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Upluumnubphtipt  hpwliwbwgdly & Uhynijuyhn  Zhnmwgnunmpmbibph
Bipnyuljuh Yuqiwlkpyniptnnd’ CERN (dith, Gkiguphw), Uks Zugpniiught
Unyuyntp  (LHC)  wpwqugmgsuyhtt  hwiwghph  ATLAS  ghwuthnpdh
opoubinlibpmal:

'

Pl wlmiimpinh

Zunpniightt  ohpbpp wilkbwwrwn  wnwewgnny  opklpnikpt  Ea  pupdp
tubpghwitph hwppni-hugpnt  pwmdtipnud: Fudwimlmlhg hwgpeiughi
Unjuynbpughtt ghnnwgnpdbpmd ATLAS, CMS, wnwidimbh nipwnpmpnit
ulibmnuf hunpnbmght shpbph Yupdusptitph swihmitpht npybu hhdimuh
dhong nrumdbwupptnt Lquitunuyhtt pninphtiwdhlmb b hwypnikph ukpphi
Junnigqusdpp pimpugpny  Mwpuniughtt Pupfudsmpiui dnulghwibpn :
Yupudpiiiph &qphn sunpmdiph hwdwp whhpuwdbyn b phpbph Hukpghwgh
&gphn npuwdwswtnd : Uy hul yuwndwnny, dudwbwljulhg ghinuphnpdlpnud
hunmly  pwhp L Ybhwnpnbwgdnud  bwb  opuiwyuhdwl dEpnpikph
Juwnwupbjugnpdiuwb m hpuﬂlmhmgdmﬁ niggoipudp

Ugluwwnwbiph hujunnug
> Spuwdwywmipl) ATLAS ghnkljinnph jumphdtinpipnud qpuiigdus pupdp

tubpgbunhly hwhppnbughtt ohptph  Eubpghwid  ujbwlwi  pfymgup)
puqimohpuihlt hujwuwlyninb Wkpnnm|

>  Ogquwmqnpdl] wppbh Logphun wpudwswpyuws hwgpniughtt ohpbpp
htpynighy Ypltuulh nhdkpkighun Yupdwdpp ywihlim hudwp

»  zmoquplly tnyh Yuplusph nbumfwh jubuoubunifitkpp hudwdugh
jununpnidught @Juttnughtt Lpndnphbwdhlugh

»  Zudkdwnty swihdus wpyniiphitppe jutunbunadibph htn




Shwnwhwh tnpupwpnpimbp

Iepmdl kb Uk dunjwih (phghwimp 25 bwhunupd ptalinnpupi)
pupdp tukpqhwibph (Uptyh 4 SEY + 4 SEY) wypnnnb-wpnunbught
pafuttwh thnpdwpupuljut wdpubbp® gpuiiggus ATLAS gkwnklnnph
uhongny Uks Zunpnbiughlt YUnpuynbpmad :

Zugpnbghb ohpkph Eubkpghugh wpuiwyuhdwi bubwp dpwlpll; b
Yuunwplywgonpdyly bu Ubpnpubp, npabghg Jbyp  Puquwphpughh
Zujuuwpuloniwbt dkpngt kb Gpwbg gunphhy ohphph Lubpghwih
httpunnp & gl npngty pupdp Lommppuadp (1%):

&ogphwn ipudwyuhjws thbpghuyny ohplpl wjinthtinl oqunugopd]ky
bkt hiuppmqhy YpYhwhh ghbpbbghuy Yupjudph swiwh  hwdwyp,
ghnbu smumdbmuppywd Yhutdwnhl phdhdmd (dhtigh 2 Sk pun

ohphph (uymlmb huwmyuh):

smpgwpldly b ohphkph  wnwowgdwi  Yunpjuspukpp  htwpudnp
wikiwm&ogphin mbumlpmb $npdunhqung (wpwglwghith hwenpnnn Yupg,
next-to-leading order) uh owpp MNuwpunbughtt  Puphnjudnipui

Imulyghwubph nhuypmd:

Shuuljuits lei.lluulmhuntdhhpu\ Loumjwd ny junnnpnudughin ESElninknhg
npuljuybu hudbdwm]ly &b sunpyws wprynipubph htn' Louniwd
pglnbljinpuyht jpwsnuljubngeiui EEljnutphg:

A —— ., ~

=, B —

Yhpwpwlwh iowbwhmpimbp

Uoulpwd hunpniughe shpbph inpudwyurhuimb dbpngikpp Ywpnn B
oquuugnpdyl] pwquuphy wy swhnudubpmd b bnp  dwubhlukph
thanpunpbpnud uyn ywpngbubkph hudwp, npnip Wupniblnud B
ohptip Jipotimlpui hAmlnud :

