A
/[ GREAT
~loo eV

C1RCULFAL.
CoLLIDERS




ORVIOUS FUTURE

RT G MACHINES
BTG PHYSICS FDHS

 TFERLODD OF

EunpAMENTRL A




" %/“7["”?] L &2, j{‘#je_
jwt Z][wc %/ /if’j_ a/f';éwcgj\L]g;q
Doy Ay ey

5‘“”“7%/] C:jé\'zr/«#c R s O V4

v & S5 (
VL M aaaaaa


















s @f\%

* e Ve never Sseen 2 T

5 e_l KL ?[jd]/'owJ Jﬁj?noﬁ/
PZQ Z‘M’L i VAT

+
. MosT Look AT I Closiy—




Now SSTRLLESL

~
-

/K // ,—\/%\\ g")%ow
| \ ?ol‘/)‘“"kf 15

|
\ ‘o '." i’t ?
- 8
\



v

Now SelJof- Lk S

~

;w / H<% | H‘Jj‘aﬁ/
\ >






C(a% e Unhoan

J\
7.8 \A/Lw% 7%& (an Catfqt\(%ﬂes
"f{ these ma Lﬁ \D

© el



C(QWJCW‘T % %/ﬂvowu

- B ——
iV Cmn Wj °7f oul JeTrET ZMejfows be

Pobu\s_*_\lj ’FWL<J wi Th < hi s /e(e_/ o_[(’
| ercc‘sfow - eﬂejé“ angz r\j (543,\
t O X L\'j(/\f»f_ TN Cv\sf\aﬂ/erzgngj?‘ '




(/‘ID\/)QS;_‘;WS’:%/OMT ) /\/0 LDSe“

o | [Nﬂm

=

NesS

<., Rl T No LosE
g\‘v"\\)\f s:t_ F"g “]o‘(“%CS



C0> /\/eu Mm%f?’)es {m a%eﬁﬂr—

( I > K/\[’;é_ E W L( //D/%Sa %rxsr /ZI‘W\

(2) /\g/\m/ﬂcsswf 0{6&? o:jh ? FWSB
&) @ark M it (5)

() New sl o Flaecs cP|



/jjr / a C <,q/b 114 WQ\I’;/L

Precision of Higgs couplingmeasurement (Contrained Fit)

= LHC300/3000 b~

m CEPC 250 GeV at 5 ab™" wi/wo HL-LHC |

Relative Error




NI

Sl T T T T 0 O O A A A A O N A
o = = - = =

-0.15 -01 -00s 1 S 01 015

006

D4

ooz

.02

-0.04

Zc O’Z 1 ’fw//;cj;:;a

LI LI L N L L I
— CEPC baseline (purple, solid)

- ILC jred, dashed)

- Improved sim™f (preen, solid

- Improved |7 (green, dashed)

— Improved [z, sin?# (blue, domed)

- Improved [z, sn’f, rm (blue, solid) __

-

=
®



+ ) [pi]

aipp

00

./

10
1-:"_,.... ey L RS LR R T —".I'uf'ln-::!u:-:--e'-.-'_u
i MLOsNLL B 10 — Higgsina i Tew
FLhh, . 1o —_ e
L — Gluino (oo Tevy § Wino (14 Tev)
- Squark oo Ten ¥ 10 g —-- Higgsing (14 Tev)
=g "3 e ¢ g5 W
I — Gluino 14 T2y o1 = = e
Er Squark (14 Tev) -i 107 § = ;
i - 3 = o
o] - 1 é: 1
3 - 3 I &
b s -!1|:F' & 10
SE ———cp 1 1o
- 1 .5
3 o = )
il [ o
E £
e L " 10
3 5 :
e ER e S -}1 WrTes 1 4s 2z z8 3 35 2 45 &
mass [Tel] mass [Tel]
T T LI I B B PP
W Farmionic Top Partner
10 — 10 TeV W -
— — 14 T i E
g
. [
E o :
‘; N \ 10F E
10 -
o
g
0 AR 2
\ &“M,M__ 1 E
i \ S -
3 e lig
s b1 T
10
1 .|.II'I..| M PR [P DR e SV
2 4 [ B 10 12 14 8

