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AHOManbHbIE BEPLLUNHBI 1" 3Cb(beKTI/IBHaﬂ TEOPUA MOoNA
|_|apaMeTpV|3aLJ,|/|$| NarpaH>xXunaHa onepaTopaMin BbICLLNX pa3MepHOCTeI7I:
L=Lsm+Ls+Le+L7+Lg+... —ESM—I—ZZ n+4. (1)

fin/\" — KO3bcbMLMEHT nepen i-M OnepaTopoM pasmepHoOCTy 8.

Bo3oHHbIe onepaTopbl HEYETHBIX Pa3MepPHOCTEl 3anpeLleHbl.

AHomanbHble BeplmnHbl — nposienieHnst pusukn sie CM.
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JnekTpocnaboe poxxaeHve Zy U aHOMasbHble HYETBEPHbIE BEPLUMUHbI

CwvrHanbHbIA npouecc: pp — viyjj.

fi
CurnaTypa: doToH ¢ bonbLUIoii nonepeyHolt sHepruei L=Lsm+ Z /\401'
~ - -~ 1 1
E, 6onbluoii noTepsiHHbIf nNonepeyHbii umnynsc E7°,

2 (nnn bonee) cTpyn.
OnepaTopbl pa3sMepHOCTUA 8 NO3BONSIOT UCCAEA0BATH

dHOMaJibHbl€ HETBEPHbIE BEPLLUNHbDI be3 BKJ1aga

u

Q)

TPOIHBIX.

Oro = Tr [W,W WW] Tr [Waﬂ Waﬁ]

Omo = Tr [W,w WW] [(Dsd)f DP 0]

PaccmaTpuBaembie B pabote koscbdpuumenTbi: fro/A*, frs /A%, fra/A*, fro/A*, fuo/A*, /A, fuz /A%
B moknafie AeMOHCTpupyeTcst Ha npumepe fro /A%,
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Kannnuur un onTnMm3ayuns

VuuTaprocts S-matpuusi: SST = 1.

KnvunnuHr — BbiktOYeHne BKJ1ag0B

HOBO# cbusuku npn /5 > E.

/8 — WHBApUHT paccesiins 6O30HOB

— \/Ezmzpy.

Events

107

107

ffA*=1Tev*
E/>900 GeV

IR
2 3

++

—— Interference term

— Quadratic term

4+

1

m, [TeV]

Aptyp Cemywun (HUAY MNDN)

E—I’Z — O4Ha N3 CaMblX HYBCTBUTEJIbHbIX NEPEMEHHDbIX.

Ec, TeV oo 1.8 1.7 1.6
ET>150 GeV [-0.71; 0.66] [2.3; 2] [-2.6; 2.2] [-2.9; 2.5]
EJ>500 GeV [(0.22;0.19] | [-0.83; 0.67] | [-0.95; 0.77] | [-1.11; 0.89]
EJ>600 GeV [-0.18; 0.16] | [-0.76; 0.63] | [-0.89; 0.74] | [-1.06; 0.88]
EJ>700 GeV [-0.15; 0.14] | [-0.77; 0.66] [-0.93; 0.8] [[1.14; 0.99]
EJ>800 GeV [0.14;0.12] | [-0.86; 0.76] | [-1.06; 0.95] [1.3;1.2]
ET>900 GeV [(0.13;0.12] | [-1.01; 0.93] [1.3;1.2] [1.6; 1.5]
EJ>1000 GeV [ [-0.12; 0.11] [13;1.2] [1.6; 1.5] [2.1; 2]
ET>1100 GeV | [-0.12; 0.11]

EJ>1200 GeV | [-0.12; 0.11]
EJ>1300 GeV [ [-0.13; 0.12]
Bound [-0; 0] [-0.72; 0.72] [-0.9; 0.9] [-1.2; 1.2]

BbibpaHHbie noporu:
e AN HeyHNUTapu3oBaHHbIX npegenos: EJ > 900 M3B;
e [J151 yHUTapM30BaHHbIX npegenos: EY > 600 3B gns
T-cemeiicTBa un E% > 400 3B gna M-cemeiicTBa.

Monck aHOManbHbIX BEPLUUH
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PesynbTathl

Mpepensi Ha fro/A*:

HeynuT. Vuut., Ec = 1.7 T3B JlnHeiinbie P : — ‘ g
Oxug. | [-0.13; 0.12] [-0.89; 0.74] [-0.38; 1.36] & = z07 0cD ity QCo,
Habn. | [-0.094; 0.084] [-0.87; 0.71] [-0.38; 0.84] = —

Z,ji
o/ A*=0.084 TeV* 7/ Uncertainty

—— fy/A*=4.6 Tev*
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VyeT aHOManbHbIX BKIA40B B DOHAX

HekoTopble coHosble npoueccsl (B 4actHocTn, W+) MoryT cogepxaTb Takyto Xe HOBYO husuKy, Kak u Z+.
DTO NPUBOANT K KOPPEKTNPOBKE MPeAENoB.

