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ATLAS Searches” - 85% CL Lower Limits (Status: BSM-LHC 2011)
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One of the most popular extensions of the SM Standard particles

L
[

> SUSY postulates “superpartners” to each SM
particles (same quantum numb? S, lg} spin differs
by %) and R-parity R =(—1) (P

> if R-parity is conserved, SUSY particles are pair
produced and the lightest one (LSP) is stable

> Why is SUSY popular? It answers many open
questions at once:

= allows unification of gauge couplings

= provides a solution to the hierarchy problem: the '
fermion/boson contribution to the Higgs mass exactly cancel (g

« if R-parity is conserved the LSP is stable and is a dark
matter candidate

> but the MSSM has 124 free parameters ...
See Yi Cais and Tao Lius talk for a more concrete

and specific model construction
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Squark-gluino-neutralino model, m(x,) = 0 GeV MSUGRA/CMSSM: tanfi = 10, A =0, y>0

5'2[“ 1 'fi I ' ATLAS 5 ATLAS ﬂ'hptmzﬂlimmhmd'

';' 1?50 ! : '_ — CLI W%“ic L J“'l""ﬂ [ EE LEP,E i: [rp— C-L‘ W.m‘d’ lirmyit

g : =eas CL, median expectad limit E‘EEUU "~ ] DOY.Y tan fi=3, u<0, 2.1 1" e Expeciod limit £10

E \ e Expacied limit 216 B COF 33 tan i=5, u<0, 2" % Referance point
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— i
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% : : :
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Outline

@ l.Introduction
@ 2.Dark matter relic density constraint

@ 3.Challenge in LHC search

@ 4.ILC search for light stop

® 5.Discussion and conclusion
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1. Introduction
Why a light stop quark? Naturalness

RGE of m?, drives the right-handed stop to be light
Us

The large trilinear term of stop mass matrix A; enlarges
the mass splitting of £; and s

Neutralino-stop coannihilation can explain the
dark matter relic density of our universe

A first order of electroweak phase transition for
baryogensis needs a light stop quark Carena,et.al

Such a light stop quark is expected to be
copiously produced due to its strong interaction nature

SKL 1P



1. Introduction

How a light stop can decay?

® E& *%*b}{% —%'b€‘+‘ﬁg

o t1 — blr
® 1, — txo
o t; — cx
b, — bR

R hadron
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1. Introduction
What's the bound for a light stop quark?

# Set limits according to different decay modes

0

* byt > blvy’. + 1, - bly , final e u*bbvv z 7,

CDF, 2.7fb-! , 0912.1308 DO, 5.4fb! , 1009.5950

5

Observed 95% CL Bnu -+, b,_1
COFRIN@IRY  m{y}=105.8 GeVict 3

BR(Z, =1, vI=1.0

R
NN 7.
ALY " A0 ' - .
NN X
W\

L=0.111b" L= 1.1 m!
DO Run | : N\ -~ D8

3 ‘== CDF

.-‘-._;‘i-‘il ' !1 LIL E irtll '1!']
B0 100 120 140 "lED 1BD 200 220 240
Scalar Top Quark Mass (GeV)

-
=
Q

Sneutrino Mass (GeV)
o
(=]

{ I L _‘E | s |

BRY(, [, vI=0.50
BRY(f ], vi}=0.25

BRA(, -, vi)=0.11

A ..l...l_l....l. .LJ_.LI..I....I_I._L_L...L_I | ..LL.I_I_I.
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1. Introduction
Whats the bound for a light stop quark?

o> 2,
An example of general search T"->f+X

final ;7Xx - W*'W bhXX

+ Semi-leptonically decay + hadronically decay
CDF, 4.8tb-1, 1103.2482 CDF, 5.7tb! , 1107.3574
vaﬂ. """""" /A= e T

axp bivbag=XX 4 8fty* |
—e= obs bivbgg=XX 4 8ty 1
— exp bagbqq=XX 5 7"

=== obs bagbgg+XX 5 ?fb‘:

1nn - / Fi ™

g[}{] 250 300 350 400
M- {GEV!’CE}
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1. Introduction
Whats the bound for a light stop quark?

