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1. BBEAEHUE

CyImecTByeT MHOTO HOBBIX (DU3UIECKUX CIIEHAPUEB,
U3 KOTOPBIX CJIEIyeT CyIIEeCTBOBAHIE HOBOI'O MACCUBHO-
T'0 3aps?KEHHOTO KAJTUOPOBOYHOTO H6030HA, M3BECTHOTO
kak W’-6030n. MunnMaJjbHOE paciiupeHue KaJaubpo-
Bounoit rpymbl Crangapruaoii mojgesnu (CM), Bkiova-
fomee W’-6030H, ussecto kak SU(2) x SU(2) x U(1)
(G(221)) momens [1]. Eme ojua n3secTHBIH prMep —
vomel Kastyrer — Kiteiina, onmcsisarorme CM W-6030H
B MOJIEJIM C JIONOJHUATEIbHBIMU u3Mepenusayu [2]. B

* . . .
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HacTosINell paboTe paccMaTpuBaeTcs oOImee OImca-
HUE B3aUMOJAENCTBUI 3TON HOBOII MaCCUBHON 3apAKEH-
HOMl 9aCTHUIIbI, IPUYEM [TOCTOSTHHBIE B3aNMOIECTBHUS HE
OrpaHUYIEHBI KAKOW-TH00 CrIenuabHON MOIEIbIO.

OO6mumit By JarpaHKuaHa, OMUCHIBAIONIET0 hepMu-
OHHBIe B3auMoJieiicTsus JA1a W’-6030Ha, MOXKHO 3aIlU-
caTh CJIEIYIONUM 0Opa30M:

Viljgw— 5
L= 272 fi'Yu(aR(1+7 )+
+tap(1—¥)Wf +He. (1)
Bymem wucnosmbzoBaTh cierka  MOAMUIITPOBAHHBIE

onpesiesiernss u3 pabor [3] u [4]. B cooreercrBuum c
stum B (1) Vl'J — eJUHMYHAs 3 X 3-MaTpula s
gentonoB wm KKM-marpuma s KBapkoB, gw =

1021



C. 5. Asazu, C. I1. Mexgunabagu

MITD, Tom 155, BoII. 6, 2019

= e/sin(fy) — mocrosiHHAs CAGOro B3anMOJIEHCTBHIS
B CM, a ap,;, — HUHTEHCHBHOCTH IIPABOIO U JIEBOTO
B3anMoJieitcTBUsA. B HacToselt paboTe MbI MmoJiaraeM,
YTO R, IPUHUMAIOT JeHCTBUTEIbHbIE 3HAUEHNUSL.

Beu1o mposeeno MHOro mpsaMbix nouckoB W'-6o-
30HA HA YCKOPUTEJISIX TPU BLICOKUX JHEPTUSIX YaCTHIIL,
OJIHAKO JI0 HACTOSIIIEr0 BPEMEHH BCE OHU OCTABAJIVCD
6e3yCIeIHbIMI. BhiIi TPOBEIEHBI TOUCKHU TTOJTHOCTHIO
gegoro W'-6ozona (korma ar = 0, a HAa a HE Ha-
JIOXKEHO HUWKAKAX YCJIOBMH mim ay = 1), M3BECTHOrO
kak W’-6030n B Ilocaenosarensnoit (Sequential) CM
(IICM) [5]. B skcnepnmenre kosutabopanun CMS Ha
BAK s ITEPHe [6] Ha ocHOBaHMM aHAIN3a XBOCTA MOTIE~
PETHOIO PACIPE/IETIEHNsT MACC JIEITOHOB, POYKIEHHBIX
npu pacnage W’-6030Ha, 00yCIOBJIEHHOM HEIOCTAIO-
el monepevyHoil sHeprueili HEUTPUHO C JIOCTOBEPHOC-
Tp10 95 % ObL1 nckmogen IICM W’-6o30m ¢ Maccoil Hu-
ke 4.1 TsB [7]. Jns noucka HCHOIB30BAJNCH CTOJIK-
HOBEHHUs [IPOTOH—TIPOTOH (PP) € CEUEHUIMU, PABHBIMU
2.3 G671, ¢ sHeprueit B cucTEMe I[EHTPA MACC, PABHOIL
13 TsB. B srcnepumente komnabopamun ATLAS [8]
TSl IOMCKA, ICIIOMB30BAJICEH cedenus 36.1 6~ u 6u11
uckiouer [ICM W-6030n ¢ maccoit mizke 5.1 TaB [9].