Spudwpwhdwi b thbpgbwhl m whlmbnghtt  pndnpumbmput
htnwgnuumpninpp Jupnn B wppynibun]bn onmgnpdyly ik
pglwnkhunplitph (hurinfuugbu’ hwgpniught Quynphdlnpbph)
tujuugsth dudwimy wounwbpughtt npulabpp oninhilhqugtbne
by uiulyny]:

Quuws  Yupuspubpp Ywpnny B Ghpumll Mupinninoghl
Pupluubnipyuty Sniljghwikpp (hwunluugby’ qumnith
puplujusnipiniiibpp hlynipuh Jbd swihwpwdhtibph nhypnud) b mdhtn
Quugh Jugny hwunwnnith wpdbpp npnowplykint hundwn:

Unpmyyniiipbbpp Juipnn ki oquuugnpdly twb inwuppuljub dwulthubph
ypngbubtbph  Untint Yunin  ghitbpunnnpitbpnad - ipbmpupubaljurty
Unytijukph b bpuilg wupudbnpbph Loudwi huwdwnp :

Qunhywé Yupywdphbpp Yupny G oquugnpdil] bwh Uwnwbnuipn
Unnhihg nwwuppkp hhunptqubp (h&wljugpuljub phunbph tupwpybking,
i} upuing wquin wyupudtnpkph Jpuw JhLwljugpuljut
ghwhwinwlubikp guknt tywnwlm]:




»  Zwnpnbughtl shpbph tubpghwin pupdpn Loumpyudp wmpudwyunhdl)
Std  Lukpghwibph whpnypnud:  Upwnnwpbpjws  wpwdwywhnidi
oquugnpdyty b wdpnng ATLAS qhwuhnpdh Ynndhg puquwphid
swihmufibpnund:

> Uld Lumppudp ywiully b hwgpnbughb ohpbnh pipymghy] Yphuwlh
ghdtpbiighuy Yupdubdputpp dhislh wydd pbpbu  smoumdiwuhpiws
tubpghwhl nkdhdnud:

> Quupnudubpp  hwdbdwwdly i jununpnudughn #jutunaghb
£nndnphbwdhugh Jubpwntumditph htn dh pubh dnintgmdubpng:
8nyg L wpldh, np wbumpmub, phighwbpoogbe wuws, mbwl ©
tjupwgptint thnpdny phudws wpymbphbtnp: Ualjugi gnyg Lonpdlg
bwl b wykh Lgppn whuwlwb hwojwplubph, Epimpwpabulwi
Unnljubph, wibjh Logph Nwpunbwph Puppujudmpymbbitph, b
htubwpwp wdkh &gphun  suthmidbbph  wihpwdbpmmpmip
Yunplinpmpyniip:

Upluwnnmbiph Wkphupmgnuiliinp

Usjuwnuwiiph hpftwlwh wpyymbputpp qiynigdty b pubwnplydty B hbnlyunad:

1. CERN-JINR school of High Energy Physics 2013, Paradfurdo, Hungary, 5-19 Jun

2013.

ATLAS Hadronic Calibration Workshop 2013, Autrans, France, Sep 2013.

3. XXII International Workshop of Deep Inelastic Scattering and Related Subjects, DIS
2014, Warsaw, Poland, 28 Apr — 02 May 2014.

4. ATLAS Hadronic Calibration Workshop 2014, Munich, Germany, Oct 2014.

5. ATLAS Standard Model Workshop 2015, Annecy, France, Feb 2015.

N

Uphrwwnwbpubpp Ywinbunlnp Yepyng wwuppbpupwp phinopldt) i ATLAS
injupnpughwih Standard Model b JetEtmiss judphph wojnmunmbipughin Ut upbwp
dnynyubpmu: Upliunnwhpiibpp qEnigdly b ul UG- utdhwpubpnod:

unnwpuljjwud ! In

Unbtiwnunpjui piluyn] hpuwnwpuldl 6 ghnuljub wphiunnwip, npnig
gulip tbpluyugdus t ubndwqph dpgmud: Uyn pdnud 3-p hpwwnwpulgb) o
nuppuljmt  dwubhlubph  $hqhliuyh mppumd  pupdp Juplubhy nikgng
Uhguqquijhtt htinhtwun]np qpuifununn hwinbupmd, bu dkyp dhwhbnhwl b
Swlnid phipgwd kb bwl mpwpmbynip hpuonwpulynpyuip twpnpgnn akpphin
(ATLAS ynjupnpughwih oppwiwmlnid) mululqpmla]mhhhpg‘ wunbkiujunumpjub
hinhbwlh ninpulh tkpypmup bawnwnbym hunfwn:

ur, uph

Uphuwwnwbipp  Juqudus E Ukpudmpmiuhg (Qniju 1), mp  quipuitkphg,
bqpuljugmpmihg (Fmju 9) b hymdubph guihhg: Usfwnwiph punhwinp
Sunuh £ 113 by, npmud wupmbwljgnud &b 7 wgymouwly, 57 tljup b 62 hynud:

