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Simple WIMP as part of the physics 
case

- A very big step beyond the LHC. 


- I think the case has been made


- The question: how can we do better at 100 TeV


What does it takes: theory and design

Conclusions

I Given thermal neutralino dark matter, 100 TeV is a crucial tool

I Should probe pure winos, stop co-annihilation

I Pure higgsinos come close, room for improvements?

I Tagging of soft leptons/jets useful for mixed states

 [TeV]
χ∼

m
0 1 2 3 4 5 6

wino  disappearing tracks

higgsino  

)  H~/B~mixed (

)  W~/B~mixed (

gluino coan.  

stop coan.  

squark coan.  

Collider Limits
100 TeV
14 TeV

Matthew Low (IAS) Neutralinos, 1 December 4, 2015 34

46 OVERVIEW OF THE PHYSICS CASES FOR CEPC-SPPC
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Figure 2.33 Left: The mass reach in the gluino coannihilation scenario in the monojet channel with L = 3000 fb�1

for the 14 TeV LHC (blue) and the SppC (red). The bands are generated by varying the background systematics
between 1 � 2% and the signal systematic uncertainty is set to 10%. The lower x-axis displays the gluino-bino
mass splitting �m for a given bino mass which is required to saturate the relic density [82, 83]. A tick is placed
every 10 GeV with the exception of the consecutive �m = 140 GeV ticks [17]. Right: The mass reach in the
stop coannihilation scenario in the monojet channel with L = 3000 fb�1 for the 14 TeV LHC (blue) and the SppC
(red). The bands are generated by varying the background systematics between 1 � 2% and the signal systematic
uncertainty is set to 10%. The lower x-axis displays the stop-bino mass splitting �m for a given bino mass which
is required to satisfy the relic density [83]. A tick is placed every 5 GeV with the exception of the consecutive
�m = 25 GeV ticks [17].

 [TeV]
χ∼

m
0 1 2 3 4 5 6

wino  disappearing tracks

higgsino  

)  H~/B~mixed (

)  W~/B~mixed (

gluino coan.  

stop coan.  

squark coan.  

Collider Limits
100 TeV
14 TeV

mass [TeV]
0 1 2 3 4 5 6 7

wino / higgsino  

higgsino / wino  

higgsino / bino  

wino / bino  

NLSP mass

LSP mass

Multi-Lepton Limits

Figure 2.34 Summary of collider reach for neutralino dark matter [17] and in electroweakino cascades [18].

2.5 Outlook1355

We have given a broad survey of some of the central physics motivations of the CEPC-SppC project. In1356

the rest of this report, a number of these subjects will be discussed at greater length. In section 2, we1357

will outline a preliminary design of the CEPC detectors, and discuss the CEPC capabilities for Higgs1358

coupling measurements in detail. In section 3, we discuss the projections for precision electroweak1359

measurements that can be performed running on the Z-pole at the CEPC. In section 4, we study the1360

capabilities of the CEPC for an entirely different kind of physics. Sitting on the Z will produce ⇠ 10

11

1361

B�hadrons, as well as charm quarks and ⌧ particles. This will allow myriad studies both of low-energy1362

hadronic physics, as well as rare ⌧ decays.1363



Simple WIMPs

- Any more juice from mono-x?


- What’s needed to close Higgsino case?

Conclusions

I Given thermal neutralino dark matter, 100 TeV is a crucial tool

I Should probe pure winos, stop co-annihilation

I Pure higgsinos come close, room for improvements?

I Tagging of soft leptons/jets useful for mixed states
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More handles?

- Can we use the soft stuff better? (Beyond the 
displaced vertex, etc.)


- Trigger threshold?

small mass splitting, very 
low energy particles, invisible

p

p

hard radiation



More generally

- Is there a agreeable target energy ?


- Is there a way to build a WIMP dedicated 
detector? 


- What kind of triggers? 



Beyond WIMP.

- dark photon


- simplified models


- Complementarity with ee?


- more?


