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many theorists disappointed, but not only diphoton, lets move back to more motivated signals



Stop search

Solving hierarchy problem requires top partner: stop
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Higgs mass receives quantum corrections of the order of highest mass scale

|:> New physics should appear around TeV scale to avoid fine tuning

SUSY: popular candidate
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new particle, same coupling by symmetry

current status (Bino LSP: tt+missing)
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Natural SUSY

natural spectrum: light higgsino and light stop

EWSB condition: o
, Higgsino-LSP preferable
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BR has info in stop/neutralino sector
depending on decay mode, search strategy differs
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Moreover, consider higgsino and stop naturally degenerate



Natural SUSY

natural spectrum: light higgsino and light stop
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Moreover, consider higgsino and stop naturally degenerate
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essentially we cannot observe any stop decay products



Stop search (degenerate)
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current status
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mono-jet search: sensitive to this region
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Mono-jet search

simple strategy
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Mono-jet search

simple strategy
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however, the same signal expected for whatever with a degenerate spectrum

} essentially ET
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http://arxiv.org/pdf/1409.2893.pdf
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however, the same signal expected for whatever with a degenerate spectrum
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http://arxiv.org/pdf/1409.2893.pdf

MonNo-jet search

for degenerate stop, mono-jet search is sensitive

* Welcome to collect information as much as possible

jet substructure

jet correlation using 2j + missing



SUSY ttH process ¢*th°

|D. Goncalves, K. Sakurai, MT arXiv:1604.03938|
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can access to stop/neutralino mixing information
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|D. Goncalves, K. Sakurai, MT arXiv:1604.03938|
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SUSY ttH process ¢*th°

|D. Goncalves, K. Sakurai, MT arXiv:1604.03938|
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direct measurement of the coupling m; [GeV]

same relation between tt and ttH (tt for top mass, ttH for top yukawa.)
can access to stop/neutralino mixing information
interestingly, a(fltx(f(z)) : no dependence on s~top~ mixing: (? P
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but depend on neutralino mixing matrix: N4, Noy (ilu n X(l), X(Q))

measuring a(fltx(l)@)) = Roj to access LSP nature hiagsino measure: R = [N74|2 + | Ny |?

(07: pure higgsino limit)




New Sig nature: MONO-TOP  Ip. Gonealves, K. Sakurai, MT arXiv:1604.03938

consider even degenerate case
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consider even degenerate case
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New Sig nature: MONO-TOP  Ip. Gonealves, K. Sakurai, MT arXiv:1604.03938

consider even degenerate case
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invisible Stop decay D. Goncalves, K. Sakurai, MT arXiv:1604.03938|
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Search strategy

|D. Goncalves, K. Sakurai, MT arXiv:1604.03938|

Process o || Baseline
tt 831 pb|| 206 - 10°
tW 71pb||26.2 - 10°
tZ 0.88pb||22.8 - 10°

W +bb ||7.65pbl|/1.82-10°

BG total || 903 pb/|| 226 - 10°

BP(317,309) || 23.7fb 5883
BP(317,272)|| 30.8fb 6522

focus on easiest channel (¢, + ET) Baseline: Ny =1 np =1 n; < 3

(pT,j > 30G6V)
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Search strategy

focus on easiest ¢

Process o || Baseline
tt 831 pb|| 206 - 10°
tW 71pb|[26.2 - 10°
tZ 0.88pb|([22.8 - 10°

W +bb ||7.65pbl|[1.82-10°

BG total || 903 pb/|| 226 - 10°

BP(317,309)|| 23.7fb 5883
BP(317,272)|| 30.8b 6522

|D. Goncalves, K. Sakurai, MT arXiv:1604.03938|

Arbitrary Unit

consistency check with top kinematics

to reduce non top BG (Wbb)
combinatorial BG

hannel (£, + ET) Baseline: Ny =1 np =1 n; < 3
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Search strategy