Coef. Z~ alone Zy + Wr Improv.
fro/A* | [-0.204; 0.192] | [-0.202; 0.190] 1%
frs/A* | [-0.202; 0.216] | [-0.198; 0.212] 2%
fwo/N* | [-7.24; 7.21] [-6.92; 6.90] 4%
fuz/AN* | [-2.90; 2.90] [-2.74; 2.75] 5%

|| —wyalone ||

— 2y alone
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NHknto3usHoe poxaerne Z7y n HeliTpaNibHble TPOliHble BEPLUMHbI

CurnaTtypa: oToH ¢ bosbLIOK nonepeyHoli aHepruei

Efr’, 6ONbLIOV NOTEPsiHHBIN NonepeYHbIi nMnynsc ET ',
HeliTpanbHble TpoliHble 6O30HHbIE BEPLUNHBI AOCTYMHbI,

ntoboe KONNYECTBO CTPYii.
HayYMHasA C onepaTopoB pasmepHocTy 8.

Ci
L=Lsw+ Z F(Oi + ('),T)

Ogy = i®'B., W+ {D,, D"} o
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CpaBHeHVEe UCNOb30BaHNA PACNpPeaesIEHNst U OAHOrO ONTUMU3NPOBAHHOIO
buHa

Yncno crpyli | Mepementas OnTumusaums Pacnpegenerne
Mopor Mpegenst [TaB~*] | Mpegens [TaB~7]

E] S 1100 GV [0.33; 0.33] [0.29; 0.28]

Emiss >1100 GeV  [-0.33; 0.33] [-0.29; 0.28]
N; =0 pr-balance < 0.002 [-3.3; 3.0] [-2.0; 1.9]
|Ap(y, Z)| > 3.1 [[7.2; 7.2] [-3.9; 3.9]
7+ <0.8 [-8.3; 8.4] [-4.5; 4.5]

N =1 =il > 1100 GV [0.42; 0.41] [-0.36; 0.36]

N> 2 E] > 1200 G&V  [-0.65; 0.64] [0.57; 0.57]

Vcnonb3osaHue pacnpeneneHnsa Nno3BONAET JOCTUHb bonbLuei HYBCTBUTEJNIbHOCTN.
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3aktoYeHme

e PaboTa no nocTaHOBKE MpefesoB Ha aHOMaJibHblE YETBEPHbIE BEPLUNHbLI C UCMOAb30BaHNEM JaHHbLIX BTOPOro
ceaHca paboTbl skcnepuMenTa ATLAS 3aseplueHa.

e PaboTa no nonpaBkaM K npenenam, Bbl3BaHHbIM aHOMAaJIbHbIM BKJ1af4aMu (bOHOBbIX NpoueCCOB 3aBeEPLUAETCA.

e PaboTa no nocTtaHOBKe MpefenoB Ha HeliTpasibHble TPOWHbIE BEPLUMHBI C UCMOIb30BAHNEM AAHHBIX BTOPOro
ceaHca pabotbl skcnepumenTa ATLAS HavaTa. OueHka Y4yBCTBUTENILHOCTU NO3BOJISIET 3aK/OYUTL, YTO B
pamkax 3Toli paboTbl MOryT BbITb MOCTaBNEHbI HAWYHLUNE NPEAEsbl HA HEKOTOPbIE KO3(PULNEHTDI.
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BACK-UP
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Onpegenexns Bcex onepaTopoB pasMepHoOCTH 8

Oso = [(Dﬂtb)T D,,¢] [(D“qa)T DV¢} ,

Os1 = [(Dutb)* D*‘cb] [(D,,q>)T D”q:] .

Omo = Tr [VT/W WW] [(Dﬂq:)T D%] ,
Ow1 = Tr [VT/W W”B] [(Dﬁcb)T D%] ,
Owmz = [By BM] [(DB¢)T D%} ,
Owms = [B B” ] [(Dgzb)T D“<I>],
[(D o) WBVD%] B
[(D o) W5VD”¢] B +hec.,
Our = [(D,®

) W, VT/B“D”tb] .

Aptyp Cemywunn (HUSAY MNDUN) Mounck aHoManbHbIX

BEPLUWNH

Orr = Tr W W] (B3, 8],
Ors = [Bo B"] [Baﬂsaﬁ] ,

Ore = [BWB“B] [Bs,B""].

31.05.2022

11 /43



BansiHne onepaTtopoB pa3mMepHOCTU 8 Ha YeTBEPHbIE BEPLUUHbI

Operator WWWW | WWZZ | WWZ~ | WWry | ZZZZ | ZZZ~ | ZZvy | Zvyy | vy
Oso, Os1 o o o
O710, O11, OT2 o o o o o o o
O71s, O716, OT7 o o o o o o
O71g, O719 o o o
Omor Omt, Oumz o o o o o o o
Om2, Omz, Oma, Oums o o o o o o
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|/|CI'IOJ'Ib3yeMbIe CTAaTUCTUYECKNTA METO N TECTOBAA CTATUCTUNKA

TecToBas cTaTucTuka: ty, = —2 In A(u).
L(f,6(f))
= —————" — OTHOLLEHNE NPaABLONOACOMSI.
L(7,0)
Metog Clsip: AOBEPUTENBHBIN MHTEPBAN — PErVOH B

MPOCTPaHCTBE NapaMeTPOB WHTEPECA L1, B KOTOPOM

oo
p. = | f(t,|p)dt, >a=0.05.

obs
th

B npepnene bonbLioli BLIDOPKM pacnpeaesieHne TeCTOBO
cratuctukn f(t,|p) cxoguTes K pacnpegenernio Xﬁim(p)'
Haxoxgerue npegenos (95% CL) cogutes Kk ycnosuto
t, = 3.84.

