BO3MOXHOCTb Nony4YyeHuUA
BbICOKOU CTaTUCTUKU B
obpa3oBaHUM pe30HAHCHbIX
COCTOSIHUM U3 YeTblpex
rienToHax ecTtb !?



Bbiaarowmmnuca ycnex
aApPOHHOro
konnanaepa LLEPHa.
Hekabpb 2012 r
( ObHapyxeHue bo3oHa
Xurrca)



What an amazing year. "Higgs to
gamma-gamma", "Higgs to four
leptons” - these two decay channels
of the particle which we all have
discovered, have become household
phrases in the year 2012! For our
subject of particle physics this is
great and | am happy that even my
neighbours are now interested Iin the

LHC and its experiments.



NMoroBopum 3a ATJIAC.
OenctButenbHo, ~600 coobiTun Xurrc bo3oHa
Cc pacnagoB H->2y

Background modeling -

Check effect of background modeling:

All categories -

— use alternative fit functions, fitted to data or MC. oo .
to measure the mass in data i More flexible

ol Sherpa 3
— Also check expected effect by generating toys - Exclude (115, 130) GeV 1
with alfernative functions, refitting with nominal. Max EEE -
effect ~100 MeV wfT L FTL ;

o0 110 120 130 140 150'“”[.35:']30
Mass (GeV) Shift (MeV)

Nominal model (Bernsteind/exp(poly2)/exp) 126.59 + 0.61 =
Less flexible (Bernstein2/Bernstein2/exp) 126.62 £ 0.66 +30
More flexible (Bern5/Bernb/exp) 126.49 £ 0.64 -100
Shapes from Sherpa MC 126.61 £ 0.66 +23
Shapes fitted excluging 115 <m_ < 130 GeV 126.58 + 0.66 -6

Assign additional 0.1% systematic 16




CoBceM He nagHo ¢ uamepeHnem maccbl Xurrc 603oHa
c pacnaaom Ha 4 nentoHa (Golden decay
Channel).bbino HanageHo 18 cobbiTn Ha ~18 1/fb
WHTerparibHomM CBeTUMOCTM.

One-page status of the analysis

« Higgs WG approval on Wednesday, Nov 28 — link
« Signal increasing w/luminosity, well behaved — approved
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H5G2 meeting November 26, 2012 3



Y CMS — He nyuuwe. Npu Takon cutyaumm MHe 3axoTesiocb
NPOBEepPUTb, HEYXXern Bce TaK 6e3HafexHo C nsyvyeHmem 4-x
FIeNTOHHOro KOHEeYHOro COCTOAHUA?

Bo3abmem gaHHble ATJIACa 3a 2011 roa(4.6 1/¢0)
BbliOpaHHble Xurrc-rpynnou ATJIACA npwm
yCNOBUSAX:

1. Single lepton trigger with threshold ~20 GeV

2. Or double lepton trigger when each lepton is with
energy higher 10 GeV

3. MuHumanbHasa aHeprusa nentoHoB ~3 3B

U nopaboTaem ¢ 3aTum Habopom.



EcTecTBeHHO Ha4yaTb C
KaKoro-to penkoro pacnapga
BCeéM U3BECTHOMU YyacTuvLUbl
/- 0030Ha Ha 4 nenToHa,

Z->|1lI



MNMpouecc Z->4| npeactaBnaeT 0CoOObIN UHTEpPEC: KOHeYHoe
COCTOSsIHME — TaKoe Xe, KaK y Hanborsee nepcnekTMBHOro Ans
noucka Xurrc 6030Ha, n cedyeHMe pPoOXAEHUA TaKoro
MHOrOJIeNTOHHOIrO COCTOSAHMSI BCEero B AecsATb pa3 bonblue, Yem
oXupaemasi BepoATHOCTb ctaHgapTHoro H(125) .



B okTtab6pe 2012 r CMS
oOHapoaoBan HabnoaeHne 3TOro
npouecca B pe3yfnbTaTe aHanu3a
AaHHbIX 2011 ropa (uTerpanbHas

ceBeTumocTb ~5 1/¢p6). A
NOBTOPUIT X aHaNu3
C UCNOoNb30BaHUEM AaHHbIX
ATLASa
2011 ropa



EcTecTBeHHO oXugatb 6onbLoro ooHa oT
QCD peakuuun, n nx Hago 6e3)XanocTHO
nooaBUTbL.

