPOBOM CTATUCTHYCCKOM aHAIHM3E BEChMa YETKO TPOSIBISIOTCS IMOTPEIIHOCTH, CBSI3aHHBIC C
omuOKkamMu okpyrieHus. OgHa U3 TaKWX OMMOOK BO3HHWKAET MPH KCIIOJB30BAaHWU omepanuu div IeTOYHCICHHOTO
JIeTICHUSI LIETIBIX YUCEL.

[lpu BBIMOSHEHMH TaKOW oOmNepanuu JpoOHAas YacTh 4YacTHOTO OTOpachIBaeTCs, a HE OKPYIILIeTCS C
MPUMEHEHNEM COOTBETCTBYIOLIMX TpaBWil. B pe3yjbrare 3TOr0 MPOUCXOAUT HE TOJBKO CPEAHECTATUCTUYECKOE
cmenieHre Ha 0.5 eIUHUI] pe3ysbTaToOB JIENICHUs,, HO M Y/JBOCHHE BEPOSITHOCTH IMOSBJICHHS HYJIEBOro 4yactHoro. Ha
O®P 510 mpOsIBISIETCS] B BUJE XapaKTEPHOrO MMHKA paclpe/esieHHs, COOTBETCTBYIOIIEIO HYJIEBOMY apryMEHTY
(puc.2r).

K Ooiee cepbe3HBIM IOCIEACTBUSAM TPUBOIUT KCIIOIH30BAHUE OIEPALUU ICIIOYUCICHHOTO JCICHUS TpPU
BounciieHnu JI®P (puc.3). Yka3aHHbIE MOTPENIHOCTH OKPYIJICHHUS TPOSBISIOTCS B BUAC XapPaKTEPHBIX Y3KHX
(IIMpUHOM B OJMH HKCENb) XpeOTOB, IOKATM30BAHHBIX BJIOJb OCEH apryMeHTOB (puc.30).

Puc. 3 JI®P rayccoBckoro mnryma, moay4eHHas ¢ UCIIOIb30BAHHEM OTICPAITH IIETIOUUCICHHOTO JIEICHNS.

4. BO3MOXKHOCTH J®P TP AHAJIN3E XAPAKTEPUCTHK ®JIYKTYAIIUI

B xome 3KcrepUMEHTaIBHBIX WCCICIOBAHUI (DIYKTyaluii ObUTH yCTAHOBJICHBI YHUKAIBHBIC BO3MOXXHOCTH
J®P. MetomoM YuCIeHHOTO MoaeaupoBaHus [1] Obuto mokazano, uyto JJ®OP mo3BoNIET OTCICKUBATH TAKHE TOHKUE
3¢ GEeKTHI, KOTOPBIC HEJAOCTYIHBI IS TPAIUIMOHHBIX METOIOB H3Y4eHUs (IyKTYallMOHHBIX MPoIeccoB. PaccMoTpum
Tpu HanboJiee BasKHbIe 00JIacTH ucronbs3oBanus JJOP.

4.1. IIposiBjieHHe HeJMHeHBIX 3G (eKTOB B HccaeIyeMoli cucTeme.

Ha mpoTspkeHny NMBYX TOCHEOHHX NECATWICTHH B HAYYHOW JHTEpaType AUCKYTHPOBAJICS BOIPOC O TOM,
KaKOW - JIMHEWHBIA WM HEIWHEHHBIA THI MPOIECCOB OTBETCTBEHEH 3a mosiBieHue 1/f quiykryarmit? Hu ogwH u3
HCTIONB3YEMBIX PaHee METOMOB M3Y4EHHUS (IYKTyaIldii HE IMO3BOJISUI AAaTh YTBEPAUTEIFHBIN OTBET Ha ITOCTABICHHBIN
Borpoc. CyIecTBeHHBIM MPOTPEecc B ATOM HampaBlIeHWH ObUT JOCTUTHYT Onaromaps ucronb3oBaruto JIDP [1]. Ha
puc.4. npusenensl JI®P daykryanuii rayccoBckoro Tuma Ao (puc.4a) u mocie (puc.40) MpOXOXKIACHHUS dYepes
HeNuHeWHyo 1ens. Kak BUIHO M3 PHCYHKOB, CIEACTBHEM IPOXOXKICHUS IIyMa 4Yepe3 HeNWHEHHYIO IIeTb SBISCTCS
MOSIBIICHHUE XapaKTEPHBIX HEHYJIEBBIX 00JIACTEH pacnpeIeICHUs, TOKaIH30BaHHBIX BIOJb ocell aprymeHnToB [{DP.