rumiber of events 3 s



g

a[nb]

s [Tewl

107
10®
107
10°
10°
104
107
10
10

107"
102
100
10
10°%



X M+ CWJ’H[JMW m]b[is

: o N e
i) - ], Kl hgg )ug%%

() s Y,
(h D/AA)L , WW/AENH) /jféé: f

! N T 2
A ?m\“l - @MM’VM sele






it <« Shye PEIP

: 1Y LandoeGindbag o
V[m . m é A Jrq( > o NM@(UOSJ/

VO u( +«(w e

i L N
VO RN A by i




oLy Ly

N ﬂ 20T

/T)E”RF CCT _//WET e HIG“EWWT/

pD (e










— VBF
001 WS
2t 7S5
b

| MW M @ W10
g GeV]




EVCA Harieﬁ gcﬂqn‘a
. h

‘Nonperturbative Ag required to avoid
negative runaways (tree—level) ] W ec ACU q (-

ms [GeV]

CW} Joc See’L ‘

S\\‘Jv\a\ \






[P)i S’f}ng/arc/ %cé/ <
q77j N el - et e =

e “”‘”j“‘/ Floz>E 4
w_(L = Q/CQ? [‘7L/ED,4Z/ -=’

Mh oA f”‘ﬂ'””#r ma[ J‘QJ@()

H 0{ 5 mobcnmeﬂL /

{ et |

ma,iA nd.
Hreo oy




% Hm; e SIMPLEST PARTIAE

Loe Ve eser Seln
% mﬁ%ﬁﬁ s SMPIEST
‘ %u(c A:{‘c
PARAML TER o P f] 33
ay\o/ Ié)m %aj re[e«wz @Kw— /
- Qwej «{N \HEDZL(/E%AS\“‘J<

——&s ciﬂK\\ Q nee CJ( J\qur\f OIJ( e
be f\m St mySieies | o e /




OO - CJ onld | aradr
[ro0 1] bl oy

- 5@/( DL"’{
—+ Ay Hjj  THEORY
reve wa

;T W)H L'ﬂéo 5( H/



AT QMAM&L&\A Z o)
C\z‘:w,}?kc_k'a naerdan “,;”

/\\H\ih’mnp% - /\jfe i! €;£%we meifgmq

{O&M{n O +_LR_

?\”35\‘6 [ PocsiBLE, NEVER SEEN
BEFOQ5>

el
Brvoe ot Ly ol frear exmenples
{pv“Hﬂ fhfédjr?cja/{j) s mé// e exf{ﬂlﬂe#qé‘/



iﬁw 2
~ Ao
® 4 o o
> ] 14 4 V4 P
g & s .
Ghva ¥
’ 4 ’

§H No cxmcjer’(mjdi
]C z</V—z_







W \N_yzu~wzw

/” .

Comldbe Undedird / Ny

of EWSE [y
mane D‘) VVWA/I MDY'&J M,\Fr@d@;{‘al BVCQL(A_QNV)
/K\ CDwe_lm o :_G[VQA’E:‘\' :
lot weén U« ’TWM ”
SRECTACUAR oo OUREdid
- ™
AN

Moot koo whidy Lty REVOLUTonARY < frersomy
Ea?ocl’)o\\ C\nomjz cfv, Cl«i\(((Q’(lIDW i{ anc(oweﬁfo\? ?i\jgsc_s



"Z/

(. oLORED JV’T T”‘%ﬂf’“ ﬁ”‘ﬁw



ra

12—

o Tend SUSP

T
PP 00— O,
5 o discovery

— 100 TeV, 3000 b
— 33 TeV, 3000 i
— 14 TeV, 3000 fb’
— 14 TeW, 300 fo”

i

cgjlll

L
10

2 4 B B T2

my [TeV]
L e A ] 1
2E]_— 5 o discovery .
[ ——100TeV, 3000 " ]
[ —33TeV, 3000f0" ]
{5 = 14 TeV, 3000 fo! -
[ =14 TeV, 300 fi" ]
10F -
[ S _:
C TR AT ST BT S A

T

10 15

20
My [TEV]

—7—
Pp—00—>a, O,
95% CL exclusion
—— 100 TeV, 3000 o'
— 33 TeV, 3000 fio*
— 14 TeV, 3000 fio”
— 14 TeV, 300 fb"

—
(=]
| T 177 | L

-
(%]

o
3
=

P00, 0d7d
95% CL exclusion

— 100 TeV, 3000 fo"
— 33TeV, 3000 "
— 14 TeV, 3000 fo”
— 14 TeV, 300 1"

.