UShUSULLP AN ULTUUNRESNRLE

Ukpuwbmpymb (gmiju wnmghl) dhp wpymd b phdwgh wdhmih pinipwughpp,
jupugpdnid L wphiunwiph wpnhwljuimpmbp b inpupupnuemiip: Spdnad £
wphnnmwiiph htiinuqu dSwjwimd ogunugnpéynn hwuljugmpmniaibp) hwdwnenn
ujupugpmpmbn;

Bphpopy qiuoud bpluyugdmd b phuiugh htin wnbydnn nkunppub hulhps
wlbhuply, npp gy bu Ypmd | akpuswlpot pinygpe:

Gppopp  quond bhplujugdmd t ULS Zwnppnbughth | YUnjuyghp
wpuqugmgsuihit hudughpp ubnd bjwpugpmipimip: Wanthtnlk wpdmd
hudwihpmd ninulwydué ATLAS pighwinmp towbwuljmpiui nhnkljnnph wdkh
puyuyidus pumpwqghpp, juemgduspp, pw pununphy Eupunbnbljnnpiibph
Junrmgyuspp, wohrwwnwbiph uljgpmbpi m ywhwlnpnihp :

Onppnpny  qiunud ibpluyugynd B ywhmdbbph hudwp  oquugnpdus
thnpdwpupuljul wpujbbph paquibph twuhit withpudbyn nibnEnupmibibn :
Spimd  § wdpuyubph  dowljdwb 1t phwypbph  twhibwlwh  phunpmppoi
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wupugpmpniaibpp : Spynud £ owpluunnwiipnid oquuugnpdwd Unbink Ywinpn
qbiukpuwwnnpbibtph wiithmp pinpwgpbpt m wpwbdbwhunlnipimbibpp : Spynud t
wll  wopmnwbph  swpnibuljmpuit  dby  oqunugnpdjws Lu Jdp  pwbh
hwulugnipintiibph  wwhimbmdubp' Ywwiws ohplph  wbhuwliubph U
npuuulupgiui  hbw: Uwipuiwul tbpjuyugnud © Yind shpbph
unyulpwbwgdui b hknwgiwi dhpnnibpp b hwwundy wy byunwlnyg dowlpjws
yupudtnnpbph guiyp hptig uwhdwimdikpm]:

2pugbpopy  qiuntd  phnipugpnud b hwnpnbaghtt ohpbpk  Lubpghuwih
unpuifuyunpiwi piphwinip upabidwb (LY. 1):

EM
tcw

EM+ES

File-up correction B8 LCW+ES

Origin correctionEs B GST B8 i situ

Absplule FigjEs

Lljwp 1. Zunpninghi phphph npuiwywhiwt hudpighwbnp ujubdwbc:

Chetnh tukpghwitnh Logmunnulubph dbpngitpp hwdwenn tjupugp]us i
ugjit hkppuljwimipjunip, hiyuybu np bpwbp Yhpomimd th @ Unut] dubpuduoh
Wjwpwgpymd b wjn dkpnnubtn, npnbp wpwdwsupnd i ohptpp dhlbingh
dulwiwly qpuiigdud dby wy un]bth yun] yunhynn, dwubhlh jwd pugunpurg
opytinh dhgngm] : Npubu wypyhuhls Ywpnn t Swnmly) nmnnbip, Z pnqnip, unbjh
kinnpninaljmi ohpp Yud wytih gudp thbpgbnhy puquuphy ohpbphg Yuqujuws
hudwljupgp (VY. 2): dbhpohtimu juywind & poquwohpughit hunjuwuwpulpymibuh
Ubpnnh taeyniip, npp dwbpuiwub tbpluymgyws E hwenpg qpjuntd :

