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Hpunuyunuanvnaa ocobennocms cemeu — HEOOXO0UMOCHb UX 00YyUEeHUA O1A
peuteHus Kaxcooi KOHKpemHou 3a0ayu.

OoOyuenue. 3agaércst o0ydaroiee MHOXKECTBO Tap BEKTOpoB { XS, ds}, s=1...m — gucio
oOyJaromux mnap. ds—uM3BeCTHBIN OTBET. 3a1aua 00yUCHHS CBOJIUTCSA K MUHUMH3AIIUU OTKIIOHEHUS
BBIUMCJICHHBIX CETHIO 3HAUCHUH Y OT TOUHBIX O° Ha 00ydJaroIeM MHOXeCTBe. JIJIs OIICHKH
KadecTBa MPUOIMKEHUS Yallle BCETO NCIIOIb3YeTCS CyMMapHas KBaJgpaTHIHas OIIMOKa

E=Y E=(1/2)2X.(d% — y*)*, rae d;
Y%, — KOMIIOHCHTBI ] 00y4arorei mapst s. ES— ommOka, BHocnmas mapori s.  Cxema o0y4deHus:
1) npucBouTH BecaM U napaMmeTpam (GYHKIMK aKTUBAI[UW MaJIble HEHYJIEBbIC 3HAUCHUST; 2)
nojaTh Ha BXOJ[ OJIHY MApy U PacCUMTaTh BBIXOJ; 3) cocuuTaTh omuoOKy ES; 4) ckoppekTupoBaTh
napaMeTphl CETH (BECa, BEJIMYMHBI CMEIICHUM, KOAPDUITMEHTHI PYHKIIMA AaKTUBALINH ) TaK, YTOOBI
OIIMOKA YMEHBIIWIACK; 5) MOBTOPUTH maru 1—4 1o Tex nop, nmoka omudKa He CTaHET 3aJaHHOM
BeNMYMHBI MasiocTu. Koppekuus npon3BoauTCs pa3HbIMUA METOJIAMHU, SIBIIIFOLIMMHUCS JO CUX MOP
peIMETOM U300peTaTEIbCTRA.
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EMANUELE RONCHI

Jluccepraiius MocBsieHa pa3pad0TKe HHCTPYMEHTAPHUS M TEXHUKH IS
AUArHOCTUKY HEMTPOHOB M aHAIM3a JIAHHBIX, MOJYUYCHHBIX MPU U3YYECHUU
TepmosifiepHbIX peakuuii Ha CoBmectHoM EBporneiickom Tope (JET).



CxeMa HaKOIUICHHUS «00yJaroIIuXy JaHHBIX IS CETH N/y— pa3aciacHMUS.
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BepxHuii pucyHOK — npuMep n (CIUIOIIHAS JIMHUSA) U 7y (IITPUXOBAHHAS JIMHUS )
(dbopM uMnyabcoB. HuKHUN pUCYHOK — pacipe/iesiecHue, COOpaHHOr0 B JaHHOM
BPEMEHHOM MHTEPBAJIE 3apsi/ia.



100
180

150 3 Ry i : 40

[1510THOCTBH COOBITHI, UCTIOJIB30BAHHBIX JIsI 0TOOpa 00YUYarOMMX Hap COOBITUM, B
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[ImoTHOCTH pacnpeaeaeHuii n Uy coObITUl B KoopauHaTax Q1-Q2, moka3bIBaroIye

BO3MO>KHOCTb BbIOOpA JIMHEWHOHN U KBaJApaTUUYHOM I'paHUI] MEXK]Y HUMH.
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Guad hin

Q(a.u)

[InoTHOCTH N U Y COOBITHI B KOOpANHATAX Q—t;p ¥ MOJIOKEHUS TUHENHOMN U
KBaJpaTUYHOU IPaHUL] MEXKIAY HUMHU.

eventatin
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Energy (keV ee)

P — nons HenpaBUWJIbHO MACHTU(PUIIMPOBAHHBIX Pa3INYHBIMUA METOAAMU
HEUTPOHOB U Y —KBAHTOB. («keV ee» 03HadaeT BBIJACICHHYIO SHEPTHUIO B
3JEKTPOHHOM SKBHUBAJICHTE).



APXUTEKTypa HEMPOHHOM CETH, UCIIOJIb30BAaHHOM 15 KJIaCCU(PUKALINU
n/y—coObITui Ob11a «feed-forward» pacnpocTpanenus ¢ 71 BXOHBIMHA
HerpoHaMu (~ 200 HC JJIUTEIIBHOCTH UMITYJIBCA), IBYMSI CKPBITBIMHU
ciosiMu 13 20 1 5 HEMpPOHAMH U OJJTHUM CUTMOUJIATIBHBIM BBIXOIOM.