Bour Takke MPOBEJEH MOWCK IMOJHOCTHIO IIPABOTO
W'-6030na (ar = 0), Korma pacnaj B JICITOHBI JId-
60 CHJIBHO OI'PAaHWYEH, JINOO MOMABJIEH M3-323 HAJIUIUS
TSKeJBIX mpaBbix Hefitpuuo [10, 11]. Tlomek pacmaza
W'-6030Ha Ha JErKHe JKEThI OCIOXKHEH M3-3a BBICO-
koro ypoBHs GoHOBbIX KX/ MyIbTHIKETOB, OIHAKO
ecim W’-6030n umeer maccy 6osbiie 180 I'sB, To on
MOKeT PaCHacTbCsl Ha [apy U3 TOI- U DOTTOM-KBAPKOB
(tb = tb wm Tb), KOTOpas ABJIAETCS JOCTATOTHO XAPAK-
TEPHOI, MTOCKOJBKY MBI MOXKEM MapKHPOBATDH JI?KETHI
oT b-KBapKOB.

Oxcnepumentsl CMS u ATLAS nposoguiucs npu
PA3JINYHBIX 3HAYCHUSIX SHEPIUU B CHCTEME IEHTPA
macc. Cambre nocseaue sxcrepumeaTsl ATLAS mpo-
BO/MIMCH TipH /s = 8 T9B, B pesyabrare ¢ g0cTOBED-
nocthio 95 % 6bum nekmovenbl W/ -6030HBI ¢ Maccoii
mmzke 1.92 TsB [11]. B skcnepumente CMS 6butn uc-
KJIIOUeHbI IpaBble W’ -6030HbI ¢ Maccoiil nmke 3.6 ToB
[12], mpu 9TOM HCHONB30BAJINCH CEYEHUS BILIOTH J0
35.9 d6~! maa 13 TsB B ToM Ke Kanaje. B mpenprmy-
meM sKcriepuMente CMS B laHHOM KaHaJie ObLIO MOJIy-
qeHo 3HadeHne rpaHunsl B 2.6 TsB, mpu sTom mcnon-
30BaJIICH cedenus, pasubie 2.6 61 ama 13 TaB [13].

Ilpu pacnage W’'-6o3ona Ha th-KBapKH KOHEYHOE
COCTOsTHIE OYeHb IOXO0YKe HA KOHETHOE COCTOSIHUE IIPH
POXKJIEHUN OJIMHOYHOIO TOIN-KBAapKa B S-KAHAJE, KOTJA
W-60300 BHe MaccoBOil 0OOOJIOYKU SABJISIETCS MeIna-
TOPOM TIPU POXKICHUU TOM- U OOTTOM-KBapkoB. Ecin
W'-6030H CyIIECTBYET, TO OH MOYKET BJIMATH Ha CEYe-

HUE POXKJEHUS OJUHOYHOIO TOM-KBApKA B S-KaHAJE B
pamkax CM, mosTomMy u3MepeHue 3TOr0 CEUeHUsl MO-
JKeT OIpeJle/INTh BO3MOXKHYIO IpaHuIly BKJaga W'-6o-
zoHa. [Togsyienne W’ -6030Ha IpU POKICHUN OJIUHOTHO-
ro TOM-KBapKa B $-KaHaje TakKe 00CyKJajIoch B pa-
Gorax [14-17], omHako B HacTosme#l paboTe n3MepeH-
Hble HA YCKOPHUTEJSIX CEYeHUsT POXKJIEHUS OIMHOYHOTO
TOI-KBapKa B S-KaHaJie BIIEPBBIE HCIOJbL3YIOTCS s
oIIpeJiesIeHus TpaHuIbl BKiaaga W/ -6030Ha. MbI XoTHM
IPEJJIOXKUTL HOBBIM IIPOCTON METOH, KOTOPBIA MOXKHO
HCIOJIb30BATH JIJTsl ONPEIEJICHUs TPAHUIIBI BKJIAJIa HO-
BOro (DU3MIECKOTO OOBEKTa HA OCHOBAHUU CYIIECTBY-
IOIUX KCIIEPUMEHTAJIBHBIX JAHHBIX, KOI/Ia KOHEYHBIE
COCTOSTHUSI TIPOIECCOB SABJIAIOTCS AHAJOTUIHBIME. [Ipu
JIDYTOM TIOJIXOJIE JIJIsl OIPEJIEICHNs] TPAHUIBI BKJIAJIA
W’-6030Ha MOXKHO UCIIOJIL30BATD JAHHDIE, [TOJIy YeHHBIE
Ha yckopuressx. Hampumep, B pabore [18] mist ompe-
JIeJIeHnsT TPAHUIBI BKaaga W/ -6030Ha Ipn pOXKIeHUN
[IAapbI UCIIOJIH30BAJIMCH PE3YJILTATEI, IOy IeHHBIE B 9KC-
nepumente CMS mo SUSY iy KOHEYHBIX COCTOSIHUM
di-tau [19].