MorpewHocTn He BbIIM CUMMETPr30BaHbl A BonbLIel TOYHOCTH,

MCNOJIb30BaflaCb JINHENHAsA n HTepnonsayns.

Aptyp Cemywunn (HUAY MNDUN) Mounck aHoManbHbIX BEpLINH

[nsi nocTaHoBkM npeaenos
ucnonbsyetcs nporpamma EFTfun.
MapameTtp unTepeca: fro/A*.
Pervon: E{ > 900 I'sB.

T 12T T T T T

‘g’ . Best fit: -0.0103%) org
= \ 95% CL: [-0.13,0.116]
q 10

)

/]
o\ /A
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CL5_|_b n CI_S

Clovb: P2 = [ F(tuln) dty > o = 0.05

obs
th

s+b
Cls: p;, = # > a = 0.05
[

Pﬁz f f(tuyo)dtu

obs
th
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|_|pl/l MEHUMOCTb aCMMNTOTUHECKOIO pacnpeaeneHmns

A distribution
g 350 — =00
C f=0.2
3 —f=04
N f=0.6
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Aptyp Cemywun (HUAY MUNDN)
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JInHeliHas NHTepPNOASLNS NMOTrPELLHOCTEN

6 ~ N(0,1) — napametp, o — Bapuauum.
No — oxunpgaemoe n3z MK konnyectso cobbituii.
Konunuecteo cobbiTuii, NoNpaeieHHOE Ha MOrPeLIHOCTb:
N = N (1-0-0) , 6<0,

(1+040) , 6>0.
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NLO nonpaska

Events

115
- 11
<
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|

pl, Zy EWK

= 1
095
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085

s B s
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pl [GeV]

Aptyp Cemywun (HUAY MNDN)

fro, p:(— > 1000 GeV

Eqip, TeV LO NLO
0 [-0.126; 0.118] | [-0.126; 0.118]
5 [-0.136; 0.127] | [-0.136; 0.127]
4 [-0.159; 0.147] | [-0.159; 0.147]
3 [-0.242; 0.222] | [-0.243; 0.222]
2 [-0.905; 0.848] | [-0.908; 0.852]

Monck aHOManbHbIX BEPLUUH
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Ontumuzsauus fro [1]

Eqlip: TeV o 5 4 3 2
pI>150 GV | [-0.71; 0.66] [0.75; 0.7] [0.83; 0.77] [-1.08; 0.99] F1.9; 1.7
pL>300 GV | [-0.39; 0.35] [-0.41; 0.37] [[0.46; 0.41] [0.6; 0.52] [1.1; 0.91]
pL>400 GV | [-0.27; 0.25] [0.29; 0.26] [[0.33; 0.29] [-0.43; 0.37] [-0.81; 0.66]
p{>500 GeV 0.22; 0.19 [0.23; 0.9] 0.26; 0.22 0.34; 0.29 [-0.67; 0.54]
P >600 GeV 0.18; 0.16 0.19; 0.17 0.21; 0.19 0.29; 0.25 [0.6; 0.49]
pL>700 GeV 0.15; 0.14 20.16; 0.15 -0.19; 0.16 0.25; 0.22 [-0.58; 0.49]
P >800 GeV 0.14; 0.12 0.15; 0.13 0.17; 0.15 -0.24; 0.21 [0.6; 0.53]
pL>900 GV | [-0.13; 0.12] [-0.13; 0.12] [-0.16; 0.14] [0.23; 0.2] [-0.69; 0.62]
pL>1000 GeV | [-0.12; 0.11] [0.13; 0.12] [[0.15; 0.14] [-0.24; 0.22] [-0.88; 0.82]
pL>1100 GeV | [-0.12; 0.11] [0.13; 0.12] [[0.16; 0.15] [-0.25; 0.24] 12 1.1]
pL>1200 GeV | [-0.12; 0.11] [0.13; 0.12] [[0.16; 0.15] [-0.28; 0.27]
pL>1300 GeV | [-0.13; 0.12] [0.14; 0.14] [[0.18; 0.17] [-0.35; 0.34]

Bound [0; o] [-0.012; 0.012] | [-0.029; 0.029] | [-0.093; 0.093] | [-0.47; 0.47]

Aptyp Cemywun (HUAY MUNDN)

Monck aHOManbHbIX BEPLUUH
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Ontumuzsauus fro [2]