Hcnons3oBanue NN — cetu 60s1ee 3PPEKTUBHO MPU «MATBIX SHEPTUSIX»
10 CPABHEHHUIO C TPAJUIIMOHHBIMM METOIaMH, OCHOBAHHBIMH Ha
cpaBHEHUHU 3apsaaoB: Py~5% npu 20 kOB npotus P~20 — 25 %,
TOCTUKUMHUMH TPAJIUIIMOHHBIM 00pa3oM. B o0acTu sHepruii mopsjaka
200 k9B pa3nuna mensblire 1 u 2 %.

“This method can be implemented into the most modern programmable
ADC cards und used for real time application in most cases. This is
due to fast application time of NN which is usually in the range of a

few us”’.



Application of neural computing
in off-line analysis

in high energy physics

AL A, Sokolov
IHEP, Protvino, Hussia

F-mail: zokolov_afimx.ihep.su



v/ paznenenue, “feed-forward NN with backpropagation algorithm”

signal

Experiment | E  (GeV) |“Traditional | NN <RejNN/Rejo v >
method” archicture
STAR 10 - 40 Transvers 6-13-1 ~1.3
profile
ALEPH 10 - 35 Bulos 7-7-7-1 ~1.4
technique
CMS 20 - 100 Energy 14-8-1 ~1.1
fraction
method
e(y)/hadron separation
Experiment | Ee(y),h “Traditional”’method | NN inputs | <NN/’trad”>
(GeV)
ZEUS 4—-12 €em> Lshower 55 ~ 1.1
Heavy ion 1-10 Therhold of cluster 21 1.2
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Nnentuduxkanms agponoB B DELPHI ocHoBana Ha nHpopManuu oT

RICH cnekrpomerpa u dE/dx manpopmanuum ot Time Projection
Chamber (TPC).

J114 cpaBHEHUS ¢ TPaAUIIMOHHBIMU METOIaMH UJICHTU(UKALIMN, OBLI
co3nan makeT MAGRIB, B kotopom npeumytiectsa RICH u dE/dx
nH(bopMaluy coyetaroTcs ¢ Bo3MoKHOCTIMU NN cetu. NN ceTh umena
YeThIpe €05, 16 BXOIHBIX HEMPOHOB, OJIMH Y3€J CMEIEeHUs , 19
HEUPOHOB B CKPHITOM CJIO€ Y OJIMH BBIXOJHOW HEWPOH. Ha BX0oabl ceTn
noaaBaruchk RICH u TPC niepeMeHHbIe, HCHOJIB3YIOIIMECS U B
TPAAUIIMOHHBIX METOJIaX aHAJIN3a.
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Pexonctpykuus ®-me30Ha ¢ nomolpio cetd (NN) U TpaguliuOHHBIM METOJIOM —
3eneHbii 1iBeT (RIBEAN). IIpu ToM ke ypoBHe poHa NN-curnan coaepkut Ha 56%
0oJibiie @ ME30HOB, COMPOBOKIAICH YBEIMUYEHUEM «purity» Ha 16%. [Ipu onuHakoBoO
«purity» 3(p(heKTUBHOCTh yJBaBaCTCA.
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IIpu ToM ke ypoBHE (hoHA YPPEKTUBHOCTD BbIJICACHUS A MPaKTUYECKU
yaBoeHa. [Ipu Toii xxe «purity» oTHomeHue 3PpHEKTUBHOCTEN OKOJIO 4-X.
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Pacnpenenenue napamerpa f, XxapakTepu3yroIIEro KaueCTBO PEKOHCTPYKIIMU SHEPTUU
oaHoro HehTpanbHoro aapona B DELPHI kanopumetpe. JIeBrlil puc. pacupenenenue f,
MOJIy4E€HHOE CTaHJIApTHBIM METOA0M, cripaBa — ¢ nomoibio NN cetu: “feed-forward”
MHOTOCJIOMHAs CeTh ¢ apXUTeKkTypoit (33, 53,1) u ¢ TMHEHHON epeIaTOUYHOM
byHKIHEH Mexay ciaosiMu. OOydeHue CeTH MPoru3BOAMIOCH ¢ MoMoIsEi0 RPROP
anroputMma. NN-peKOHCTpYKIHsS UMEET B ~ 1.5 pa3a nyuiiee pa3pelicHue.



Tevatron/LHC parameters

Tevatron LHC
Luminocity, 10*? cm2 s°! 2.1 100
Time between collisions, ns 400 25
Average number of events/collisions 4 20
Frequency of collisions, MHz 2.5 40
Rejection factor, 10° 0.5 8
Trigger rate, Hz 20 100
DELPHI/ CMS parameters
DELPHI CMS
Electromagnetic calorimeter (barrel), 10* 1.8 9
Hadronic calorimeter (barrel), 10* 1.9 4.4
Central tracking, 106 2 9
<n,> 25 80
Event size, Mbyte 15 1.