Process o || Baseline|myr < 150
tt 831 pb|| 206 - 10°| 165. - 10°
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|D. Goncalves, K. Sakurai, MT arXiv:1604.03938|

focus on easiest channel (¢, + ET) Baseline: Ny =1 np =1 n; < 3
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Search strategy

|D. Goncalves, K. Sakurai, MT arXiv:1604.03938|

focus on easiest channel (¢, + ET ) Baseline: ny =1 npy =1 n; < 3
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Search strategy

|D. Goncalves, K. Sakurai, MT arXiv:1604.03938|

focus on easiest ¢
Process o || Baseline ' mye < 150|m7r > 100 SR1
tt 831 pb|| 206 - 10°| 165.-10°| 17.7 - 10° 463.3
tW 71pb|[26.2-10°%| 20.7-10°| 1.68-10° 308.5
tZ 0.88pb|[22.8-10°| 21.6-10°| 7.3-10° 26.1
W+bb |[7.65pb|[1.82-10°| 1.51-10°| 42.3-10° 5.9
BG total || 903pb|| 226 -10°| 41.1-10°%| 19.4-10° 803.8
109
BP(317,309)|| 23.7fb 5883 5491 3387 (3.8,0.13)
60.2
BP(317,272)|| 30.8b 6522 5491 3123 (2.1,0.07)
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compressed case
smaller cross section
better significance
(better efficiency)
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sensitivity D. Goncalves, K. Sakurai, MT arXiv:1604.03938]
using best SR with best S/\/E with S/B > 0.1
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up to 380 GeV sensitive
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sensitivity

450

400}

|D. Goncalves, K. Sakurai, MT arXiv:1604.03938|
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up to 380 GeV sensitive

new mono jet data out (13TeV 3fb-1)
finally up to 500 GeV

[M.Low, LT.Wang JHEP08(2014)161]
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sensitivity

450

400}

|D. Goncalves, K. Sakurai, MT arXiv:1604.03938|
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up to 380 GeV sensitive

new mono jet data out (13TeV 3fb-1)
finally up to 500 GeV

[M.Low, LTWang JHEP08(2014)161|

L-handed stop case almost the same
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|D. Goncalves, K. Sakurai, MT arXiv:1604.03938]

helicity structure In stop sector

g(fltx(l)(Q)) : no dependence on stop mixing: (95

L-handed stop -> R-handed top produced
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Hadronic channel

|D. Goncalves, K. Sakurai, MT arXiv:1609.0XXXX]

large Emiss, large boost needed -> Top Tagging (HEPTopTagger)

500 . . . . . y
preliminary
450} . 7 |
20 sensitivity for £, @ 13TeV 3ab™"  , 4
B | R=05,0.75,1 N, K
400r Monojet exclusion @ 8TeV 20fb_1§®i ' —
ATLAS[TT] CMS M s4°
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350l Di bjet exclusion @ 13T eV/ @’%‘/ |
ATLAS (b, —b%)) % ’ |
300r 1
2501
20900 250 300 350 400 450 50
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2 2 2 2 2 :
miy ™~ Miqs3 = Mig + Mmis + mi; — 2D mass ratios

tt - W +jets o QCD

&.ﬁ
X/

p
Sia

hadronic case, no Hr from v in t,

(To generate large Emiss in BG,
large top pT required, however,
back to back configuration partly cancels)

more stat, better sensitivity
up to 470GeV sensitive

o, should be possible to
access top helicity structure
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Summary

Natural SUSY: light stop, light higgsino
stop and higgsino naturally degenerate: mono-jet signature.

mono-jet signature has limitation

We propose mono-top signature for additional information.
Measuring o(f1tx,) = Roj can probe LSP nature (higgsino component)

P10y PT b probe stop mixing

We have checked that up to 380 GeV mono-top signature can be probed.
It would be extended up to 470 GeV with hadronic mode combined.

There are interesting excess in stop searches, in a mono-jet search
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