E e TV 18 17 16 15 14 13 T
py>150 GeV [2.3; 2] [2.6; 2.2] [2.9; 2.5] [3.3; 2.8] | [-3.8:3.2] | 44 3.7] | [-7.8 6.4]
P >300 GeV [1.3; 1.1] 15 1.2] [1.7; 1.4] [[1.9;15] | [-23 1.8] | [-27; 21] | [5.2; 41]
pL>400 GV | [-0.99; 0.79] | [-1.12; 0.89] 1.3 1] 15 1.2] | 1.8 1.4] | [2.1; 1.7] | [-4.6;3.7]
pL>500 GeV 0.83; 0.67 [-0.95; 0.77] T1.11; 0.89 13, 1.1 1.6, 1.3 [2; 1.6] [48; 41]
p:ly_>600 GeV -0.76; 0.63 [-0.89; 0.74] -1.06; 0.88 -1.3; 1.1 -1.6; 1.4 -2.1; 1.8 [-5.4; 5]
pq_>700 GeV -0.77; 0.66 [-0.93; 0.8] -1.14; 0.99 -1.5; 1.3 -1.9; 1.7 -2.5; 2.2 [-5.9; 5.6]
P >800 GeV -0.86; 0.76] | [-1.06; 0.95] [13;1.2] 1.7, 1.6 [2.2; 2] 2.9;,2.7] | [-6.5; 6.3]
pL>900 GV | [-1.01; 0.93] [13; 1.2] [[1.6; 1.5] [2; 1.9] [-2.6; 25] | [-35 3.4] | [-8.3 82]
p3.>1000 GeV [1.3; 1.2] [1.6; 1.5] [2.1; 2] [-2.6; 25] | [-35 3.4] | [4.7;46] | [-15; 15]
P >1100 GeV
p>1200 GeV
p>1300 GeV

Bound [0.72; 0.72] [0.9; 0.9] [1.2; 1.2] [[15; 1.5] [2; 2] [2.6; 2.6] | [-7.5; 7.5]

Aptyp Cemywun (HUAY MUNDN) Mounck aHoManbHbIX BEpLINH 31.05.2022
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Ontumuzsauus frs [1]

E e TV ) 5 2 3 2.9 2.8
p7>150 GV | [-0.69; 0.74] [-0.73; 0.78] [-0.8; 0.87] L 11 [1.1; 1.2 1.1 1.9]
p1>300 GV | [-0.37; 0.41] [-0.39; 0.43] [-0.43; 0.48] [-0.54; 0.62] | [-0.56; 0.65] | [-0.58; 0.68]
pL>400 GV | [-0.26; 0.29] [-0.27; 0.3] [-0.3; 0.34] [-0.38; 0.45] | [-0.39; 0.47] | [-0.41; 0.49]
pL>500 GeV [-0.2; 0.23] [-0.21; 0.24] [-0.23; 0.27] [-0.3; 0.36] -0.31; 0.37] | [-0.33; 0.39]
pL>600 GeV -0.17; 0.19 [-0.17; 0.2] [-0.2; 0.22] [-0.26; 0.3] -0.27; 0.32] | [-0.28; 0.33]
pL>700 GeV -0.14; 0.16 [-0.15; 0.17] [-0.17; 0.19] [-0.23; 0.27] | [-0.24; 0.28 [-0.25; 0.3]
p;’.>800 GeV -0.13; 0.14 [-0.14; 0.15] [-0.16; 0.18] [-0.22; 0.25] -0.23; 0.26 [-0.24; 0.28]
pL>900 GV | [-0.12; 0.13] [0.13; 0.14] [0.15; 0.16] [0.21; 0.24] | [-0.23; 0.25] | [-0.24; 0.27]
p3>1000 GeV | [-0.12; 0.13] [-0.13; 0.14] [-0.15; 0.16] [0.23; 0.25] | [-0.24; 0.27] | [-0.26; 0.29]
p1>1100 GeV | [-0.12; 0.13] [-0.13; 0.14] [-0.15; 0.16] [0.25; 0.27] | [-0.27; 0.29] | [-0.3; 0.32]
pL>1200 G&V | [0.12; 0.12] [-0.13; 0.14] [-0.16; 0.17] [-0.28; 0.29]
pL>1300 GeV | [0.13; 0.13] [-0.14; 0.15] [-0.18; 0.18] [-0.35; 0.37]

Bound [0; 0] [-0.023; 0.023] | [-0.057; 0.057] | [-0.18; 0.18] | [-0.21; 0.21] | [-0.24; 0.24]
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Ontumuzsauus frs [2]