4.2. lunaMH4ecKHe XapaKTepUuCTUKH QIyKTyauuii

B ormimmune ot ODP JIOP BecbMa uyBCTBUTEIbHA K AWHAMUYECKUM Xapakrepuctukam ¢urykryarnumit. s -
KOPPEJNMPOBAHHBIX CIyJalHBIX TocienoBaTenbHOCTe hopma J[DP He 3aBHCHT OT BpeMEHH T 3aJep>KKH BTOPOTO
aprymenta [I®P otHocuTensHo mepBoro. CoBEpIIEHHO MHAs CUTyallds BO3HHMKAeT MPU aHAIM3€ HU3KOYAaCTOTHBIX
(bnykryanuii. B aTom citydae mpu 7, MeHbIIeM BpeMeHH Koppensaiun myma, IOP uMmeer BoITAHYTYI0 OpMy BIOJH
OHMCCEKTPUCHI yTIIa MEXIy OCsIMH apryMeHToB. /[ rayccoBckoro HY mryma npu 7, 60bIIeM BpeMEHH KOPPEISINY,
BCE MapaJuIeIbHBIC OCH apryMeHTOB ceucHus JJOP npuobpeTarot hopmMy OKpYKHOCTEH.
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a) 0)
Puc. 4 Tlpumep JJDP B macmtabe /InW(i(t),i(t — 7))
a) BI'lIl no mpoxoxaeHus depe3 HenuHelnyo nenb. 0) BI'LL mocie mpoxoxkneHus yepe3 HeIMHEHHYIO 1eTh

4.3. 1®P myasTutyaHoii ¢gopmsl
[Tpn n3ydeHNM HU3KOYACTOTHBIX (PIYKTyalniii B HAHORJIEKTPOHHBIX CHCTEMaX JIOBOJIBHO YacTO BCTPEYAFOTCS
peanM3and, B KOTOPBIX ILIYMOBOH CHTHaJ HWMeeT UMITylbcHylo ¢opmy [2]. IlpoBeneHHble Hamu

WCCIICIOBAaHMS TIOKAa3aJd, YTO IS TaKHUX
peanuzanmii JI®P U3 MOHOKOHTHUHYYMHOTO
TUTA TIEPEXOOUT B MYJIBTHKOHTUYMHYIO HIIH
:% \ — MyJIbTUTYAHYIO dopmy (puc.5). [I'padukn
i takux JI®OP mnprnobOpeTaroT BUA HECKOIBKUX
XOJIMOB, CITy4aitHBIM 00pa30M pacIioIOKEHHBIX
Ha IJIOCKOCTU apryMeHTOB. Jlaxke Al OJHOTO U
Toro e obOpasna [A®P, paccuuraHHBIE 110
pa3sNIUYHBIM peaau3alusaM, UMEIOT pPa3IHyHyIo
KOH(UTypaluio pacrojoxeHus xoimoB [lo
Mepe YBEITUUEHHUS IIPOAOIKUTENBHOCTU
peanu3anuit 1/f uryma CYILLECTBYET
TeHAcHIUsA.cTpemueHust  popmer  JIOP K
MOHOKOHTHHYYMHOMY THITY.

MCICEY, TCt- D)

Puc. 5. I®P mynpTuTyHON HOPMBI, TIOTYICHHBIE TT0 PAa3IMIHBIM
peanuzamuaM HY nryma Toka nosieBoi IMUCCHH.
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Abstracts: We consider the experimental setup and technique for numerical measure and account of 2D probability distribution (2DPD)
during analysis of 1/f" fluctuations. The measure errors and numerical account errors of 2DPD are analyzed. Unique possibilities of 2DPD are
discussed.

1. INTRODUCTION

The processes with 1/f7 type of spectrum can be often found in various physical systems. A spectral analysis
is remained as most widespread method for studying such type of noises. Other analysis methods didn’t get such wide
acknowledgment. One of the underlying reasons is that the 1//* fluctuations with values of factor y>1 has a divergence
in evaluation of some moment functions, such as dispersion, skewness and kurtosis coefficients. The famous statistical
theorem can give us one more wrong opinion that the investigation of 1/ noise probability distribution does not
reveals a significant results. The most convincing argument against the mentioned delusions are achievements of
modern nanoelectronic technologies to creation submicron systems, during study of that the statistical methods of
analysis gains a significant importance.

It is known that a n-dimensional probability distribution allows describing most full characteristics of noise
in comparison with other ways of analysis. However during exploitation of such functions the processing costs are
increasing in according to exponential proportions with the growing of parameter n. In addition, there are a serious
problem for graphic representation of multidimensional functions. In particular, for displaying a n-dimensional
probability distribution it is necessary to ensure graphic buildings in (n+1/)-dimensional space.