N Gammatjat
Dljpt pseud-;rapmiiy >
intercalibration ey
Z4jmt

Llywp 2. Chptph npudwyunpiui Ukpnnubph ufubtwh’ hhdinjwd dhhinyh
by pmiyd gpuig]wd hwjuwuwpulpnnn opytjwnbtph wnpudwywdub Jpu:

uopeuIquIo)
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Yigbhpopy  qiumd  dwipudwuh wpynud o phpbph  tpudwywhnudp
puquuohpughtt hwjuuwpulprduwi dbpnnm]: Lwje pimpugpynud £ dkpnngh
Enpinitip, npp Juywind t hinbyunad: Ciinpdnud B uyyghuh nbugptip, npntn
Ukl dklnuwmgyws pupap tubpgbunhy shpp uyulut huppngejuh Uy (wyuhip
hwimhywlug thigkph htwnwgbhtt minnubwjug) hwjwuwpulomjwms b ukh
guidp tutpghw Ypnn tpymuhg wflgh wy 2hpbnny: Umuhuh glyph qdwghp k
gngunpud VY. 3-nud, npnbn twlb gnyg i umjus ugh whlgnibugh
thmpnfuwlubithpp, npnip Yhpumjnud & hwdwinfwi ghoplph phnpnipjmi
hudwp: Yswypbph phwnpnipmihg htun jummgmd  t puquiuphpughic
hunjwrunpuilprnipyut wpdmquibtp Ynsynr Ukdmpyniiip npuybu wowehtt shph U
dimguy  oppbph  hwidwlwpgh  (uwgnpyujhtt  hudwlwpg)  joyginadjoi
hugynmyuitkpp  hwpwpbpmpmoic: Uy dbdmpjul popjundp juemgynud &
ditmgnprpughtt hundwluipgh  juytwljui pdyoyuh nwuppbp whpnypibph hudwp:
vnyl gnpdnympnmbt ppwlwiugnud £ ophk ofpujpbpnud, pk Unbnk Qwinn
upUnyugnuditipmd, b bpwilg hwpupbpmpniip wpgnmud E npyybu diwgnpnughi
&ogpuuimb gnpduiljhg: Apuybu ophiwly, nu Wbpluyugius tUY. 4-nud:

Leading jet p, Vjup 3. Puquwphpuhb
nbuph wubifuabl gl
(uywljuis hwppnypui dke:

2

]

Subleading jet D,
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B 1O Antik, R =04, EMHJES ATLAS Thesis |
o Ldt=20f"
2
0,05 ~e- Data 2012, vs = 8 TeV
- &~ Sherpa ] .
@ 1.047 : B —
E 1] A ——_—_—
0098~_‘I,Zﬂ9tMC{da{aVSpT‘"“" -
=096 : ' b
3107 4x10? 10° 2x10°
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‘U 4. Puquwohpughit hwjuwuwpulsonipui wpdwquibpp b Zogpudwb
qnpbuﬂ]]lgg‘ npuyjkiu dmihghw vbwgnpyuyhtt hunfwljwpgh jwyhwlmb piwnijuhg;

Uu qiumal ubpljuyugymy & puqiwohpught hwjuwuwpulpriwb Jkpngnyg
npuiwyuthiub bpolwljut wpymbpibpp (npugbu ophtnal’ LY. 4), htsugbu bwl
pubiuplynud kb vhunbdwwhl upawjibkpn:

Snptpnpy  qunwd  ubphumgdnud  © ohpbph  Yuptwdph  wnbuwluh
Yuwbuwwnbtunulitkpp minnuhe pnunnhwdhljuygh opowttuljukpnid:
Lubwplymd G Gplim wypnpuipujht  Unnbgnudtp; Unwehtip $hpujus
wnwebwyhithi-hwenpn-upg (next-to-leading order) Uninunnpmpyudp
hwpdupljws dwnphgulywtb wwppbph dhongny, nph ghwypnid ny ntinpoudwghi
gnpénbinbpp  (hwgpnihqugnul)  hwodh & woidnud Unbnk Ywmn
ghubpwwnnputph dhongny: Umiu dnwbgnuip hhdidws t tnyh dwnphgwlui
wmwppbph hhdwb  dpw, nphtt hunfwlguwd v wnwpwwwp-inquphpdwlwb
(leading-logaruthmic) wwpwnbwhtt htnbnitph uhdmqugmal : Lubwpldmd G
mbuwjwl jubhmnbunuliipmy weljw vhunbdunhl upwyubpp, npniup Swqmd
ki Muwpinnbughtt Pughwdmpput dmuljghwikph, ndbn juwwh bwunuamh
hliwgmpjub  uwhdwbothwl]  Lowumpnibhg, hisywbu  twb  juntinpoulugh
mbunipjui by pun mdbn juwwh hwunwnmih Jpswidus swppp Jupkjhu
wnwowgnn Yhpwinplwdnmlwi (huyybu twb pulunphqugimi) vwhngnuljitph
thnthnjumpymithg: pwig ophiml t gnyg npdus LY. 5-nud, huly L. 6-p gnyg &

