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M()ti\/ati()n 2 big problems in particle physics both problems indicate new particles at TeV scale!
hierarchy problem =~ , o 2\ dark matter
My = Mio +0my, ~125°GeV= ~ 10°GeV Obviously, SM not enough to describe Universe
omi ~ =mmmal )emma- ~ —iyfA%M ~ 108GeV? (ASM = 1TeV) — What is dark matter?

47
WIMP (Weakly interacting massive particle)?

Higgs mass receives quantum corrections of the order of highest mass scale Qeamh® = 0.113 — m, ~ 1 TeV = new particle in TeV?

I:> partner particle loop cancels the divergence

SUSY e %\“ LHC : TeV collider — best place for TeV new physics searches
n . .
' ) 3 various search strategies at LHC
SmM2 ~ emmm=- YIS A ~+—yZA?  can be a fermion partner T direct productions, loop effects, flavor signatures etc.
h 2 41 in composite type models

/ especially new physics expected in top sector

ww particle, same coupling by symmetry ' o .
tops are copiously produced at LHC, open precision top physics

. . 60405958 We propose SUSY fiH production mono-top signature: without top flavor violation
arxiv: . -
new particle production 0% c i podwcion. e can accss DM e
: — - : ¢ o(f1tx? ) x Ro;  depend on neutralino mixing
New particles production: typically 1fb ~ 1pb :'QQQQQQ.E e " not on stop mixing
. . 2 =
Large SM BG: lots of known SM particles are produced W,Z ~ 10% nb, tt ~ 1nb Y, | h o o | N1a]? + [Noa|?
How to reduce the overwhelming SMBG is always the challenge at LHC 09088 b L higgsino measure: "% = sin? 3
. . o Tt
handles — missing momentum Hr, jets, leptons, photon, b-tag
light stop search  usual signal: 2 tops + H7 sensitive when m; > m,,
g . " sensitivity at LHC up to 380 GeV sensitive cf.) monojet: up to 500 GeV
difficult case : mj ~ m, degenerate case monojet searches sensitive
~ X whatever particles probed L . . . .
Lo =i Good prediction based on QCD access also stop mixing through different decay distributions
»
1 . . . .
. essentlallyET E : forward ] : backward relative to polarization
~o -~ {* % we don't know what produced
= jets Bad no information on DM : : 10051
ISR et combine mono-jet and mono-top allow to access both stop mass my and higgsino measure JQ
je
. top-tagged jet . ‘=107
hadronic mode 450 : Fermionic partner (UED) 4\31126 —
large Emiss, large boost needed -> Top Tagging (HEPTopTagg tr@13TeV3ab ! glos
| 20 hadronic t ;— LHC 13TeV
200l 20 lenton L) ) %104 3000 fb!
obvious advantage of hadronic mode T Soepione SEELLEE H(71)>§: =10’
larger branching ratio ~ 67% B S SMSQXC}USiOH(BRZNO%): 10*
l’z,‘,» ~\/7 é‘)’) 3501 I:l t1—ex) 10
hadronic mode: leptonic mode: ?g ] bi-ewd — L
By fully usable partly cancel by v g S 0 200 400 600 800
- 300} ml N o Er [GeV]
q g : SO = in general, larger cross sections
-:'-.:. I‘F L] @ 10 — \\\ = \ = hl h 1 . .
Z N ~ 1gher mass scale sensitive
250 : : : AN N both for mono-jet, mono-top
250 300 350 400 450 S
mi, [GeV] TR mono-jet: colored partners
hadronic mode sensitivity higher than leptonic mode e A ™ ™ mono-top: colored partners &
1000 1000 jt would be more true at 100 TeV collider, boosted objects help a lot ! relative importance depends on the mass spectrum
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differential distributions flavor signature

With high energy of LHC ~ 10° top pair produced
observing rare decay processes very promising
— new particles induce non-standard decays

Large SM particles production at LHC: W,Z ~ 10, ¢t~ 10% H ~ 10°

differential distributions can be measured precisely

— sensitive to new physics effects In the SM: ¢t — bW almost 100% | top flavor changing decay ¢ — ch | new physics signature!
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Ky ; Ky * > R o3 motivated for solving strong CP, domain wall problems (Variant Axion model)
-- -Q —|— - 2 10} (09,99 only top quark couples with the other Higgs doublet
<z T R _ _ * % % 0 0 0
' ~ ' £ 10'F 13,03 LY = =®1Upa[Yu]aiQi — PoUrs[YueliQi +hee. | v (L & &) yva=[0 0 0
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— a.h :g boosted higgp! Flavor Changing effect proportional to a and my,
Lo = Lon — ky—tth + kNP 22@Ge grve 10§ —
v 9 120 H . y .. a = (tan 8 + cot ) cos(f — a) . Large
inclusi inc( 11y § eff \2 eff _ NP 1 B H.x.h. _ _ i
inclusive o™°(H) is oc (k§") Ry Kt + Kg ) 1 s . . h Lio = _%ZMh (cr 1r) (m.c(l g20) #n;):l;t 1)) (Z) +hec.
new particle modify the SM couplings via loop effects 'Y x ) — yu ;W Small
pr,m distribution sensitive to the couplings 0 200 400 600 800 pre I'Ct . ma
P, ,[GeV] interesting parameter space just starts probed by top rare decays
alternative method to probe the top yukawa and top partner effects exciting future progress in top flavor physics

Top quark couples the most strongly to the Higgs, and plays a special role for EWSB

At LHC huge number of Top quark pair produced — open a new era of precision top physics
LHC is the powerful tool for searching for new physics especially in top sector




