Future Collider

In addition to energy incensement, what should we require for detector?
- Improvement of tracking system

- Precise measurement
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‘What is Higgsino?\

Higgsino is
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HiQQSinO SpeCtrum (with heavy gaugino)
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Meta-stable track
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Current Constraint (wino

So far, LHC investigates Wino case
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8 TeV selection
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~ Tracker for Run2
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~ Tracker for Run2
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~ Current Constraint (wino)
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~ Tracking shorter
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~ Tracking shorter
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~ Tracker for Run???

108cm
TRT
(Transition Radiation)
55 cm
: 51 cm
SCT ,-'
(Semiconductor) ; 30 cm
II
I
]
/ 12 cm
Pixel /
:::::::,t:::: S cm
IBL 3 cm

(Insertable B-Layer) /



o

et |em]

p

100 ¢

10

0.1

\\

rospects for Higgsino
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Higgsino Spectrum with tight gaugino)

ﬁ; ﬁg ~0 ~0 S~
( ﬁi} ) ) ( f]d_ ‘ X1 X2 X

~*

X 9 .
nz A7 nZQ( o -

~0 Am ~ W —001) Gev ( - mhn,l())

X2 Mgaugino I TeVv

~0

X1

Am J ??1’2 + /2
L ~0_+y - E p
T —} fi —_— ]_ . ]_ ; ATE r 1 '. :



/

“Higgsino with light gaugino

Light gauginos lead too short track. However
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Interplay with DM direct detection
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0.5 TeV Higgsino
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/ILTZSO for Heavy Higgsino

Heavy DM cannot be produced at collider, but affects SM processes
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/ﬁso for Heavy Higgsino
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/H_Tfor Heavy Higgsino

Figure 11-10.8
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ILC250 for Heavy Higgsino
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“Beam energy vs sys.
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- Summary

« Improvement of detector is crucially important

« Shorter tracking system can cover 1 TeV Higgsino with SLHC
« BG control, poor momentum resolution

« Better understanding of detector can uncover heavy DM
« Theory error of SM process



Wino Case
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Higgsino DM

1000
Mpy [GeV]

SI cross section o%; [cm?]

10—44

10—45

10—46

1047

10-%8

10—49

108

=0° —

L O2 e ]
180° B

LUX exclusion

Neutrino BG
AP " ‘\Hw s "0 o

103 104 10°
M| [GeV]




" Wino Spectrum
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