&
L

o
TT T[T 171

15 20
my [TeV]

10



DS
/>\>

CL, Discovery

CL, Exclusion

F 10
L /5= 100 TeV —Boosted Top 10000
BO00 B — Gompr | V5 =100 TeV —Boosted Top 1
- [Ldt = 3000 fo essed [Lot — 3000 fb  —Compressed
L £ = 20%: B
= B000— .S)'E-DKD_ 209 8 . | Eeysbhg= 20% 107
= & = A
= C “esen = = Eoyesig= 20%
S s & 0?
o 4000 E e
: » & 10
2000 1
100
4000 6000 8000 10000
m- (GeV) m; (GeV)
I
1 = al” | nCrs
N
— |7
= a — 9
- E - J— - E . —
@ E 5o discove Scalar D E 95 CL exclusion Scalar
= BE v — Fermion = BE — Fermion
e S e S
sE sE
aF aF
3E ' 3E
2F 2F
1 1E
E | 1 | 1 E | 1 1
% ] £ ) % ] 3 £ B
my [TeV] my [TeV]

Excluded o (fb)

81 006 oy dECow

L3 D Tic



+* '][. CoucSe Q;( We. j_.L:a

Gee NEW w\’jsfcg@ LH /
Ee'j' zTﬁ\/jfi(/w@ won™

ik JMC& o h emobj% (%Q +o /

e bl fhe m«%% Lol s |

[@j' G = j(mm/\_)l






2000,

1500

m- [GeV]

500

CEPC, unmixed: X, =0

T N O I AL I N B
| i .
i i S-T 2o(puple dashed)
— | Higgs coupling(purple solid) —
- | -
B e _
- 1 \'\ ]
1 \.‘afjn
L I ~ ]
L i ]
1
L 1 _
1
oy, I p—
h Sy, I LY -
N ~‘.,p.—=2ﬂ ] Y _
| L]
=, by : ll
= Sy bY H _
LN b
A-=10%
| 1 \.‘ :‘i " -
n \ Iy [ i
T 'I- L1 I I T R Y
500 1000 1500

m- [GeV]
£

2000

COUT ‘v
i
Can't
Ee \/\\' C(AM
n %meNc

mue K



I/F/s 202@) o V)e_bk/)

F afJVc((









60771 [%]

e WLT
g | alless D\LKe MW;

Twin Higgs 6077, Invisible top partner doz,

, 100 — s
] 5.0\\
IL.C250 1LC250

100

5.0+

2.0 - ] 20

1.0k L0}

ng=1

dozy [%]

05[
: TLEP/CEPC

0.5+ ]
TLEP/CEPC |

| ) 0.1

0.1+

51_3% 5100%32%; IA~HJ+ 33,-_,
I000 2000 3000 4000 5000 200 400 600 800 1000

f[GeV) my[GeV]




/L\ncj LODk EF\VB@/@/DD//;M

LUXrh

507;1

- — 100 TeV |
2 Step BG Limits

== 1 Step BG -

U 100 200 300 400 500 600 70O
n, (GeV)

o? jw gi %5/)5\/0{5@@ @ DZ)/ L/



Cc | hea A,

Q.
(i~

Folded SUSY at CEPC & HL-LHC

GOOFT T T -
H JEI “\, 2000 I R T T T [ T T 11
L L ‘\* u i 1 . — 7
i e ., S ok ]

soofL-" -, - ! Vs s
r S - i S-T2rCL. 4

E 1500 — I [ Currenit (dotted) —]
L ILC (dashed) 4
[y - i CEPC Baseline (solid) —
% = E CEPC Improved (dashed) -
Qo Foi H FCC-ee-Z(W) (solid) -
= 1000} —
B - ! i
| i i ]
o
[o [ : 1
7 r E = T
;. 500 [ |
s L i
J H
¥ -1 1 .
i ] P N R T I N A N A
1 1
e 500 1000 1500 2000

m; [GeV]

%g &l «;r/?hj«c @#f Hg,



W \N_yzu~wzw

/” .

