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The status of LHC
• 13fb-1 luminosity data disclosed at the 13 TeV 

LHC. (Maybe accumulated 25 fb-1 up to now)

• No evidence of new particles (sadly, 750 GeV 
di-photon excess disappears) 

• Fortunately, Higgs is still there. 

• What is the next？

Naturalness say: 
New particles might exist at TeV scale!



A natural SUSY model

From the minimization of the Higgs potential:

To avoid large cancelation(fine tuning), 

Light stop and Higgsino!



Stop searches at the LHC

1. Stop mass limit around 900 GeV for 
very light neutralino. For compressed 
spectrum, much weaker. 

2. Based on Simplified model branching 
ratio 100%.

3. If stop decays into chargino+b, 
weaker limit(based on assumptions)



Stop searches in natural SUSY

Assuming right hand like stop and higgsino is the LSP
Re-interpreted the stop search results, more details see Zhang’s talk

1. A stop mass around 850 GeV with 100 GeV higgsino 
has been excluded. 

2. For a compressed spectrum, only 320 GeV(see 
Michihisa’s talk)

3. A not so fine-tuned stop mass around 600-900GeV

From arXiv:1609.02361, 
C. Han, J. Ren, L. Wu, J. 
M. Yang and M. Zhang



Possible signature of stop?
ATLAS 1-lepton stop search results(13fb-1):

3 signal regions more than 2sigma excess, DM_low 3.3sigma

ATLAS-CONF-2016-050 

No excess in CMS same channel, same cuts not available



DM_low from ATLAS
Aiming at simplified top-philic models



Interpreting the excess by stop pair production

 2. Assuming right hand like stop.

3. other searches (95% C.L. limit)

• CMS boosted top (top tagging) channel. 

• CMS hadronic channel (2b+jets+missing).

• ATLAS 1-lepton other channels (1l+2b+jets+missing).

• No CMS 1-lepton limit(similar limit with ATLAS 1-lepton channel).

1. Only focus on DM_low. Needed signal event in our analysis



Two simplified models

1. Bino LSP suffers from CMS boosted search(2 top tagging).
2.  Higgsino LSP can effective reduce CMS boosted limit, at the same time
     reduce the lepton signal.  CMS_hadronic is still very strong.

Decay mode parameter space



More complicate spectrum

Increasing the 
lepton activity

150 GeV

1. Still some parameter space explaining the signal at 2sigma level.
2. Inserting the slepton with a mass close to bino will not essentially 

change the topology. (Higgsino-H-Bino coupling)
3. Dark matter direct search can also help to probe this scenario. But 

for opposite sign of higgsino and bino, a blind spot region exist.
4. To explain the excess, a low fine-tuned stop is favored(600-850 GeV) 



Kinematics distribution for different BPs

Different  mass parameters can be distinguished by
kinematics variable distribution 

Lower missing ET and MT is preferred!  



Other possibilities 
Stop-LSP

Stop-NLSP-LSP

LSP Wino mass >270 GeV(8TeV) 
Long-lived chargino search



Summary and Conclusion

• To explain the excess by stop, we need a natural SUSY frame, 
and the stop mass is just around the low-fined preferred 
region. 

• If the signal confirmed, future dark matter direct search can 
also cross check it.

• Let us wait for the new data!



Simulation consistency



aMT2





SM Higgs invisible decay?

ttH production with H decay invisible

From our simulation, we find 100% branching ratio needed!