10

nuhu Unbnk Yunn ghibpuwwnnphtph dhgngny qwhwwnidwd ny ununpnudwghi
qnpdnlitiiph uhuntdwwnhly vy itpp:

& F77TTT NLO OCD Uncertainties R
E 1.8 A
® E eechioPOF
& 1.5 Scale :
2 B Total E
5 14F :
0 . K
O 1.3
&)
o 12}
| y
Z 19
1'f
0.95 {5= 8 Tev ;
g Antik R= 0.4 1
08 L hess o ]
10° 10
pT,jei {Gevl

‘Uwp 5. Uhunbduwinhl upwybipp nbuwljub jutjpwnbumdbbpnid:

1 e T T et v SR e
U ik R e pyfteal_AUET28CTIN
1.2 Aotk R=04 oo piyIHEEE_AUET2E.O

pi<it5 oo Py1INAG_P2OT10
anspo pytfualb P2G12
wormene BiEWIPP_CTROEES
tpem pyibia8 4G

e PYPA8_AUZCTI0
et LiNTEAGINYY

Non-perturbative correction

K] 109 2x10° 10° 2qa0®
P, [GeV]

Uljwp 6. Ny-luntinnpnudwht gnpdnbtph pushijusnmpmiip muppbp Unbink
Gunn ghukpunnnpubph hunfwp:
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Mptpnpy  qumd  tywpwgpdnud t o ohpliph  Ynpjudph  swidwib
Ubpnyupmimpymbp:  Spynnd b ufpuybpmd b Untink Gunn
upumpugnulupmyd wnwgdud  Yhpulubquduéd  phpkph  Ghtafunnhl
puhnwsmpinibbbpp, uhunbdbunnhl upiitkph ghwhwniwb wgnphpdtibph m
npuitlg wprymiphbpp: Uunbny b pogonmjmyd b gpabgins hopdupupuorlymb
njujitbph  pynbyngmghugh  whjuhlot:  Uddpnggnd o yudhgwd
Yupudplitpp (LY. 7) b phbrplypdnnd b wbuwljub jubjunkunadubph moymhiws
ufjuiiph hwdbduwnmpnibinkpp (V. 8):

e —te gs»»dm‘w:uﬁ ATLAS  Thesis
g, yo. AP G . o
1075 ey wosemeranes won !im 203 R AW

10 anik R=0 4 ots LOBOES |

SFriop dy [pGev]

P, [GeV]

Ulpmp 7. Quihjwd phpph Ypljtragh nhdbipktighuy hipynighd upgusphibtpp :

I
~

- TATLAS Toess
fzr,n«:oaf& e
L ah B G s LCVHES

Gthlodata
S

POWHEGSPYTHAA (AU CTH0
- P ML pac se e © NI,
GE {577 Data with stat, and st une. o _
2 3w ' en
P, [GeV]

‘Uymp 8. Gunpjudph mbuwljut jwbpunbundibph b sunnudkph
bhunfbiumnmpymitbip :

12

Bubikpnnn giunif wpynud b kqpuljugmpynibp

taruuusnkesnru

Unwinupn Unghjh U nunpnudughtt £Jubnughtt 2pndnghtidhljugh
uwhdwhithpmy  hwpudnp b puduiwbwywdy  jun]  pumpuqply  2hpbph
wnugmguwh Jinpjuspubpp vhiph nuunudiuhpjus 2 SEY-h whpnypp: Uwluygh
pupdp  wpuqugyusnipnibiitbph  (rapidity), pupdp jugbwluh  piwynyubkph
phdpinud  nbuwlwi  jubjunbundibph  Lnmpmbp  vohdwbuwhay
NMupunbuhlt Puphjudnipiub Sndiljghwitkph thplw Lonmpuib, hisybo twul
Junminnpnubuyghtt wbumpyub pupdp Yupgiph  whwihnhy hwoduplikph
puguljumpmit  yunfwem]: Unyh phdhund U i bwl  vhunbdwwnply
ufounbpp  sunhdud  nfjugbibpmd: Udth unpp nuunofbwuppnipmibibp B
whhpudhon wmbdonmpymutbpp tuqkghint b nbkuwljwh juhonbumdtbph no
thnpdwpupuljublt  wpynibphiph hudphiodp pubhwluy b pumpugpbn
hudwp:

