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Luminosities in Run 2
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Normalised cross-section
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—e: Pr > 27GeV,|n| < 2.47
— u: Pr>27GeV,|n| <25
« 2nd |epton (dileptonF v RJL)
— e or u: Pr > 10 GeV (P; > 15 GeV for dielectron event)
o Jet: P; > 25GeV,|n| < 2.5
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\ —
INYDOT5D> ROAE
L+jets
Process CR 5j2b SR 5j3b SR 5j>4b CR >6j2b SR >6i3b SR >6j>4b
tt+>1b 15 300 + 2300 7400 &£ 1000 750+ 110 17100 % 2800 11 100 £ 1500 24104260
tt+>1c 47 000 £ 12 000 6400 £ 1700 260 + 80 55 000+ 11 000 9400 &£ 2000 4504180
tt + light 226 00011 000 12 200£ 1100 89 + 35 132 000 £ 10 000 8500 £ 1100 2601120
Non-prompt leptons 15 000 £ 6000 600 == 500 11+£8 13 000 £ 6000 700 &= 400 4+5
ttW 340 £ 50 2944 0.66 +0.22 540 + 80 72411 50+1.2
ttz 390 £ 50 78+ 10 122422 720+ 90 183 +23 50£7
Single top Wt 8900 £ 2400 690 £ 210 23+13 5400 4 1800 640 £ 260 53+ 31
Other top 328 £27 282426 3.1+0.6 183 420 46+ 11 14+5
Diboson 410 +210 20415 20+2.1 340 £ 170 37+19 4.3+25
W + jets 9000 = 4000 540 £ 240 1649 5200 + 2100 470 200 27+12
Z + jets 2100 £ 600 104 + 35 49+1.8 1300 + 400 130 £ 40 11+4
tH 252424 127 +13 304 520 £ 50 3154+ 32 117£16
tH 19.5+2.4 10.6 1.3 2.21+0.32 27.2+4+3.5 15.7+£2.0 5.0+£0.7
Total 328 000 £ 7000 28 400 £ 9500 1220 £ 60 233 000 £ 6000 31 800 4 800 3410 + 150
Data 334 813 29 322 1210 234 053 32 151 3459
HT (200 GeV) 470 £ 50 220+ 23 25.3+3.3 340 £ 50 235+ 34 60+9
Ht (800 GeV) 630 4 90 39070 56 £12 1230 £ 190 1020 £170 35070
Dilepton

Process CR 3j2b SR/CR 3j3b CR >4j2b SR >4j3b SR >4j>4b
tt+>1b 2330+ 330 940 + 130 3300+ 500 2050 + 280 322435
tt+>1e 6100 + 1300 520 + 140 9900 +£2000 13104290 30+14
tt + light 50 700 42300 260 £70 32 500+£2100 4204120 445
Non-prompt leptons 420+ 110 6.7+24 620 + 160 48 +13 2.240.8
W 48+ 7 1.48+0.17 1297 98+1.1 0.554+0.21
itz 43+5 5.8+1.1 174+10 32.9+2.0 7.0+1.3
Single top Wt 1700 4+ 500 40+ 12 1110+ 330 63+ 26 3.94+2.0
Other top 39+0.5 0.12+0.05 21.84+3.5 58+2.2 2.0+0.9
Diboson 36+4 1.2+04 46 £6 3.1+0.9 0.48+0.28
Z + jets 1600 4+ 500 42+ 16 1300 + 400 82+129 53+2.0
ttH 26.24+1.3 8.5£0.5 116 £6 52.2+3.5 16.0£1.9
tH 1.95+0.27 0.42+0.10 5.7+0.7 2.14+0.32 0.484+0.09
Total 62 800+2800 1810+110 49 300 +£2300 4060 4200 390+ 28
Data 62 399 1774 48 356 4047 376
HT (200 GeV) 92+12 27+4 72+12 49+8 9.0+1.6
HT (800 GeV) T0+12 3247 212433 157+ 27 44+9
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BDT Variable list

£4jets channel

pT (1)
m(b-pair

pr (i)