Buepsbie s-kaHaJ POXKIEHUS OIUHOYHOTO TOII-
KBapKa HabJIIOJAJICA B IKCIIEPUMEHTAX Ha yCKOPHUTEJe
Tevatron npu /s = 1.96 TsB co crarucruyeckoit
3HAYUMOCTBIO 6.3 cTaHJApPTHBIX OTKJIOHeHui (o) [20],
OJIHAKO HambOoJiee TOYHBbIE M3MEPEHUs] CEUEHUS ITOrO
mporiecca OBLIN MPOBEJIEHBI B XOJE JKCIIEPUMEHTOB
ATLAS [21]. TlonyueHHOe 3HAUEHWE CedeHUs! OBLIO
pasno 4.8 + 0.8 (stat.)™1§ (syst.) co smaummocTbiO
3.20 nust 20.3 6L npu /s = 8 TsB.

B paGore [14] 6bL10 OKA3aHO, YTO TOJBKO JieBasi
komnonenTa W’-6030Ha MOXKeT BJIMSATL Ha POKICHHUE
CM W-6030Ha, Ipu 3TOM €ro BJIUSHEUE Ha MOJIHOE Ce-
YeHHe He TaK BEJUKO, XOTs (GopMa MapliuajbHbIX Ce-
YeHUI MOXKET CYIEeCTBEHHO M3MEHSAThCs. [IpaBast KoM-
nonenta W/-6030Ha HM Ha 4YTO He BJIMSET, IOCKOJbLKY
CM W-6030H y4acTByeT BO B3aUMOJIEHCTBHUAX TOJHLKO
nesoro tuma (V — A).

Cutetytommuit pa3iest MocBsIeH KPATKOMY (heHoMe-
HOJIOTMYeCKOMy onmcanuio W/-6030Ha, a Takxke aHa-
JIN3Y WCIOJIb30BAHUSI CEYEHUS POXKJIEHUS OJUHOIHO-
IO TON-KBapKa B S-KaHAJIE JIJIsl ONPEIEJICHIs IPAHUIBI
BKJaJa W'-6030na. Jajiee Mbl IPUBOIUM Pl JaHHBIX,
MOJIyYEHHBIX B 3KcmepuMenTax Ha BAK, ¢ momombio
KOTOPBIX, UCIOJIb3Ysl CTATUCTUYECKUIA TOIX0]T, MOXKHO
TaKsKe II0JIy9UTh I'paHuIly BKIada W’ -6o30Ha.

2. PEHOMEHOJIOTUA W/-BO30OHA

B macrosimieM pasjiesnie Mbl UCCTAEIyEM BJIASTHUE
W'-6030Ha Ha CeYCHHME POXKICHUS ONWUHOYIHOIO TOII-
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KBapka " OOCYyIMM BO3MOXKHOCTH JI€TEKTUPOBAHUSI
W'-6030ona na BAK. Kak GbuUI0 OTMEYEHO B TPEIHI-
JYIIEM pasjiesie, JJIs CeYeHus Iporecca pp — tb Mbl
OyeM paccMaTpuBaTh Hambosee oot 3 HEeKTUBHBIIT
Jarpaminan W/'-6030Ha, ONMCHLIBAIOIINIT B3aWMOIEH-
creue ¢ CM depmuonamu. Ceuenne nporecca pp — tb
3aaeTcsa HopMyIoit

o(pp — tb) =

=Y [ dndeaglon (w2t — ), (2)

rae q(z;) u ¢ (z;) — naprounbie GpyHKIUE pacipeeie-
HUST KBAPKOB, T1 U To — ITAPTOHHBIE JOJIHM UMITYIbCOB.
IMaprounoe ceuenue umeer Bug [14]
2 g 22794 2
. T §—M7) (25s+ M
U:Z 6W|V;5b|2|‘/:1q’|2( t) ( t)><

§2

q,q’

1
X | == +
[(s —m¥)? +TEm3,
202 (5 — m3)(5 — M3y) + T3 %)
((é—m%v)2+F%Vm%V)((é—M&V/)2+F2 /M‘?V/)
afi + a‘}% + 2a2La,2R
(58— MZ)?+T%, M2, |’

+ -

+ (3)
rpe I'w — mmpuna W-6030ma, aw = g3 /4T, a § =
= 1225 — JHEPrus B CUCTEME [EHTPA MACC MapTOHA
(S — sHeprust B cucreMe IEHTPa MACC CHCTEMBI pp).
Bripazkenue ms mupuns W/ -6030Ha IpuBeeHO B pa-
Gore [14].