Ec|i , TeV 2.7 2.6 2.5 2.4 2.3 2.2 2.1
py>150 GeV [1.1; 1.3] [1.2; 1.3] [1.3; 1.4] [1.3; 1.5] [1.4; 1.6] [15 1.7] [1.6; 1.9]
p1>300 GV | [-0.61; 0.71] | [-0.64; 0.75] | [-0.67; 0.79] | [-0.71; 0.84] | [-0.75; 0.89] | [-0.8; 0.96] | [-0.86; 1.03]
pL>400 GV | [0.43; 0.561] | [-0.45; 0.54] | [0.47; 057] | [05; 0.61] | [-0.53; 0.65] | [0.57;0.7] | [-0.61; 0.76]
p:ly.>500 GeV -0.34; 0.41 -0.36; 0.44 [-0.38; 0.46] -0.41; 0.49 -0.43; 0.53 [-0.47; 0.57] -0.51; 0.63
p:ly_>600 GeV -0.29; 0.35 -0.31; 0.37 -0.33; 0.4 -0.35; 0.43 -0.38; 0.46 [-0.41; 0.5] -0.45; 0.55
pq_>700 GeV -0.27; 0.31 -0.28; 0.34 -0.3; 0.36 -0.33; 0.39 -0.36; 0.43 [-0.39; 0.47] -0.44; 0.52
p;’.>800 GeV [-0.26; 0.3] -0.28; 0.32 -0.3; 0.34 -0.33; 0.38 -0.36; 0.42 [-0.4; 0.47] -0.46; 0.53
pL>900 GeV | [-0.26; 0.29] | [-0.28; 0.32] | [-0.31; 0.35] | [-0.35; 0.39] | [-0.39; 0.44] | [-0.45; 0.5] | [-0.52; 0.58]
p3>1000 GeV | [-0.29; 0.31] | [-0.32; 0.35] | [-0.35; 0.39] | [0.4; 0.44] | [-0.47; 0.561] | [-0.55; 0.6] | [-0.65; 0.71]
p1>1100 GeV | [0.33; 0.36] | [0.37; 0.4] | [-0.43; 0.46] | [-0.5; 0.54] [0.6; 0.63] | [-0.72; 0.76] | [-0.85; 0.9]
p>1200 GeV
p>1300 GeV

Bound [0.27; 0.27] | [-0.32; 0.32] | [-0.37; 0.37] | [-0.44; 0.44] | [-0.52; 0.52] | [-0.62; 0.62] | [-0.75; 0.75]
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OnTumunszaums frs [3]

E ., TeV 2 1.8 1.6 1.4 1.2 1

clip’
pT>150 GeV 17 2] [2; 2.4] [25 29] | [32 38] | [43 51 | [6.4 7.3]
p7>300 GV | [0.92; 1.12] | [-L.1; 1.4] [14 17] | 18 22] | [25 3.1] [a; 5]
p{>400 GeV | [-0.67; 0.83] | [-0.81; 1.02] [T 13] [14 18] | [2 26] | [3.6; 4.4]
p7>500 GV | [0.55; 0.60] | [-0.60; 0.86] | [-0.9; 1.13] | [1.3; 1.6] | [2 24] | [4 45]
pL>600 GV | [05; 0.61] | [-0.64; 0.79] | [-0.80; 1.08] | [-1.4; 1.6] | [-2.3; 2.6] | [-4.6; 4.9
pq_>700 GeV [-0.5; 0.59] -0.67; 0.79 [-0.99; 1.15] -1.6; 1.8 -2.7; 2.9 -5.3; 5.5
p{>800 GeV | [-0.53; 0.61] | [-0.77; 0.87 [1.2; 1.3] (2 2.1] 32,33] | [62 64
p{>000 GV | [0.63; 0.7] | [0.95; 1.04] | [15; 1.6] | [2.3; 2.4] | [3.6:3.7] | [6.7; 6.8]
pY>1000 GV | [-0.81; 0.87] | [1.2; 1.3] [L.9 2] [2.9;2.9] | [44; 44] | [8.4 8.4]
p{>1100 GeV [T L]
pY>1200 GeV
pY>1300 GeV

Bound [-0.91; 0.91] [1.4; 1.4] 2.2 2.9] [3.8 3.8] 7 7] [15; 15]
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Ontumuzsauus fyg [1]

E_;,. TeV oo 5 4 3 2

clip’
pI>150 GV | [-28; 29] [29; 29] [30; 30] [34; 35] [48; 49]
pI>300 G&V_ | [-15; 16] [16; 16] [16; 17] [19; 19] [27; 28
pI>400 GV | [-11; 1] [1T; 11] [12; 12] [14; 14] [20; 21]
P >500 GeV 9 9] [9.1;9.2] 9.6, 9.7 [1L; 11] 17, 18
p:ly_>600 GeV -7.7, 7.7 [-7.8; 7.9] -8.3; 8.3 -9.8; 9.9 -16; 16
pq_>700 GeV -6.9; 6.9 [-7; 7.1] -7.5; 7.5 -9.1; 9.1 -17; 17
p;{—>800 GeV -6.5; 6.5 [-6.6; 6.6] -7.1; 7.1 -8.9; 8.9 -18; 19
p%y.>900 GeV [-6.2; 6.2] [-6.4; 6.4] [-7; 7] [-9.1; 9.1] [-23; 23]
p1>1000 GeV | [-6.4; 6.4] [6.6; 6.6] 73 7.2] [10; 10] [31; 31]
pL>1100 GeV | [-6.6; 6.6] [6.9; 6.9] 7.7, 771 [11; 11] [38; 39]
pL>1200 GV | [-6.8; 6.8] 7.2, 7.2] [8.2 82] [13; 13]
pL>1300 GV | [-7.7; 7.7] [8.2 82 [9.6; 9.6] [18; 18]