A Rpmin )

2 i
ARME (b-pair) .
AR(E, b-pair X BT

Leading jet transverse momentum

Invariant mass of pair of b-tagged jets with smallest AR
Transverse momentum of fifth jet

Second Fox—Wolfram moment [130] calculated using all jets and leptons

Average AR between all b-tagged jet pairs in the event
AR between the lepton and the b-tagged jet pair with smallest AR

. ARMIn . . ) . .
m(u-pair ) Invariant mass of the non-b-tagged jet-pair with minimum AR
}'I;l]:?tB Scalar sum of all jets transverse momenta
max
m(b—pa.irpT Invariant mass of the b-tagged jet pair with maximum transverse momentum
m™MAX (b_pair) Largest invariant mass of any two b-tagged jets
mMEAX (G triplet) Large=st invariant mass of any three jets
D Kinematic discriminant based on mass templates (for ™4 < 300 GeV)
£¢ channel, m < 600 GeV 3;3b >4;3b >4j>4b
pasean
m((7. b)PT ) Inv. mass of the jet and b-tagged jet with largest pp v
AF(33.¢9) Energy difference between the third jet and the subleading lepton v
E(j3) Energy of third jet v
Am(iy + 72.31 + i3 + Lo + E&‘nlss) Inv. mass difference between 791 + jo and 51 + 73 + €2 + E%”TSE v
AR(j2.31 + £o0 + E%nss) Angular difference between subleading jet and jq 4 £o + E%lss v
pp(by) pr of leading b-tagged jet v
max
pT((Z, B)An ) pT of the pair of lepton and b-tagged jet with largest An v
min
m((£, b)Ad} ) Inv. mass of the pair of lepton and b-tagged jet with smallest A¢ v
AF(by, £ + Er}nlss) Energy difference between the leading b-tagged jet and £ + Efrf?lss v
Am(jg + ig. 31 + 1‘_31 + £9) Inv. mass difference between jo + jg and jl + £y + £o v
Am(€y + 73 + E,IFISE, i1+ do + £2) Inv. mass difference between £7 + jg + E,l-Flss and j; + jo + €9 v
ApT (71, 33) p difference between leading and third jet v v
™ (bopair) Smallest invariant mass of any b-tagged jet pair v v
ML, b) Smallest invariant mass of any pair of lepton and b-tagged jet v v
pr(ba + 41 + £9 + BR'S) pp of bo + 21 + Lo + BRHES ) v
AR(fg, jg + i3 + £1 + BRSS) Angular difference between £g and jg + j3 + £1 + BERISS v
H%‘]l Scalar sum of all jets and leptons transverse energy v
£¢ channel, m > 600 GeV 3;3b >433b >4j>4b
A0 K _ K
pr((£,B)27 ) p of the pair of lepton and b-tagged jet with smallest An v v
Apm(i1,33) p difference between leading and third jets v v
Am(go + 21 +.E,1}‘1155, i1+ 33+ £1) Inv. mass difference between jo 4 £7 + E%lss and 51 + 73 + €1 v
pT((£, B)ARm]n) pT of the pair of lepton and b-tagged jet with smallest AR v
m(jfpa.irAT"m]n) Inv. mass of the jet pair with smallest An v
ApT (i1, jg + E3RI®S) pT difference between leading jet and jgp + E5®® v
pr(i1 +J2 +43 + £1) pp of 41 +d2 + 43 + 41 ) v
AE(£] 4+ E%ﬂss, i1+ i2) Energy difference between £1 + E%“ss and 71 + j2 v
E(31) Energy of the leading jet v v
P%lax (7-pair) Maximum pp of any jet pair Ve v
mby + by + €1 + Lo + BHISS) Tnv. mass of by + by + £1 + £ + BB v
pp((£, B)Arlmln) pr of the lepton-b-jet pair with smallest separation in n v
Apmp (£g,uy + bo + E}:—[\nfss) p difference between subleading lepton and wj + bg + E.l:-[\n?ss v
Apmp (g, uy + by Jr E’rrﬂlSS) p difference between subleading lepton and w3 + b7 + E'.l-:l—\nlsS v
Apmp (Lo, £1 + E%IISS) p difference between subleading lepton and £7 + E{[‘DISE v
Apmp (71,33 + €1 + E}%—uss) p difference between leading jet and jg + £1 + E%HES v
AE(.El, io + E‘%’”SS) Energy difference between leading lepton and jo + E%”SE v
™ (bopair) Smallest invariant mass of any b-tagged jet pair v v
f'.fr‘—‘IL‘]l Scalar sum of all jets and leptons transverse momenta v
pT (53 + £1) pr of 43 + £3 v
ApT(bQ, b1 + £9) p difference between subleading b-tagged jet and by + £g v
Aprp(io, i3 + €1 + Efrrl?lss) p difference between subleading jet and j3 + €1 + E’]%"JISB v
AF(j3.32 + 21 + 17.2 + E%’nss) ) Enecrgy difference between third jet and jo + £1 + £g + E&[‘uss . v
Am(ig + £2 + E}Flss, i1 + 42 + E,rf’uss) Inv. mass difference between jo 4 £9 + E%lss and j1 + f9 + E,"I‘nlss v
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Discriminant D