Kak 0b110 0TMeUeHO, HanboJiee TOYHBbIE 3HAYEHUS
cedeHusl POXKJIEHUsST OJIMHOYHOTO TOT-KBapKa OBLIN 110~
syqensl Kojutabopanueit ATLAS [21]. Ha puc. 1a upn-
B€/IEHBI 3aBUCUMOCTH TIOJTHOT'O CEYEHUsT TIPOTIECca pp —
— tb ot My njis pa3iudHbIX 3HAYEHU Gy, TIPU AR =
= 0. Ins soruucienus o(pp — tb), BBIPasKEHHOrO
B aHAJUTHYECKOH ¢opme, ObLIa HCIOIL30BAHA IIPO-
rpamma Mathematica. Mbr ucmosib30Baan mapTOHHYIO
dyukuuio pacnpeznenenus CTEQ6.6M [22] u upuns-
m /s = 8 TeB. Ina o(pp — tb) ObLIO BHIGPAHO
CM ceuenne 5.61 n6 [21]|. Ha pucyHke ropusoHTaIbHBIE
JIMHAU COOTBETCTBYIOT IMPEJICKAZAHUSIM, Oy ICHHBIM
Iast mapHoro mporecca B pamrax CM. 3aremmennast
00J1aCTh COOTBETCTBYET Pa3peleHHbIM TPAHUIAM, ITO
corjiacyercs ¢ pesyiabraramu dKcrepuMenToB ATLAS.
Kak Bugno u3 pasencrsa (3), upu ag = 0 u orimy-
HOM OT HyJId @ BJIMsSHAe U3MeHeHHUsi macchl W/-Go-
30HA MOXKET OBITh JeCTPYKTUBHBIM. JIJIsT HAIJIsSIHOCTH
Ha puc. 16 ¢ yBesmueHneM IoKa3aHa 001acThb O0JIBITNX
Macc W’'-6030Ha, T1e 9TO BAUSHUE MOXKET OLITH CyIIe-
crBenubiM. Ha puc. 1a BuaHO, YTO nMeeTcs MUK B 00JIa-
CTH, TJIe 3HAYCHNE KBAJIPATa SHEPTUU B CUCTEME IIEHTPA

o, 1o
T T T T T |Ar:[‘]'_1|AS T
‘ . a ap =1
100 ¢ a; = 0.7 3
: " ap = 0.5
, CM ——
1 1 1 1 1 1 1 1 1 1
200 600 1000 1400 1800
My, TsB
o, b
6-0 T T T T T T
a; = 1 e
| 6 a; = 0.7 |
5.8 a, = 0.5 ----
CM ——
5.6 F |
5.4 L e =
5.2 7

5.0 1 1 1 1 1 1
1300 1400 1500 1600 1700 1800 1900 2000
My, T5B

Puc. 1. (B ugeTte oHnaiiH) a — 3aBMCUMOCTU NOJHOMO CE4eHNS

poxaeHus tb ot Mmaccel W'-6030Ha AN5 pasnuUYHbIX 3HAYEH Ui

ar npu ar = 0. 6 — VYeenunyeHnHas obnacte my = 1300-
2000 3B. BugHo gecTpykTuBHOE BAUSIHUE AL,

o, o
ATLAS
i ap = 1 ooeeees
100 F ap = 0.7 E
: ap = 0.5 -
S CM ——
10k, e i
! 200 600 1000 1400 1800
My, TsB

Puc. 2. (B usete onnaiiH) 3aBMCUMOCTU MOSIHOMO CeYeHUs
poxaeHus tb oT maccel W’-6o30Ha ANns pasanyHbIX 3HaYeHNI
ar npn ar, =0

Macc OIM3KO K 3HAYEHUIO KBAJIPATA ITOJTHOM MACCHI TOTI-
1 60TTOM-KBApPKOB.
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Puc. 3. (B ugete onnaiin) Todkamu nokasaHbl obnactm Ha

nnockoctn (ar—My ) (a) n Ha nnockoctu (ar—My+) (6),

KOTOpble OblAN NCKAIOYEHbl MO pesyfnbTaTaM SKCMNepUMEHTOB
ATLAS

Ha puc. 2 npuBejieHbI 3aBUCUMOCTH CEYEHUS POXK-
Jienns oT Macchbl W/-6030Ha, /11 pa3/IMYHbIX 3HAYCHUI
ar mpu ar = 0. Kak n oxmpanoch, ¢ poctom My
3HAYEHUE CEUEHUsI CTAHOBUTCS MEHbBIIE 3HAYEHUS, 110~
aydennoro B pamkax CM. Ha puc. 1 (2) BumsO, uTO
siustane W’-6o3ona nipu My < 1160 TsB (Myr <
< 1390 I'sB) mokeT GbITH 60JIbIINE, YeM GBLIO MOy e~
HO B sKcrepuMenTax ATLAS. D10 o3Hadaer, 94T0 1IpU
My < 1160 I'sB (M < 1390 I'sB) JsieBbie (npasbie)
W’'-6030HbI MOI'YT GBITH MCKJIIOUEHDI.