* 7 - ey’ + R-hadron
FCNC decay, Suppressed by small The life-time of stop is long enough.
CKM, important for small mass Depend on R-hadron models

splitting between stop and neutralino

CDF, 2.6fb"!, public note CMS, 1.1fb!, public note
v, F i 3 y T
L - = Cbserved Limit (5% CL) % - s |
3'?; 120 [~ wee Expected Limit (x10) 10L T sine covmasy e
(D L E D atep INLOeWLL) —— geta W O mn“?:
5100: BN GMIEstew 1.0) ::mnﬂ- N
o I
= a 1E -
g s8of
B 4
= C 100 e
D 60 2 = 3
= . . N - -
40 | N CDF 205 pb! 107 4
H— LEP 6 =0" RN B 0o 995 pis' : :
o B i e R T R A N | - !
60 80 100 120 140 160 180 103 — —
1000

Stop Mass [GeV/c?] Mass (GeV/c?)
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1. Introduction
-

Why study non-universal SUSY?

’ - 112 - -.
e Non-universal soft breaking terms (mgy~,mg) are expected
to solve flavor problems of MSSM in low energy region

e A non-universal gaugino masses is well-motivated in

SUSY Gut models

SKL 1P



1. Introduction

Why study non-universal SUSY?

(I)S
Refus()Fe, Fow = 120

- N mpv
a =T (@Y F)

SU(5): (24 X 24)symm = 1 + 24 + 75 + 200

SO(10) : (45 X 45)symm = 1 + 54 + 210 + 770

Representation Ms : M : My at Mgy
75 of SU(5) 1:3:(-5)
200 of SU(5) 1:2:10
770 of SO(10): H — SU(4) x SU(2) x SU(2) 1:(2.5):(1.9)

Wednesday, December 21, 2011



1. Introduction

free paramotem in our model

2 1 /] :f; / 8 D £y
mg = mg, My, M, 1/2 = — N M7 /5, Ap, tan 3, sign(u)

1/2°

Suspect: for SUSY parameter scan, calculate sparticle mass spectrum

# MicrOMEGAs: DM relic density, DM-nucleon scattering cross section,
constraints from g-2 and flavor physics

4 Prospino: stop pair production cross section including NLO contributions
+ SDECAY: branching ratios of sparticle decay modes

# MadGraph: hard process backgrounds: Alpgen

+ PYTHIA: sparticle decays , showing and hadronization

+ PGS: simple detector simulation

Wednesday, December 21, 2011



1. Introduction

+ Parameter scan

100 GeV< M, ; <M, , :

300 GeV< M,< 2000 GeV b2 - o

-1< A, /m<1, ) % ;E'h

2< tan B <50, sign(p)=+1 A o
x|

+ Constraints from DM and high-energy experiments

Br(b->s y)=(3.55 +- 0.24) X 10*, (30 limits)

Br(B ->p* p)=(0 +- 1.4) X 108,

Br(B_->t v)/SM=1.28 +- 0.38,

Qh?<0.1288 , (only take 3o upper-limit)

-11.4X 100 < g -2 < 9.4X 10 (conservative limits)
mlﬁggs:avll-l GeV,

Wednesday, December 21, 2011
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LEP limits for chargino (>~104GeV) and charged sfermions (>~100GeV)

DS H® J L HY. A° I
100 GeV< M, , < M,, <800 GeV , >- oo < . > ..... <
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2. Dark Matter Bounds

# Co-annihilation effects from NLSP could reduce DM relic density

4+ Effective DM annihilation cross section contains all the contributions

from LSP LSP-> SM SM, NLSP LSP-> SM SM, NLSP NLSP->SM SM ,

if the mass splitting is small, e.g. ( my; sp-m, op)/m, op <2

Oeff = Zij:mﬂ'ij;klrirj
Meg y—’(l LA )mt zp(—Aim. .-../T'-

/ .!'t:u J Lol

i — My0) /Mo

tranching ratio

%+ The relative contribution of different
annihilation channels

'l‘ " - ]

_.UQ:QJ ’db\/_hl \/_/T)pu-‘“ou 4l | 200 &00 ' 800 '
< OV >= : my (GeV)
2T (X;9:m? Ky(m;/T))?