Bound [0; 0] [0.066; 0.066] | [-0.16; 0.16] | [-0.51; 0.51] | [-2.6; 2.6]

Aptyp Cemywun (HUAY MUNDN)

Monck aHOManbHbIX BEPLUUH

31.05.2022

24 /43



Ontumuzsauus fyg [2]

Emr TSV 15 1 0.9 0.8 0.7 0.6
pI>150 GeV | [67: 70] | [-130; 130] | [-150; 160] | [-180; 100] | [-230; 240] | [-310; 320]
pI>300 GV | [-39; 41] [81; 83] [[100; 103] | [[130; 130] | [170; 170] | [-240; 240]
pI>400 GV | [-31; 31 [71; 72] [-90; 90] [[120; 120] | [-150; 150] | [-200; 200]
p:ly.>500 GeV -28; 29 -72; 72 [-90; 89] -110; 110 [-150; 150] -200; 200
p:ly_>600 GeV -29; 30 -78; 77 [-93; 93] -120; 120 [-150; 150] -210; 210
pq_>700 GeV -34; 34 -84; 83 [-100; 100] -130; 130 [-180; 180] -260; 260
pL>800 GeV 41, 41 92; 92 [-110; 110] | [-140; 140] | [-180; 180] | [-260; 260
pI>000 GeV | [-47; 47] | [-100; 100] | [-140; 140] | [-170; 170] | [-250; 250] | [-400; 400]
p4>1000 GeV [-57; 57] [-140; 140]
pL>1100 GeV
pL>1200 GeV
P >1300 GeV

Bound [81,81] | [4L; 41] [63; 63] [[100; 100] | [-170; 170] | [-320; 320]

Aptyp Cemywun (HUAY MUNDN)

Monck aHOManbHbIX BEPLUUH
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Pesynbtatsl: fro

& 2 ‘ ‘

g 15 \\ — Expected Non-unitarized limits.

< —— Observed _4
< . .

x| ARN Oty bound Expected: [-0.13; 0.12] TeV~*.

Observed: [-0.094; 0.084] TeV—*.

111 HH‘HH L1l

|

Unitarized limits.
Eclip = 1.7 TeV.
Expected: [-0.89; 0.74] TeV—*.
Observed: [-0.87; 0.71] TeV—*.
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Pesynstathl: frs

frsl A* [TeV]
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Aptyp Cemywun (HUAY MNDUN)

Monck aHOManbHbIX BEPLUUH

Non-unitarized limits.

Expected: [-0.12; 0.13] TeV—*.
Observed: [-0.088; 0.099] TeV—*.

Unitarized limits.

Eclip = 2.4 TeV.
Expected: [-0.35; 0.43] TeV—*.
Observed: [-0.34; 0.42] TeV—*.
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Pesynbtathl: frg

frgl A* [TeV]

15 : : .
\\ —— Expected b
1| —— Observed -
\ —— Unitarity bound
0.5

|

\
f

\

._\
N
w
IS
mo
=
@
Sglovii il

Aptyp Cemywun (HUSAY MUNDUN) Mounck aHoManbHbIX BEPLUINH

Non-unitarized limits.

Expected: [-0.080; 0.081] TeV~*.
Observed: [-0.059; 0.059] TeV—*.

Unitarized limits.

Ecip = 1.7 TeV.
Expected: [-0.53; 0.53] TeV~*.
Observed: [-0.52; 0.52] TeV—*.
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Pesynbtathl: fro

\\ —— Expected
\ —— Observed
\ —— Unitarity bound

Non-unitarized limits.
Expected: [-0.17; 0.17] TeV—*.
Observed: [-0.13; 0.13] TeV—*.

15

i N* [TeVH

=
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|

Unitarized limits.
Ecip = 1.9 TeV.
Expected: [-0.82; 0.82] TeV~*.
Observed: [-0.79; 0.79] TeV—*.
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PesynbtaTsl: fug

fud A [TeV]
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Aptyp Cemywun (HUAY MNDUN)

Non-unitarized limits.

Expected: [-6.2; 6.2] TeV—*.
Observed: [-4.6; 4.6] TeV—.

Unitarized limits.

c

8

Monck aHOManbHbIX BEPLUUH

Eeiip = 0.7 TeV.
Expected: [-150; 150] TeV—*.
Observed: [-160; 160] TeV—*.
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PesynbTtathl: fiy
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= C — Unitarity bound ] 4
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PesynbTtathl: fin

Ll T T 3
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Aptyp Cemywun (HUSAY MUNDUN) Mounck aHoManbHbIX BEPLUINH

Non-unitarized limits.

Expected: [-2.6; 2.6] TeV~*.
Observed: [-1.9; 1.9] Tev—*.

Unitarized limits.

Ecip = 1 TeV.
Expected: [-30; 30] TeV—*.
Observed: [-33; 32] TeV~*.
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TeopeTudeckuii NUHelHbIA Npefen: onpefeneHne

C kBagpaTu4HbIM cnaraembim (0BbiuHbIA ciyyait):
L=Lsm+TO — A= Asm + FAgsm — ‘A‘z ‘ASMF + f2Re (ASMABSM) + 2| Agsm|?