« BBENVITIVURDRBEEMNIEEIZE LM, + < 300 GeV
-E:Ti (-j—\ D|Scr|m|nant§%ﬂ/\/1—i o Xu, = Mppqq — Mp, qq(H* = bt = b(bpqq) BRIEANH)

XH{: = Mbbﬂv — Mbng(H-'- - bt — b(bg#V)ﬁEii’r&:/l‘)
Xty = Mpqq — Mgq

AR FkinematicsDEEESSHLE: P(x) : Z=#xDPDF (MC study)
kin/ ..\ _
Pgilg(i) — Psig(XH) ' Psig(Xr;,) ) Psig(Mb,rfv) ' Ps;ig(qu)
Btagﬁ#ﬁd){%-ﬁ,—'%bé . Py(jet;): jet;MDb-tagging A7 M PDF (MC study)
btag

Psigb()() = P,(jetl) - Pi(jet2) - Pi(jetd) - Py(jetd) - Pp(jetd)
ARVEDEBLLS:

N > btag <
T, PR ) PR

Pqic(x) =
e N, . btag
Z;’czfl P'Eb(x)

S1

Discriminant & 2%

_ Pgio(x)
Psio (x) + Ppke(X)




c ERENVITIIURDDEENIEE
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Fox Wolfram moment

, ]. all leptons and jets in our analysis.

i - —
_ E 1 LT .-'| _]"_“ ~ITL | IR Tt 1

m=—i{

B Z “JJ”F'I.'H‘[i'fl‘“-"ﬂr'j] )

cosil;; = cos#; cosd; + sin #; sin #; cos( o,

Legendre polynomial:

Pylx)=1
Plix)=x
Py (x)= (3x" - 1)
P [x}=,1—||:513—31]

— @y ).
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Systematic Uncertainties
u=o(pp — H*) X B(H*— thy DA R LT yME:

u(m,*=200 GeV)=-0.4 pb / y(m,*=800 GeV)=-0.02 pb

[ZxfLT:

Uncertainty Source Ap(HS,) [pb] Ap(HZ,) [pb]
Jet flavour tagging 0.70 0.050
tt +>1b modelling 0.65 0.008
Jet energy scale and resolution 0.44 0.031
tt+light modelling 0.44 0.019
MC statistics 0.37 0.044
tt +>1c modelling 0.36 0.032
Other background modelling 0.36 0.039
Luminosity 0.24 0.010
Jet-vertex assoc., pile-up modelling 0.10 0.006
Lepton, EXiss 1D, isol., trigger 0.08 0.003
H' modelling 0.03 0.006
Total systematic uncertainty 1.4 0.11
tt +>1b normalisation 0.61 0.022
tt +>1c normalisation 0.28 0.012
Total statistical uncertainty 0.69 0.050
Total uncertainty 1.5 0.12
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ATLAS hMSSM summary plot
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