SKLTP
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2. Dark Matter Bounds

# Co-annihilation effects from NLSP could reduce DM relic density

4+ Effective DM annihilation cross section contains all the contributions

from LSP LSP-> SM SM, NLSP LSP-> SM SM, NLSP NLSP->SM SM ,

if the mass splitting is small, e.g. ( m,; p-m; op)/m, cp <20%

1 5 -
00 F e

fq

Pe = = (I-T—A!); t!])( A”I h/T" 07

”’L’u qui

Aé:(  — 1N n)/’ﬁ?-—n

%+ The relative contribution of different
annihilation channels

Teff = 233kl T ij ki TiT

06

tranching ratio
=]
n

_.,jq,qjlde-\/_hl ,"T)p,_,_..“(;f,)“ 200 400 &00 800 1000 1200 %400

< OV >= my (GeV)

2T (X;9:m? Ky(m;/T))?
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2. Dark Matter Bounds

4+ consider reduced DM-nucleon cross section, because there may exist
other DM candidates in the universe...

0300 = Txop(Qyoh?/Qh?)

# The DM may be produced via some non-thermal mechanism...
4 Constraints from XENON100, 48X100.9 kg days 1104.2549

1'9'05 SUIL AN DNt B R NN B N I B [ R BN R r&orrj]ronrr 1&‘0’5 L B ESA rr1rr.J]ilirrojJjreor
CH =
1e-07 £ 1 Sy 1e-07 T =g s -
U ae ogtep i BN BTl oy, - e-07 - z r
> oo Ty o ST 0 ~_ss
B 8 ygfi ™ gln G WY o e S ] XENON100 — - - o
5 &, = e = : - : L = - - . E;_—-q:; 5 Tf . =
_ 3 . - : - L& 'FI B L :‘_‘ - B - -I- " E. ] J:,—El‘!il ' . ",
R 1008 b~ g Y0uof Tqre ST | @ je08 " PR T g "Fo -
E - : g '. :‘l ‘ - “ 2 L] u ' 1 It-%%:xwh; :'Ia .Iln o - ’ :""I
bR 3T e A o g il e h et
. o :“f:'q: ratete v ] i 2 Il i 2y 9. et S8
bt S 0T v TR o A N R L& I T S
C 2 Y an : 'ﬁ"-? -i-q;'-"" f.it"f L - "--1.“-,““ -{:‘.li. 3 "ln-
' g*% Mia, . A I [ Poip 88 pe Ve . « 7
& . L RA - - . ateh *“' i "' .
- ’ ’ s 2 ‘: .a’ 1 i tl-ﬂ%“ f .:.' .‘4 1
19'10 ._,“_sz_L_i_._L_x__x_L_A_J_A_:i_,JLL_L_A__L_I_L__L_A_A__ 19_10 IO AN I BN ST A B LT BT U U A ST
100 150 200 250 300 350 100 150 200 250 300 350
mio{GeU] miu(GeV]
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+ Produced via QCD process.

<

+ Cross section depends on
stop mass

100 prer e

. st

f LHC 7TeV
10 - LHC 14TeV

cross section (pb)

Covan 9T T

W. Beenakker et. al. 97

q i
v g 1

w L »

q 8

Decay modes depend on
sparticle mass hierarchies
Two body decay

hoty! h by
Three body decay
h—)‘bW,‘t'lﬂ t = bvrt

FCNC decay
th—>cy

Four body decay
t = b’ )
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3. LHC Search Methods

The search using M

» M- is a generalization of transverse mass to a system with
two semi-invisibly decaying particles [Lester, Summers, 1999]:

. 1

Mta(m,) = min max ( m'Y), m'?

X x(1),  X(2)_ miss A
P TP =Pt

» Each m7 is the transverse mass of a sparticle decaying to a
visible system and LSP; for the correct value of m,, My, has
an endpoint at the parent sparticle mass.