So for each type of investigated processes we have to come to compromise between a description fullness of
the processes and volume of problems, which must be solved during development of multidimensional statistical
analysis. At present for low-frequency noise description the second order moment functions (such as autocorrelation
and mutual correlation functions and spectral power density) are commonly used. Unlike them 1D probability
distribution less usefull since does not give information about time characteristics (dynamics) of the process. But if 2D
probability distribution w(x(2), x(t+7))= w(x, x;) is known, we can determine correlation and spectral characteristics by
formula

B(t) = J.J.x~x1 ~w(x, x, )dxdx, -

The conversion permits determine 2DPD for some processes, i.g. for Gaussian random noise as
x* = 2R(T)xx, + X; ]

1
216 *\/1-R*(1) exp{ 262(1—R2(T))

but it is not possible for any random processes.

The using of higher order probability distribution allows to find moment functions of more high orders.
Knowledge of them permits us to describe a random process in more detail. Such description level is used in
theoretical work as a rule and is not used in most applications.

w(x,x,)=

2. EXPERIMENTAL SETUP

Block diagram of the experimental setup is shown on the fig.1. Single tip field emitters from p-Si or W were
studied. All experiments were provided in high vacuum. The using of special collector with probe aperture permits us
to measure an emission current from small emitter areas with diameter about 100 A.

To provide digital statistical analysis of noise emission current with magnitude less then 10° A we used the
hardware-software complex, which includes signal filtration in the necessary frequency range, amplifier of current, the
analog to digital converter and personal computer with software.

Anode current fluctuations through the blocking capacitor C, which allows to cut off the direct component of
current and limits a low boundary of a frequency range, are entered to the current-voltage converter. Transformation
factor of the said converter depends on value of resistance R and can varied from 10® to 10'® Ohm. Further analog
signal is rejected by LF-filter and is entered to ADC. After conversion to digital form a signal is accepted into
personal computer.

3. SPECIFIC ERRORS OF NUMERICAL STATISTICAL ANALYSIS
Numerical statistical analysis requires higher quality of metrological features of all setup components in
comparison with correlation and spectral methods. We consider some causes of main errors.
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3.1. Differential non-linearity of analog to digital converters

Numerical statistical analysis requires high differential linearity of ADC. On fig.2 we present 1D probability
distributions of Gaussian noise from noise generator G2-57. One can see that ADC F4222 (fig.2a) has poor quality of
converting linearity. Considerably more quality was observed by using ADC F4223 or interface L305 (fig.26,8). Also
the irregularity of distribution curve depends from sample size.

3.2. Round-up errors.

Statistical analysis clearly reveals errors caused by rounding of meaningful values. Typical error appears at
using of integer division operation. Here a fractional part is rejected but not rounding according to conventional rules.
As a result a shift of quotient is happened and a probability of zero values is reduplicated. This error shows on fig.2r
in 1DPD case as well as on fig.3 for 2DPD. In second case the mentioned error looks as narrow crests at zero regions
of arguments.

4. THE 2DPD ABILITIES FOR FLUCTUATION ANALYSIS

Using of 2DPD method during studying low-frequency field emission current fluctuation reveals a number of
advantages relatively some recognized analysis methods. Lets discuss three most essential areas of effective
application of offered method.

4.1. Detection of non-linearity effects in system under investigation

During latest years the question about linear or non-linear nature of flicker noise is arisen. It must be
mentioned that the most prevalent methods as a spectral or correlation analysis can not give an answer to above
question. It is also difficult to detect the nonlinear effects in the system under investigation by 1DPD. But these effects
can be clearly found on 2DPD by deflection of distribution shape from normal form [1]. On fig.4 one can see 2DPD of
Gaussian type noise before (fig.4a) and after (fig.46) passing through a nonlinear circuit. As it is shown the shape of
distribution is damaged by non-linear transformation.

4.2. Dynamical fluctuation characteristics

Unlike with 1DPD the 2DPD is highly sensitive to dynamic features of processes. Although the shape of
2DPD is invariant relatively delay time 7 for 6-correlated random sequences but the situation is changes considerably
during analysis of low-frequency fluctuations. Here the 2DPD have sections are stretched along bisector between
argument axes if the correlation time of noise is less then delay time 7. So the 2DPD able to separate at the same time
long and short correlation times of various processes.

4.3. Multi tips form of 2DPDs.
It is generally known that the low-frequency noise frequently exhibits pulse form of fluctuations [2]. In this
case a 2DPD becomes multitude (fig.5) where every tip reveals Gaussian form.
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