Bes kBagpaTtuyHoro cnaraemoro (AnHeiHbIA ciy4aii):
AP = | Asm? + F2Re (Al Agsm) >0, Asm = Aewk + Aqcp
- NZ'y = Nom + fNipe > 0

DTO yClI0BUE MPUBOAUT K TEOPETUYECKOMY OrpaHUYeHuto Ha f:

N N
sl Nint <0— fmax = sl

Nint >0— fmin = - Nint, - Nint
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TeopeTudeckuii NUHeliHbIV Npefen: pe3ynbTaThl

Coef.

fro frs frs fro fmo fma fmz

pL>150 GeV -12.6, 0.8% 12.6, 0.8% 1430, 5.5% | -1940, 4.6% 2130, 2.7% 6950, 3.1% 1060, 2.4%
pL>300 GeV -3.92, 1.3% 3.91, 1.3% 446, 5.8% 585, 4.8% 1080, 4.4% 3400, 4.9% 526, 3.9%
pL>400 GeV 211, 1.8% 211, 1.8% 235, 6.3% 311, 5.3% 878, 6.8% 2830, 7.7% 431, 6%
p7>500 GeV -1.23,2.7% 122, 2.7% 132, 6.9% 179, 6% 752, 10.5% 2510, 12.3% 386, 9.7%
p1>600 GeV -0.773, 3.6% 0.765, 3.6% -85.1, 8% 118, 7.2% 651, 15.2% 2820, 23.1% | -324, 13.5%
p1>700 GeV -0.51, 5% 0.505, 5% 54.8, 9.4% -75.7, 8.5% 684, 25.9% 22110, 28.2% | -353, 23.8%
p;{_>800 GeV -0.355, 7.1% 0.353, 7% -34.5, 10.7% -53, 10.6% 993, 57.3% -3070, 62.9% -385, 39.1%
p1>900 GeV -0.247, 9.4% 0.248, 9.4% | -22.6, 12.9% | -35.9, 12.0% | -4460, 395.9% | -5630, 184.4% | -296, 47.7%
pL>1000 GeV 202, 11.9% 0.199, 11.9% | -17.6, 15.4% =28, 15.5% -904, 108.9% 2230, 100% 341, 73.3%
pL>1100 GeV | -0.159, 16.5% | 0.156, 16.5% | -12.0, 10.7% | -20.6, 19.7%

pL>1200 GeV | -0.113, 24.8% | 0.113, 24.8% | -9.25, 27.7% | -14.3, 27.6%

Paspewinm craTuctudeckoli ownbke

TEOPETNYECKOTO npeaena bbiT He bosee 20% (310
rapaHTUpyeT, 4TO pyKTyaunsi B 50 He U3MEHNT 3HaK npegena).

Takum obpasom, fanbHeiiwas oNTMMM3auust AO/KHA NPOU3BOANTLCS C OrPaHUYEHNEM Ha p¥
He bonee xectkum, 4em 1100 3B gnsa T-cemelictea n 500 3B ana M-cemelicTea.

Aptyp Cemywun (HUAY MUNDN)

Monck aHOManbHbIX BEPLUUH
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JlnHeliHble Npefenbl: oNTUMU3aL M

Coef. fTo frs frs fro Mo M1 fm2
pI>150 GeV [10.2; 8.5] [85; 10.2] | [-1170; 970] | [-1600; 1300] | [-1400; 1700] | [-5600; 4700] | [-860; 710]
P >300 GeV 3.7, 3.3] [33:3.7] [-420; 380] [-550; 500] [-910; 1010] | [-3200; 2900] | [-490; 450]
P >400 GeV [2.0; 2.1] [2.1;2.0] [-230; 230] [-300; 310] [-870; 850] [-2800; 2800] | [-420; 430]
p>500 GeV 12 1.7] F1.6;1.2] [-130; 180] [-180; 240] [-1030; 750] | [-2500; 3500] | [-390; 530]
pI>600 GV | [-0.77; 1.46] | [-1.44; 0.77] [-85; 162] [-120; 220]
p>700 GV | [-0.51; 1.40] | [-1.38; 0.51] [-55; 151] [-76; 209]
p1>800 GeV [-0.36; 1.38] | [-1.37; 0.35] [-35; 136] [-53; 208]
p%y.>900 GeV [-0.25; 1.47] [-1.48; 0.25] [-23; 136] [-36; 217]
pl>1000 GeV | [-0.20; 1.74] | [-1.74; 0.20] [-18; 155] [-28; 247
pL>1100 GeV | [-0.16; 2.10] | [-2.05; 0.16] [13; 172] [21; 274]

Pesynbtat ontumusauum (Beibop pervona): pr > 800 3B ans T-cemeiicta n pI > 400 3B

ans M-cemelicTea.