Ha puc. 3 mokasanbl 0b67acTH B TapaMeTPUIECKOM
npocTpaHcTBe Ha miockocTy (ar—Myy+) (a) u Ha maoc-
koctu (agp—Myw+) (6), KOTOpBIE OBIIM MCKJIFOUEHBI 110
pesyibraram skcrnepumenTop ATLAS. Yrobwr mosty-
YUTH MPUBEJEHHBIE HA PUCYHKE PE3YJIbTATHI, MBI CJie-
JOBaM TIOAX0My U3 pabdor (23] u [24], B cooTBeTCcTBIN
¢ KOTOPBIM CeYeHHUe MPOIOPIINOHATIBLHO 9€TBEPTOil cTe-
eHu Jubo ar, mubO AR, & BIUSHUEM B3aUMOIECHCTBUS
na nmmpury W’-6030na MoxkHO npenebpeds. CoriacHo
puc. la (puc. 2) jyuriee rpaHUIHOE 3HAUEHUE MACCHI
W'-6030na mig ap, = luagr =0 (ag =1 uay, =0)

pasao My = 1160 I'sB (1390 I'sB). B cuenyromem
pasjiesie, B KadecTBEe ajJbTePHATUBHOTO MOAXOJA, IS
ollpejieieHusl rpaHulbl BKaaga W/-6ozona B daszoBom
[IPOCTPAHCTBE MbI BOCIIOJIB3YEMCs CTATUCTUICCKAM Me-
TOJIOM.

3. CTATUCTUYECKUM AHAJIN3

B wmacroseit pabore ™Mbl Oy/ieM HUCIOIH30BATH
OIyOJINKOBAHHbBIE JIAHHBIE O BBIXOJIE COOBITHI, TIOJTY Y€H-
HBIE B 9KCIIEPUMEHTAX [0 MOWCKY POXKJIECHUS OIMHOY-
HOT'O TOT-KBapKa B S-KaHAJe U HalileM BepxHee 3Hade-
HUe rpaHuIp! BKaaga W/-6o3ona. B aToit wacTu paboTh
MBI OyzieMm TpeHeOperaTbh mHTepdEpPEHneit, 1axe s
seBuix W’-6030n0B. JJaHHbBIe, KOTOpPBLIE MBI Oy/IeM HC-
[I0JIb30BATh, BKJIIOYAIOT CJIEIYIONHE KATEerOPIH:

CMS p ripu 7 T»B. Ilouck B sxkciepumenTax CMS
POXKJIeHUsT OJMHOYHOI'O TOM-KBAapKa B S-KaHAJE CPEIn
COOBITHUI, COMEPXKAIUX OAUH W30JUPOBAHHBIA MIOOH,
C WUCIIOJIb30BAHUEM JIAHHBIX JIJIsT PP-CTOJTKHOBEHUI TIPH
/s =7 TsB [25].

CMS p npu 8 TsB. Anajornvssii TOUCK C UC-
MOJIE30BAHUEM JIAHHBIX JJTsl PP-CTOJKHOBEHH IIPH /5 =
= 8 THB.

CMS sjiektpoH npu 8 T3B. Anajornussbiii mo-
WCK B CJIy4ae, KOTJIa M30JIMPOBAHHBII JIIITOH SIBJISI€TCS
JIEKTPOHOM.

ATLAS nmpu 8 T»B. Ilouck B sKcrmepumeHTax
ATLAS poxiennst OIUHOYHOIO TOI-KBapKa B S-KaHaJIe
cpenu cOOBITHiN, COMEPKAINMNX OIUH HM30JUPOBAHHBIM
9JIeKTPOH min MIoOH [21]. Dkcnepumentsr ATLAS na-
JIA PE3YJIBTATHI TOJBKO JJIsi CYMMBI 9JIEKTPOHA, I MIOOHA,
JUIST PP-CTOJIKHOBEHHI nipu /s = 8 T9B.

Boubie janHBIX IpUBEIeHO B padorax [26-28], ox-
HAKO TIOCJIe TIPOBEPKHU MBI HMPHUIILIA K BBIBOMY, ITO UX
YUeT He yIy4IInT OKOHYATe bHbIe pe3ysibrarel. C apy-
roif CTOPOHBI, BCE HCIIOJIb30BAHHBIE HAMU KATETOPHUH
JIAHHBIX SIBJISIIOTCST BAXKHBIMHU U OTKa3 OT yd4eTa JII000i
73 HUX MOYKET IIPUBECTU K YMEHBIIEHUIO 3HAUEHUS ITPe-
JebHOI 9Heprum.

B Tabn. 1 npuBeieHbl HaHHBIE, KOTOPbIE MBI HUC-
[I0JIB30BAJIM B HAIlleM aHaju3e. [IpuBejieHHbIE HEOoIpe-
JIEJIEHHOCTHU TIPEJICTABJISIIOT CODON CyMMBI KBaJpaToOB
CTATUCTUIECKOW M CHCTEMATHIECKON HEeOIpe e IeHHO-
creit. OCHOBHAST YaCTh CUCTEMATHIECKON HEOIIPe e IeH-
HOCTH O0YCJIOBJIEHA HEOIPEIEIEHHOCTHIO, CBI3aHHOMI C
JHEpPruen JKera.