UStHLUNUNERE3UL 2PULUT UL UMSNELRLENC

Unbwpnumpuls  wpymbpkpp  shpbph wpudwyuhdwi dwum]
oquuugnpdyky kb undpnng ATLAS ghwwihnpdh Ynmihg qubuquit wyy susthnulubph
Uswlmutibpnud: Qunpdus Yupdwdpubpp nmlbp G wwppwlmb duwubihykph
$hqhugh  dhowqquypth  ufjuibph pwquymu’ HepData,  Ubkpuinyun
Jhdwljugpuljut b vhunbduwnhly Ynnbpughwibph Jpupbppuy hndnplwugho
Qpwip Jupnn b oquumgnpddly Yumjwbpubpp, Mwpunnbuht fwsho]wdnpyub
Imbjghwbpp U duwinphgulub  wwppbph  hwodwplwb  nbjubhiubibp
numdbwuhpnn wbuwlwh Ynpupnpughwittph Ynmifhg, phswbku bwl Unbwnk
Yunn gkbbpuunnpibph qupqugunnubph Ynnuhg: Fpwbp Ywpny G bwh
Yhpumlt) Unwbnupn Unglhg goupu quinquits uy) hhynphqubph anngdwb
hupunnwlym] :
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3AK/IOYEHHUE

AZIpoHHble CTpyW - Haubonee W3BECTHbIE CTPYKTYpHble 06beKTbl, B
W306MAMM POKAAIWMECA B AAPOH-3APOHHBIX CTONKHOBEHWAX npu  BbICOKMX
3HepruAax. OHM NpeACTaBNAT co60l  KOAIMMWPOBaHHblE My4KM  HacTul,
(hOPMMPYIOIMXCA MOCNe  aApOHM3aLMKM KBApK-T/IOOHHBIX JMBHEW U WX
NOC/eAylolUero pacnaga Ha CTabuibHble KOHEUHbIE COCTOAHMWA. Ha napTOHHOM
YPOBHE CTPYW ABJIAIOTCA OCHOBHBIM (DM3UHECKUM 0BLEKTOM, (hOPMUPYIOLIMMCA Ha
KOPOTKMX PAacCTOAHWAX B Mpoueccax pacceaHuA KBAPKOB U [/IIOOHOB, BXOAALIMX B
COCTaB CTAaNKWBAKIUMXCA afPOHOB. B CErMEHTUPOBaHHBIX AETEKTOpaX CTpyM
HaBNIOZAIOTCA B BMAE OTK/MKA KNACTEPOB BU3NEXALUIMX AUEEK B KanopumeTpe.

Anddeperupanchble  CEHEHWA poXaeHua cTpyH no  pasHbimM
KUHEMATHUECKUM MEPEMEHHBbIM  ABAAIOTCA  OAHWUM U3 Haubonee BaYKHbIX
HaboAaeMbIX ANA  TECTUPOBAHWA npeackasaHni nepTyp6aTUBHOM KBaHTOBOM
XPOMOJMHAMUKH (pQCD), a Takwe ANA U3BNEUEHMA dyHKUMI pacnpeaeneHuA
napToHoB (PDF) M KOHCTaHTbl CWABHOTO BsaMmogelcTua (as). MHKI03MBHbIE
ceueHun, CooTBETCTBYIOIME npoueccy pp -> jet+X, onucbiBalOT poXAEHWE CTpyit
HE33aBUCUMO OT Haauuua Apyrux O6beKToB (X) B KOHEYHOM COCTOAHMMW.
CywecTByeT AOCTATOMHO MHOMO AaHHbIX 1O CeYeHUAM CTpYH, W3MEPEHHBbIX B
npoleccax JenToH-aApPOHHbIX U aApoH-aApPOHHbBIX CTOJIKHOBEHMI NpU 601ee HU3KUX
sHepruax B CLM.

B HacToAlel paboTe NpeACTaB/eHbl pe3ynbTathl M3MepPEHUI MHKIO3UBHBIX
ceyeHUt poAeHUA CTPYH B NPOTOH-NPOTOHHKIX CTONKHOBEHUAX NpU DHEPruAX B
CLM 2.76 T3B, 7 T3B 1 8 T3B, nonyyeHHbe B sKkcnepumenTe ATJIAC Ha NpOTOHHOM
konnaiigepe LHC (CERN, Ilseliuapua) B TeueH1e Run-1 (2010-2012).

31U MamepeHA TecTupyloT pQCD B 061aCTH NONEPEUHBIX MOMEHTOB CTpyM
A0 2 T3B, HEAOCTYNHBIX B NPeAbIAYIIMX 3KCNEPUMEHTaX, C BbICOKOM TOYHOCTbIO NO
BEJIMUMHE  CTATUCTMHECKUX M CUCTEMATUHECKUX ownboK, 6HnaroaapA
3HAUNTENBHOMY OBbeMY AaHHbIX (CyMMapHO 25 &6™") M ynydlWweHHOH TexHKKe
aHanuM3a.