Aptyp Cemywun (HUAY MUNDN)

Monck aHOManbHbIX BEPLUUH
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JlnHelinble npefenbl: pesyabTaThbl

Coef. | Expected limits, TeV~* | Observed limits, TeV—*
fro [0.36; 1.39] [0.36; 0.88]

fro [1.37; 0.35] [0.87; 0.35]

fre [35; 136] [35; 86]

fro [53; 208] [53; 132]

Ao [-870; 850] [1110; 670]

fm1 [-2800; 2800] [-2200; 3600]

Ao [420; 430] [:330; 540]
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YueT aHOMasbHbIX BKNAZOB B (hoHax: Mogens [1]

N= Of /N*=0.7 Tev*

4 — 4_. -4 _ 4. 4
10 A m 10 N= 1, fm//\ =0.7 TeV' 10 N=0, fMD/A =25 TeV 10 N=1, fMoll\ =25 TeV"
o T T T T T T o T T T T T T = T T T T T T T T T a T T T T T T T
g . Wy BSM g . Wy BSM § . Wy BSM § Il Wy BSM
57 2y BSM 3 % 12| 2y BSM 4 5 7 2y BSM % 12| 4
= Wy EWK = Wy EWK = Wy EWK
6 2y EWK B 2y EWK 6 2y EWK
Wy QCD 10 B Wy QCD | . Wy QCD 10 |
5 mzQCd ] B 2y QCD 5 7y QCD
ty 8| fy A iy 8| iy A
4 77/ MC stat. unc. 777 MC stat. unc. 4 77, MC stat. unc. 77 MC stat. unc.
o B
4 3
5 3
02 04 06 08 1 12 1.4 16 1.8 2 %204 06 08 1 12 14 16 18, 2 02 04 06 08 1 12 1.4 16 18 2
p; [Tev]

p [Tev]

u [Tev]

Aptyp Cemywun (HUAY MUNDN) Mounck aHoManbHbIX BEpLINH
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YueT aHOMasbHbIX BKNAZOB B (hoHax: Mogens [1]

N= Of /\*=0.7 TeV*

4 — a_. 4 — a_. 4
10 A 75 10 N= 1, fTS//\ =0.7 TeV' 10 N=0, sz//\ =10 TeV" 10 N=1, szll\ =10 TeV"
= f T T T T T T o T T T T T T = T T T T T T T T T a T T T T T T T T
g . Wy BSM g . Wy BSM § . Wy BSM § Il Wy BSM
57 2y BSM 3 % 12| 2y BSM 5 7 2y BSM 3 % 12| 4
= Wy EWK = Wy EWK = Wy EWK
6 2y EWK B 2y EWK 6 2y EWK B
Wy QCD 10 B Wy QCD . Wy QCD 10 |
5 . Zy QCD 4 I Zy QCD 5 I Zy QCD 4
ty 8| fy A iy 8|
4 77/ MC stat. unc. 777 MC stat. unc. 4 77 MC stat. unc.

y 4
777 MC stat. unc.

02 04 06 08 1 12 14 16 18 2 02 04 06 08 1 12 1.4 16 18 2 4 0. 1 12 1.4 16 18 2 %204 06 08 1 12 14 16 18. 2
p; [Tev] p; [Tev] Pl [Tev] Pl [Tev]

%2 0.4 06 08
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YueT aHoMasbHbIX BKIAZOB B (hoHax: pesyasTtathl [1]

Coef. Z~ alone W+~ alone Zy+ W~, N =0 Improv., N; = 0 Zy+ W~, N <1 Improv., N; < 1
o [-0.204; 0.192] | [-0.486; 0.489] [-0.202; 0.190] 1% [-0.193; 0.183] 5%

s [-0.202; 0.216] | [-0.360; 0.361] [-0.198; 0.212] 2% [-0.183; 0.194] 10%

o [-7.24; 7.21] [-8.01; 8.01] [-6.92; 6.90] % [5.79; 5.77] 20%

iz [-2.90; 2.90] [2.87; 2.87] [-2.74; 2.75) 5% [2.22; 2.22) 23%
Aptyp Cemywun (HUAY MUNDN) Mounck aHoManbHbIX BEpLINH 31.05.2022
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Vuer aHoMasibHbIX BKIAZoB B (hoHax: pe3ynsTtathl [2]
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|/|ccne,u,OBaH|/|e BINAHNA KOJTNYECTBA CprI7I N NONCK HYBCTBUTEJIbHbIX

NEPEMEHHbIX
Camas uyBcTBUTENbHasH nepemerHasi — EJ (He3aBUCMMO OT KonmMuyecTBa CTpyii).
g = 2oy "y N=0
e -:ﬁ(‘vw =y '
: ::";,/A“:ZO et 7. MC stat. unc.
Yucno crpyii [Mpenensi w
0 [-0.29; 0.28]
1 -0.36; 0.36
>2 -0.57; 0.57
0.1 [-0.25; 0.24]
Tioboe [-0.24; 0.23]

Ratio to SM

oz 07 06 08 T 12
Ef[Tev)

OBHapy>eHbl Chepytolne NepemMeHHble, NO3BONSAIOWME YTOHYHUTL npeaensl ¢ 1 unn asyms n 6onee ctpysmu ot
2% po 12%: pr-balance(Z7), |Ap(y, ET*°)|, EF"*, pr-balance(Z~vjj).
Aptyp Cemywun (HUAY MNDN)
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