JIJ1st CTATUCTUIECKUX BBIYUC/IEHN MbI HCIIOJIb30Ba~
au TexHUKy aHasu3a JaHHbx ROOT [29]. st onpe-
JIEJICHAs. ¢ JTOCTOBEpHOCTBIO 95 % Bepxmeil rpaHnIb!
BKJIaJ1a HOBBIX (PU3MIECKUX OOBEKTOB OBLJ HUCIIOIH30-
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Tabnuua 1. PaznnyHble KaTeropun gaHHbIX, NCNOb30BaHHbIX ANs aHanu3a. [NpusegeHHbIe HeoNpeaeneHHOCTY NpeacTas-

NAOT coboii CyMMbl KBaApaTOB CTaTUCTUYECKON M CMCTEMATUNYECKOl HeonpeaeneHHoCTel

DHepPrus B CUCTEME IIEHTPa MACC 7 T>B 8 T>B
Kareropus CMS p CMS p CMS asiekTpon ATLAS
OIMHOYHBIHA TOI-KBAPK B S-KaHAJIe 120+5 452+ 16 347+ 12 540 + 160
CrammapTHast MOIETb 1920 £ 110 7060 + 370 6240 + 320 14670 £+ 180
Jlamuble HAOTIOICHMI 1883 7023 6301 14677

BaH M0J1y-6aiteCOBCKMIT METO/T OTHOIIIEHUST ITPABJIONOI0-
6ust. Mbr mpemnosiaraem, 910 3p@HEKTUBHOCTh PEKOH-
CTPYKIIMA ¥ BBIOOpA COOBITHII IIPU OIPEJIEIEHUN T'Da-
Hunpl BKJIaaa W/ -603ona anajorndna 3¢ peKTUBHOCTH
cobbITHI B S-KaHase. JIsT COOTBETCTBYIOIIETO aHAJ -
3a ucnoJib3oBajiocb CM cedeHme poxKI€HUS OIMHOTHO-
IO TOI-KBapKa B S-KAHAJE JIJIsT PA3JUIHBIX KaTerOpHii
nanabix. Cedenune poxgjenus W/-KBapka, paciaiaio-
merocsi Ha th, MOXKHO Hafitu B pabore [4]. 3naveHus
CeUYEeHUII TTPUBEJEHBI ¢ TOYHOCTHIO JI0 CJIEIYIOMIETO 34
rmaBubiM nopsiika B KX/I. Ilpeamnomaraercs, 9To oT-
HOCHUTEJIbHAS HEOIIPEIEIEHHOCTD BBIXO/Ia CUTHAJIOB COC-
tapasger 30 % 11 BCex KaTeropuii, IpudeM 3TO yCTOMH-
qnBoe 3HadeHue. Vcrosb3oBanme JIpyrux 3HaYeHn i, Ta-
kux kak 20 mwin 40 %, He BaMsAET HA KOHEYHBIE PE3YJ/Ih-
TaThI.

Ha sieBoit manenu puc. 4 ¢ mocroseproctbio 95 %
NIpUBeEIeHa BEepXHsAs IPaHnIa BKaaga W/ -6o3ona B ce-
9eHne POXKJIEHUs OJUHOYHOIO TOI-KBAPKA B S-KAHAJIE,
npu 3roMm W/-6030H dABJSETCS IOJTHOCTBIO JIEBBIM,
a B3auMOJIeCTBUE aHAJIOTMYHO B3aMMOJEHCTBUIO JIJIS
CM W-6030ma. Ha pucynke Bmmno, uro W’'-6030HBI
¢ maccot Hmke 1290 I'sB moxno nckimountsb. Oxu-
JlaeMoe 3HaYeHre TPAHUIIBI, HIXKE KOTOPOU MOYKHO HC-
kmounth W/-6030mb1, cocTapiasier 1255 I'sB. 3enenbiv
IIBETOM IIOKa3aHbl MHTEPBAJIbBI =1 0 BOKPYT OXKHJae-
MBIX 3HadeHuit rpanutsl. Ha nanemu puc. 4a mpuBeaeHo
TO ¥Ke caMoe, HO JIJIsI TTOJIHOCTBIO pagoro W’ -6030Ha,
KOT/Ia, HOBBIII 0O30H HE B3aMMOIEHCTBYET C JIEIITOHA-
mu. Oxkunaemast (Habiromaemast) rpanuia Macesr W/-
6o30Ha B 9TOM ciydae cocrasisier 1325 (1360) I'sB.
Tlostyuennble pe3yabTATHI MOXKHO CPABHUTH C JAHHBI-
MM, TOJIy4YeHHbIME B 3kcrepumenTax CMS mpu 8 T>B
JIUIsL AaHAJIOTMIHOTO KOHEeYHOro cocTosiaust 2.15 TsB [30].