JTO M ObINO caenaHo y4eHbiMU N3 CMS akcnepumeHTa.
UoeHTndpmkauma nentoHoB Obina cTaHAapTHON, a ha3oBbLIN 00BLEM
cxanm.

NMoTpeboBanu, 4TOObLI 3HEpPrMa camoro 3HepPru4yHoOro nerToHa
Obina 6onee 20 3B, a BTOpOro — 6onee 10 N'3B.

OcTaBLwuecs NnenToHbl 4O0MKHbI UMETb 3Hepruio Bbiwe 7 3B
(5 NB — ana mooHoB).

UHBapunaHTHaa macca nroboun napbl sIenTOHOB ( HE3aBUCUMO
OT 3HaKa) AoJKHa ObITb He MmeHee 4 '3B. lNo yTBepxaeHUto
CMS, npu yMeHbLIEeHNI0 3TON BeNN4YnNHbI (POH CUSTBLHO
BO3pacTaerT.



POH yOnnun, HO U CUrHasny NMpPULLOCHL He CNnagKo: BCero ocranocb 28 codobITn
(cobbiTUA cunTaroTcsa cobbiTua B MHTepBane 80-100 M3B, B Hawem aHanuse- Toxe
28 co00) , " HYXXHO OXMAATb HECKOJbKO LUTYK CTaHAApPTHbIX XUrrcoB ¢ maccon ~125

3B . He MHoOro, a rmaBHoe U Hagexna HeT. Bce younu.

49 | 1) R .|‘ ! I .|

070 80 90 100 110 120 130 140 150 160 170
M4l [GeV]



AcHo, YTo Takou aHanu3- Tynuk. Caenamn nyyuwe. MNonbiTanca paccnabutbcA- cMarym oToéop.
Hanpumep, He BBOAU OorpaHU4YeHUs1 HA UHBapUaHTHYO Maccy AMnenToHoB. ®OH
CyLleCTBEHHO He U3MEHMUSICS, a KONn4ecTBO CoObITUU Bo3pocro Ao 84.Hennoxo.
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71, KOHe4YHo, He 3Hak, XOpOoLlo
nv 3to ana CMS. lNoaTomy
NO3KCNepUMeHTUpyem C
ATJIACom. NMNocmoTpen
“cblpble” gaHHble CO
CTaHpapTHbIMU npouenypamu
naeHTudpmnKaumm nenToHoOB N
N3onAUnmn “YyXKnux’ yactuuy — u
obomnen!



Ha pucyHke nokasaHo pacnpepnerieHme no
WHBapMaHTHOMN Macce YeTblpexX FIenTOHOB: o4YeBUAeH
pe3oHaHc B obnactu macc (120-130) I'aB.

70

Evnt/1GeV

—

60

50

40

30

20

10

"’g'|""I'iﬂl_l"l""l""l""l'

Il | L1 | | T | | L1 | L1 | | | T | |
105 110 115 120 125 130
M4l [GeV]

90 95 100

0



[locmoTpen B getangax:

vZ I ndf 2.464 /4

Prob 0.6512

g Constant  26.27 + 3.40
< Mean 123.5+ 0.2
s Sigma 2.074 + 0.301
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YT0-TO MHOro - ~80 wTykK !?
NMosTopum aHanus rpynnbl ATJIACa

Each electron (muon) must satisfy pT > 7 GeV

(pT > 6 GeV) and be measured in the
pseudorapidity range n < 2:47 (n < 2:7). The
nighest pT lepton in the quadruplet must satisfy
pT > 20 GeV,

and the second (third) lepton in pT order must
satisfy pT > 15 GeV (pT > 10 GeV).

mM34 >17.5 GeV.



Yowunun no4dtun Bce! Yto ke
ocTanocb”?
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He youmnm...

3anoBenb 6



1.

Pesynbtat HEDOMBLLOIO
nccneagoBaHus nokasan:

AHanun3 nony4yeHHbIX gaHHbIX (~ 30 fb-1)
MOXeT NPUONUN3NTb CTaTUCTUKY 4-X
FNIeNTOHHbIX COCTOSAHUU K HECKOJIbKUM
COTHSIM COObLITUN

PasHuua B maccax H(126.5) n H(123.5) He

MOXeT ObITb Crly4YauHON, CTaTUCTUYECKOM
donroKkTyauuen.

'pynna UAD(HBCO) n NMUAD paboTaeT, He

waans xuBoTta ( 3To 000 MHe), U HageeTcA
yepe3 Mecsil, MHOIo 4Yero cKkasaTb.