MamepeHHble cedYeHUA HUMEKT ABoiHyo  auddepeHLMantHY0 dopmy M
npeacTaBieHbl B Buae GYHKUMK OT nonepeuyHoro MMMyibca CTpyW, B 6uHax oT
abcomoTHOM BbicTpoThl (y). MapameTpbl CTpY# onpejefneHbl C WUCMONb30BaHMEM
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T.H.  anti-kt anropuTMa npu 3Ha4YeHWAX napameTpa paguyca 0.4 u 0.6.
PeaynbTaTbl M3MepeHWIi Ae-KOHBOJIOMPOBaHbl OT AETEKTOPHbIX  3theKToB
3HEpreTMUYECKOTo U YI/I0BOro paspelleHuid M cpaBHeHbl ¢ NLO-npeackazaHMAMM
pQCD Aana paga PDFs. B pacuyetax yureHbl HenepTyp6aTuBHble 3(hheKThl,
paccuuTanHble ¢ nomolubio MoHTe-Kapno (MK) reHepatopoe. lpoBeaeHo Takke
CpaBHEHME  C MNpeAcKasaHWAMM Ha YpOBHe MaTpuyHbiX 3neMeHToB NLO,
CKOHBO/IIOMPOBaHHbIX ¢ MK reHepaTopoM MapToHHOro JIMBHA. B npeaenax owm6Gok
MoNYYEHO XOopollee COrNacue MEXAY U3MEPEHMAMM U NPEACKasaHUAMM Mo BCEH
o61acT 3HaueHuii  anddepeHuManbHeix ceyenuii (107 - 10* n6/M3B), B dyHKLMM
OT nonepeyHoro MMnyJibca.

JoMHHaHTHaA cucTemMaTMYecKan HeonpeaeneHHOCTb B NOJYYEHHDBIX AaHHbIX
MPOMUCXOAUT OT SHEPreTHYecKoM WKanbi cTpyi (JES), nostomy 6bina paspaboTtaHa
CNOXHaA nocaeAoBaTe/IbHOCTb NPOLECcCoB KaJMGPOBKM ANA YAYYIIEHUA TOYHOCTH
pacyeTa 3HEpruM CTPYW U YMEHBLIEHWUA CUCTEMATUYECKUX HeorpedeneHHoCTe.
Bbin pasBUT UTepaTUBHbIA METOA MHOTOCTPYHHOrO 6anaHca AJIA onpeaesieHuA
OCTATOYHbIX KOPPEKUMH Ha 3Hepruio CTpyd M Mx cUcTeMaTHyecKoi
HeonpeaeneHHOCTH B TaB-Hom pexume, ncnonb3ya cobbiTUA, rAe U30MpPOBaHHAA
CTpyR C GONbIIMM NONEPEYHLIM MOMEHTOM GaslaHcupyeTca aHcambnem CTpyH C
MEHBWMMU MOMEHTaMU.

JlekoHBoMOMpOBaHHEIE OT AETEKTOPHbIX 3((EKTOB  AaHHbIE, C YYETOM
BO3MOHBIX KOppenAuMiA (CTaTUCTUYECKOTO MM CUCTEMATMYECKOTO TWUMa), MoryT
6bITb UCMO/b30BaHbl ANA CTAaTUCTMYECKMX aHaiW30B M KOMBUHMpOBATLCA, ANA
noflyyeHMs  orpaHuuyeHMit Ha PDFS, WM3BNEYEHMA  KOHCTAHTBl  CUJIbHOMO
B3aMUMOAEUCTBMA as, a TaKwKe npoBepkM Mopenei(BHe CTaHfgapHol Mogenm),
YYBCTBUTENBHBIX K BbIXOAY CTPYM.