Ha puc. 5 ¢ gocrosepnoctnio 95 % nokazanbl Bepx-
HUE TPAHUIBI JIJIsT PA3JINIHBIX KATEropuil JJAHHBIX. XO-
TSI PE3YJIbTATHI I3MEPEHUsI CEUeHUsT POYKIECHUST OIIMHOY-
HOT'O TOI-KBapKa B S-KaHAaJe, IOJIyYeHHbIE B YKCIIEPU-
menre ATLAS, saBistorcss HamboJiee TOYHBIMHU, TJIaB-
HBII BKJIAJ[ BHOCST JIaHHBIE, COOTBETCTBYIOIINE KaTe-

O—/O—ppﬁ W'—tb

1800 2000
My, TsB

1200 1400 1600

I . ag=1,a,=0

10

10t
1000

1800 2000
My, T5B

L | L L | L L | L

1200 1400 1600

Puc. 4. (B ugete onnaiin) Oxugaemas u Habatogaemas rpa-
HULbI ceveHus pacnaga W'-6o3oHa Ha tb

ropun «CMS p 8 ToB». Hua IICM W’-6030mna, nc-
[OJIB3Ysl TOJBKO OJIHY 9Ty KATEOPHUIO, MOYKHO HCKJIIO-
qnth W'-6030HBI ¢ Maccoii nuxke 1180 I'sB. lannble
CMS BKJIFOYAIOT 3HAYEHUS, LOJYIEHHBIE JIJI PA3JInd-
HBIX KaHAJIOB, Torna Kak gannole ATLAS npencrasiis-
0T cOBOM CyMMY BBIXOJIOB TOJIBKO TI0 3JIEKTPOHHOMY
u MIOOHHOMY KaHajaMm. B Tabj. 2 mpeacTaBIeHbl 0XKU-
JlaeMble U HAOJIIo/IaeMble 3HAYEHUsI TPAHWIL JIJisl pas-
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Tabnuua 2. Oxngaemble 1 HabaoJaeMble rpaHULbI, NONYHEHHbIE C UCMONBL30BAHNEM PA3NNYHbIX KATErOPUiA JaHHbIX

JleBbrit IIpaBwrit
Kateropust manubix OzxnnaemMble Habumotaembie OzxnnaemMble Habmonaembre
CMS p npu 7 T2B 1000 1020 1050 1070
CMS p npu 8 ToB 1150 1180 1220 1250
CMS sJjiekrpon npu 8 TsB 1090 1110 1160 1170
ATLAS upu 8 T5B 1045 1045 1110 1120
/O s Wit My, I'sB
: Cl\/‘[S l/[/ |7 TSBI T T T T 2000 T T T T T T T T
10k ATLAS 8 T5B o 1800 -
t CMS e 8 T>B
[ CMS p 8 ToB 16001~
1F 1400
i 1200
0.1F a 1000 ap =10
' 800
0.01 : 600 |
600 800 1000 1200 1400 1600 1800 2000 0 02 04 06 08 1.0 12 14 1.6
MW” F3B aL
Ny My, TsB
CMS ;7 TsB 2000 T A — !
10F ATLAS 8 T5B 1800+
CMS e 8 T>B
CMS p 8 ToB 1600
I 1400
12001
0 7 1000 ap =0
800F
0'01 1 1 1 1 1 1 1
600 800 1000 1200 1400 1600 1800 2000 600E I
0 02 04 06 08 1.0 12 14 1.6

My, T5B

Puc. 5. (B upete oHnaiin) Habntopaemble rpaHnubl ans pas-
JINYHBIX KaTEropuii AaHHbIX AJ1si C/y4aeB MOJIHOCTbIO JIEBOro
(a) n nonHocTbio npasoro (6) W'-6osoHa

JINYHBIX KATEropHuil JAHHBIX JJIS IOJHOCTHIO JIEBOTO U
ITOJTHOCTHIO TPABOTO CIydaes. /laHHbIE, IOy YeHHBIE U3
PP-CTOJKHOBEHMI 1pn /s = 7 TsB, maror mauxymmmuii
pe3yJIbTaT, a JIAHHbIe, IIOJyYeHHbIe U3 CTOJIKHOBEHU
npu 8 TsB, ero cymecrsenno ymyumaror. Moxxuao Hate-
SITHCSl, YTO KOIJIa CTAHYT JIOCTYIIHBI JAHHbIE, TOJIYIeH-
HBbIE U3 PP-CTOJNKHOBEHU 11pu /s = 13 TsB, snauenus
TPAHUI] MOXKHO OYZIeT eIre yJIydIinuTb, YyIUThIBas, ITO

ag

Puc. 6. (B ugerte onnaiin) Obnactu Ha nnockoctu (macca
W’-6030Ha—NHTEHCMBHOCTb B3aMMOAECTBISA ), FAe CyLLeCTBO-
BaHune W'-6030Ha MoxeT BbITb nCKIO4EHO (3aTeMHEHbI)

00beM HOBBIX JAHHBIX CYINECTBEHHO GOJIBIIE IPEeIbIILY-
IUX.