3akirodyeHue: bOIbIe SHEPTruu CISAYIOIET0 TOKOJICHUS
yckoputenen (LHC), ckopocTu cuera cOOBITHM, MHOKECTBEHHOCTH
OyayT UMETh CIIEACTBHEM , UTO ciaeayromas reaepamnus HEP
IKCIIEPUMEHTOB OYAET UMETh JIEI0 C OFPOMHBIM 00BEMOM
nHpopManuu on—line u off—line. 3To moTpedyeT pe3koro
yOBICTpEHUSI 00padOTKHU, YTO CACIACT MapalIean3M HEU30CKHbBIM.
NN ceTu sSBISIOTCS €CTECTBEHHBIM OPYAUEM, OTBEYAIOIIUM dTUM
tpeOoBanusM. T.o BHenpenue NN cereit B HEP Henz0exHo (B
TPUITEPHYIO CUCTEMY, PEKOHCTPYKIIUS TPEKOB, UCCIICIOBAHUE
CTOJKHOBECHHUH TSKEJIBIX HOHOB, 00OpPa0dOTKY).



Application of Neural Networks Optimized by Genetic Algorithms to
Higgs Boson Search

FrantiSek Hakl, Marek Hlavacek, and Roman Kalous (Prague, Czech
Republic)

An application of a neural network approach to Higgs search in the
assosiated production t t H with H->b b. This decay channel is
considered as a discovery channel for Higgs scenarios for Higgs boson
masses 1n the range 80 — 130 GeV. Our results show that NN approach
1s applicable to the problem of Higgs boson detection.



The Neural Network approach to PDF fitting J

Alberto Guffanti
University of Edinburgh

On behalf of the NNPDF Collaboration:
R. D. Ball, L. Del Debbio, M. Ubiali (Edinburgh), S. Forte (Milano), J. |. Latorre (Barcelona),
J. Rojo-Chacon (LPTHE - Paris) and A. Piccione (Genova)

QCD@Work 2007
Martina Franca, June 16 - 20, 2007



Reinhard Schwienhorst MICHGAN STATE UNIVERSITY CPPM DO
Seminnar, June 20 2008 Advanced event analysis methods
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[Tyankape: «HeBO3MOXHO JTydliie OIEHUTh MPOTPECC, JOCTUTHYTHIN TOCIIOANHOM
['mp0epTOM, YeEM CPaBHUTH KOJTMYECTBO CTPAHUII, MOTPAYCHHBIX ['OpAOHOM Ha CBOE
J0Ka3aTeIbCTBO, C TEMH CTPOUYKAMHM, B KOTOPBIE YIOKHIOCH JJ0KA3aTeIbCTBO
rocrioguHa ['mns0epra». IlpoGnema Ilayns I'opiana — 1o0ka3aTeabCTBO
CYIIECTBOBAHUSI KOHEYHON CHCTEMbl MHBapUAaHTOB (0a3uca), 4epe3 KOTOphIe
BBIpaXkaeTcs 000 IPyTro u3 0ECKOHEYHOT O YMCIa MHBAPHUAHTHBIX (hOPM 3aJaHHOU
CTEIICHH OT JJAHHOTO YHCJIa IEPEMEHHBIX. BeigaronumMces qoctuxennem ['opiana
SBUJIOCH JIOKA3aTEJIbCTBO CYIIECTBOBAHUS KOHEYHOTO Oa3uca Jjisi OMHapHbBIX (popm
(TpocCTeMIINX U3 BCEX aareopandeckux GopM), OHO ObLIIO OCHOBAHO HA BHIYMCIICHUSIX
(mpsimoe nocTpoeHue 6azuca). ['unpoepT mocnan KOPpoTKYHO 3aMETKY, B KOTOPO Jajl
COBEPIIIEHHO HEOXKUAAHHOE U OPUTHHAIBHOE JOKa3aTelbCTBO TeopeMbl [ opiana,
rogHoe st GopM J1r000T0 YKciia NepeMeHHbIX. [ uIb0epT HE NCTO0IB30BAIT IBHOE
IOCTpOEHUE Oa3uca, OH J0Ka3ajl, YTO KOHEUHBIN 0a3uc, 10 JIOTHYECKON
HEOOXOJIMMOCTH, 00513aH CYIIECTBOBATb. «JIuH1IeMaH Hallea METObI
['mns0epra «unheimlichy - Hey1OOHBIMU, YyJOBUIITHBIMH, CBEPXbECTECTBEHHBIMU. D.
KiieliH onieHuI1 crity ero padboThl Kak «a0COOTHO MPOCTON U MMOTOMY JIOTHYECKH
0e3ymnpeunoit». [lociie 10aroro MaTeMaTH4eCcKOro MOJTYaHUs pa3ialicsi TPOMKHUN TOJ10C
['opnana: «Das ist nicht Mathematik/ Das 1st Theologie».



	                                   