AuccepraumMoHHan pa6ota uUMeeT chegywollylo CTpykTypy: [naea 1
npeactaBnfeT BeefeHue. [naBa 2 Bk/YaeT KOPOTKOE NpeACTaB/ieHWE BaHbIX
DA AaHHOWM pa6oTel MonoxeHuit CTaHgapHol Mogemm u KXJ. B nase 3
npejcTaB/ieHa SKCNEpUMEHTabHaA YacTb M BKAIOYAET OMMCaHUE YCKOPUTELHOMO
Komnnekca U aetektopa ATJ/IAC. B rnaee 4 npejcTaBieHbl NOArOTOBKa AaHHLIX W
warM npeABapuTeNIbHOIrO aHanu3a. OnucaHMe MONHOW CXeMbl SHEepreTUYecKoM
Kanu6poBKM CTpyW JaHo B [naBe 5, a cxema M fAetaam MJB Kanu6poeku
o6¢cyxaaiotca B Fnaee 6. B [naBe 7 npeaAcTaBieHbl TEOPETMYECKME MpeACKa3aHuA,
a B naBe 8 geTanu aHanM3a AaHHLIX MO CEYEHUAM U Pe3yNbTaThl, 3aKlyYeHue no
060MM aHanu3aM JaHo B [naee 9.
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SUMMARY

Jets are the most common objects produced in abundancy in high energy
hadron-hadron collisions. They represent a collimated spray of particles
originating from hadronisation and subsequent decay of final-state partons.
Hence, jets serve as the main proxy to the physics at parton level at very short
distances. Jets are predominantly originated via scattering processes of quarks
and gluons in the colliding hadrons via strong interaction. In typical detectors,
jets are observed as signals in spatially collimated adjacent calorimeter cells.

Jet cross-sections, measured differentially as a function of different
kinematic quantities, are one of the most direct observables, which can be used
to probe the pQCD calculations, as well as to extract the PDFs and strong coupling
constant. They were widely measured by various lepton-hadron and hadron-
hadron collider experiments at various energies and processes in the past
decades. Jet inclusive cross-sections describe the jet production rate independent
of the other objects in the final state, corresponding to reaction pp -> jet+X.
These are one of the most straightforward and statistically precise means to
probe pQCD.

In the present work jet inclusive cross-sections are measured in proton-
proton collisions at various center-of-mass energies (2.76 TeV, 7 TeV and 8 TeV)
with the data collected with the ATLAS detector at LHC (CERN, Switzerland)
during Run-I (2010-2012). They are measured double differentially, presented as a
function of jet transverse momentum, pT, in bins of the absolute rapidity, y, for
jets defined with the anti-kt algorithm with two radius parameter values of 0.4
and 0.6. The results are unfolded for detector effects and compared with fixed
next-to-leading order perturbative Quantum Chromo-Dynamics predictions for a
suite of Parton Distribution Functions. Non-perturbative effects estimated with
Monte Carlo generators are taken into account. The measured cross-sections are
also compared to next-to-leading order matrix element calculations matched to a
parton shower Monte Carlo generator. Within uncertainties, good general
agrement has been found between the measured and predicted cross-sections
over 10 orders of magnitude in cross-section values.

These measurements probe the pQCD in previously unexplored energy
regime up to about 2 TeV in jet transverse momenta, with unprecedented
statistical and systematic precision thanks to large amount of data (in total about
25 fb™') and improved anatysis techniques. The unfolded results can be exploited
for statistical analyses and conduct quantitative comparisons between the
predicted and measured cross-sections. Several measurements can be combined
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taking into account statistical and systematic correlations among each other.
Combined data can be valuable to constrain PDFs, extract the strong coupling
constant or test theories and models other than the Standard Model, that are
sensitive to jet production rates.

The dominant systematic uncertainty for this measurement is the one
rising from the Jet Energy Scale (JES), accurate assessment of which is, thus, of
paramount importance. A complex sequence of methods is developed to increase
the accuracy of the estimation of JES and its uncertainty. lterative multijet
balance method has been carried out to determine the residual jet energy
corrections and systematic uncertainties in TeV regime, exploiting events, where
an isolated high transverse momentum jet recoils against an ensemble of several
lower-scale jets.

The presented thesis is desinged as follows. Chapter 1 gives the
introduction to the subject. Chapter 2 includes a short introduction to Standard
Model fundamentals, Quantum Chromo-Dynamics, jet definitions and production
in hadron colliders. The experimental setup comprising the description of the
accelerator complex and the detector is summarised in Chapter 3. The following
chapters give the methodology and results of the jet energy calibration with the
focus on Multijet Balance (MJB) method, and inclusive jet cross-section
measurement based on the latest and greatest to date dataset of pp collisions
(i.e. 8 TeV Run during 2012). More specifically, Chapter 4 documents the data
preparation and pre-analysis steps, which are common for both the jet cross-
secion measurement and the MJB calibraiton derivation. The overview of the full
scheme of JES is given in the Chapter 5, and the details and results of the MJB
calibration are discussed in Chapter 6. The remainder of the material concerns
the inclusive jet cross-section, Chapter 7 describing the theoretical predictions,
and Chapter 8 discussing the details of the experimental measurement and the
results. The conclusions for both analyses are combined in Chapter 9.
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