AHaJIOrMYHBIM 00pPA30M MOYKHO IOJYYUTH TI'PAHH-
bl JIJId MHTEHCUBHOCTU B3aWMOJICHCTBUS B 3aBUCH-
MocTH oT Maccel W/'-6o3oma. 3mech W'-6030H Tak-
2Ke JinbhO TIOJIHOCTBIO TPAaBbIi, JuUOO IMTOJTHOCTHIO Jie-
BbIii, CMEIIaHHbIE BApUAHTHI HEJOIycTUMBI. Ha puc. 6
Ha 1IockocTH (Macca W/-6030Ha—MHTEHCUBHOCTD B3aU-
MOJIEHICTBYS) TPUBEIEHBI O0JIACTH, TJe CYIIECTEOBAHUE
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W'-6030Ha MOKET GBITH UCKJIIOYEHO C JOCTOBEPHOCTHIO
95 %. BunHo, 4ro npu M3MeHeHWH 3HadeHuit ar (aR)
or 0.4 mo 1.8 W'-6030ubI ¢ Maccoit or 600 mo 1900
(2000) T'sB moryr 6bITh uckimouenbl. OCHOBHOE J10-
MyIeHne 3J71eCh COCTOUT B ToM, uro W'-6030H mme-
er V—A-ipupojy, a MHTEHCUBHOCTH B3aUMOICHCTBUS
MOTYT MEHSTBHCS. DTOT PUCYHOK MOYKHO CPABHHUTDH C
puc. 3, Ha KOTOPOM TOYKAMH TOKa3aHA IacTh (Hha30BO-
r0 TPOCTPAHCTBA, TJIe 3HAYUCHUS CEICHUI MPOTUBOpE-
JaT u3MepeHHbIM B 3KkcnepumenTax ATLAS ceuenusim
POKJIEHUST OJIMHOYHOTO TOM-KBapKa B S-KAHAJE.

4. SBAKJIFOYEHUE

Bonee tskenwiit mapruep W-6030Ha, M3BECTHBIN
Kak W/'-6030H, MOXKET maBaThb BKJAJ B POXKICHHE
OJMHOYHOTO TOM-KBapkKa B S-KaHaje. B Hacrosimeit
paboTe BIiepBbIe UCIIOIH30BAICH H3MEPEHHBIE CETEHUS
POXKIEHNST OIMHOYHOI'O TOI-KBapKa B S-KaHaJe I
MOJIy9eHUsl TpaHuIbl BKiIaga W/ -6ozoma. B pamkax
(bHEeHOMEHOJIOTUIECKOTO MTOX0/a ObLIa OIpeeeHa Ta
4acThb [IPOCTPAHCTBA IapaMeTpoB, B KoTopoit W'-6o-
30H MOXKET OBITH HMCKJIIOYEH C IOMOIIBI0 N3MEPEHU
ceuenns. B pamKax aJbTepPHATUBHOIO ITOIXOa, OC-
HOBAHHOI'O HA CTATUCTUYECKOM aHaJM3e HN3BECTHBIX
pPe3y/IbTaTOB IKCIIEPUMEHTOB IO M3MEPEHUI0 CEUEHUIH,
OBLIN TIOJIYYIEeHBbI BEepPXHHUE T'PAHUIIBI BBHIXOIOB COOBITHIA
¢ yuactueM W/'-6ozona. CraTucTuyeckuii IOIXOJ
IIO3BOJIAET NCK/IIOUNATHL IpaBble W/ -6030HBI ¢ MaccaMu
menee 1.36 ToB, B To BpeMmsi kak (hbeHOMEHOJIOTTIEC-
KUt mojxoj casuraer 3Ty rpanuiy g0 1.39 TsB.
Ipanunpt gjag  JeBbIx W/ -6030HOB, IOJydYeHHBIE C
TIOMOITBIO  (PEHOMEHOJIOTHIECKOTO U CTATUCTHIECKO-
o TOJXOJ0B, PaBHBI, COOTBeTCTBeHHO, 1.16 T3B u
1.29 TsB. Kpome Toro, 06a 1moxo/1a MCIOIb30BAIUCH
JUIg  oupejiesenus 0o6JacTH Ha IJIOCKOCTH  (Macca
B3aMMOJIEHCTBUS),  TJe
W'-6030H MOKeT OBITH NCKJIIOUEH.

W’'-6030Ha~MHTEHCUBHOCTD

Baarogaproctu. Asropwr 6urarogapsit  IIkosry
qactull U yckopuresneii 8 IPM 3a rocrempunmcTBo, a
rakzke Kosutabopamyu CMS u ATLAS 3a ux norpsca-
FOIIe M3MEPEHUsI.
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