/\_y YW’]H

Comldbe Undedird / Ny

of EWSR [¢
wmne D‘) e W‘Ofﬁj Mnfr@de;u BVCQL(A-O“’”
/K\ Covml-u N :‘G[NA,E:{
lo(, teén U« o
SRECTACUAR oo QO Lk
N

AN

Moot koo whidy Lty REVOLUTonARY < frersomy
Ea?ocl’)o\\ C\nomjz cfv, Cl«i\(((Q’(lIDW i{ anc(oweﬁfo\? ?i\jgsc_s







6 w ZM?S e ?(f//? 7%@

Dm/j Calcu QU< m/iac(e_(s e}[

Awk ~mneler B¢ Peve
LT W awed
Cou \cl_ {aé(\\j L{_ /\/—FO”/[:: (/)71,

(na < Sﬁu{ @ L/L/C ):E\/én mor e L\'lzz[}
MNow |, ‘?,F'[Lor LT C ij




OO = T e e e S o o T P

1000 2000 3000 4000 5000

my [GeV]

adt
LI I L LY N L N L L B L B B

==

OO = T e R G R D



( Sini g
MiooTev |2
P
o 14 Tev 3
Mongjet | 2
:
g
A
y
------- g
2

L
IIII|IIII|IIII|IIII

e

00 = T e ] + A ¢ G RN

OO0E = 7 pei o+ Qe+ G RPN

A



L gp GeV]

mygplGeV]

E lecTmenk (asrrcles
/‘\

2300 perrrr e B0
Wino-Hizgsino —iL Higgzme-Wime —iL
2000F £=3000f 00 meeee OSDLY  a000f L=3000f6  ==e=ee 05DL]
1967 3501 — 1967 35DL
1500 1% 1300 ]
pst
3 & 1000
E
500
QI:ID 1000 1500 2000 2300 3000 3500 4000 900 1000 1500 2000 2500 3000 3300 4000
mypspl GeV] myrspl GeV]
2500 R RS . 2300 T .
Hizgsino-Bina —iL Wino-Bino, Case § —iL
o00f £=3000/f 0 meee 0SDL]  ggopt £=3000/f6
1967 SSDLY _ 1.96r
1300 1% 1500
=
1 % 1000
E
500
]

Qﬂn 1000 1500 2000 2500 3000 3500 4000
niyspl GeV]

EICIU 1000 1500 2000 2500 3000 3500 4000
iy sp GeV]

C, %mﬂl‘%’/#qu

m E- £
€ l \ MioTev |
@5 N Pute |
; Monojet
4
3‘ ’
o k
i
) 00008000
m, [GeV]
| | | N T Y I | |
50100 140 140 120 90 60 30 10 O
Am[GeV]



ZD/MQLC@ e Winp ¢

ILAAAREARE RAMAARARE RAMARAL S MMM IS I
Collider Limits

I 100 Tev
W 14 Tev

Multi-Lepton Limits

wino / higgsino I NLSFP mass
[ LSP mass
higgsino / wino
higgsino / bino

wino / bino




(?\”GSC_‘(:WS#@] Q /\/0 LDSQ“

r
|

DH | Nl

Ness

See m%\gﬁt No LOSE
i\‘wF\PsT F”QS v lles












Loy T see v Tlﬁjsfcs)
1 w/// be A Lgy
pasTe /{43/% ”






VAL Tic?






e

C \ _ , !
/%C \S’C/@’]//]f/ C | SSUe ¢

4 ke e th il

J%ﬁf@/% ff
%Nz, U&Cci

 hnd ones
!
S /73

we_

N

0 ¢



r/—%;: STl & %’f o~ VISIon
o b i be
th AT

o emes e

The <cience o/emanezg - RE
U ORE NOT LESC AGSLESIVE
TN PURSVIN G- T