» Assuming zero masses and no ISR or UTM, M+, assumes a
simple form: (M13)? = Zp‘-;fs(l)p;fs(z)(l + cosorr) =
apparent that back-to-back visible systems have low M5

» For an n-jet system, two “pseudo-jets’ are formed from
reconstructed event hemispheres.

Wednesday, December 21, 2011



3. LHC Search Methods

The search using Razor variables

The “Razor” variables R, Mg

were designed to discover and 7 +4)
characterize events with heavy

pair-produced particles [Rogan,

arXiv:1006.2727].

» Reconstructed ObjECtS are 10F T HJI*E(; '15_1 1
grouped into two hemispheres AN TET™ | —r>020
with 3-momenta p, g (M ma Lasismw O]

/ | | 3
denotes MET). > AN I:ﬁ:ﬂﬂﬁ
R 9 | | | R>045
» Mg peaks at Ma, whereas M7 o 10° NN T—R> 0
has a kinematic edge at M. e My R I
ME . 0 i Fl:: lb;““ i —
» R = 4~ provides strong ET w RULCE "1
. » R . . | b 1 1l ."'f,"! | .- 4 |
rejection of QCD multi-jet in | J} [ SR ”| I
. Vg1, IO e,
events: 100 150 200 250 300 350 400

Mg [GeV]
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3. LHC Search Methods

The search using ar

nspired by the variable a » For an n-jet system, form two

Randall, Tucker-Smith, 2008] “pseudo-jets” defined by .

et2 balance in pseudo-jet
» For a di-jet system, aT = Er Hr =, E

» QCD expectation = 0.5 1 Hy—

AHT.

: > ar =5
» Jet mis-measurements cause 2 Mr
ar < 0.5

le:l'I-th",ﬁn?Th\"
» Events with genuine MET can : . o

© 0 Standerd Mode!

have smaller M+, and hence : o
ap > 0.5

-

Bt LS gp

gackcrouno Jet

lopology (QCD) jet

SIGNAL topology
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3. LHC Search

4+ Signal: MET+jets, 7TeV and 1.14tb-! data , 1109.2352

+ Selections (conventions: p(j;)> pr(j,)>--- pr(j;) ) # Main background:
#  Jets: Inl.<3.0, p;(§)>50 GeV Wijets, Z(->vv)+jets, tt/ t
* Inly<3,  piljy) pr(2)>100 GeV
# H{>275 GeV
¢+ Reject events: leptons with p>10 GeV , photons with p>25 GeV

+ Selections : reduce fake MET from QCD background

- o..r>0.55 CMS jets+MET, H. >675GeV

I I"IllllT"f'I"lI'Il'I'l'llT'I' TTTTTTTT
c JELAD QLR LN AN LA L ALAY (A% B AN A0 B L AN 1
8 CMS, 1,14 "5 = 7 TeV g E
- ® Dats N .
E — Standard Model
L = (LW Z-nT)+jets

e 2o jots
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3. LHC Search

+ Signal: MET+jets, 7TeV and 1.04fb-! data , 1109.6572

% Selections

+ Reject events: electrons with Inl<2.47, p(1)>10 GeV, 'F

muons with Inl,<2.4, p(1)>10 GeV

% Signal region:

P i A

For gq.q g, g g, require atleast 2,34 jets

Signal Region | = 2-jet [ = 3-jet | = 4-jet | High mass
B > 130 | > 130 > 130 > 130
Leadingjet pr | > 130 | > 130 > 130 > 130
Second jet py >40 | > 40 > 40 > 80
Third jet py - > 40 > 40 > 80
Fourth jet pr - - > 40 > 80
Ad(jet, PI") i | > 0.4 | > 04 > 0.4 > 0.4
EXY™ [ myg >03 |>025] >0.25 > 0.2
Doy > 1000 (> 1000 > 500/1000| > 1100

+ 95% upper-limits: 22, 25, 429, 27 and 17 fb
for different regions respectively

Events

ATLAS jeta+MET 2-jot

01

001
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¢ ATLAS: llept0n+MET+jets, 1102.2357
959% CL : 2.2 (for electron) and 2.5(for muon)

0.00

1 1 L L | ¥
200 300 400 500 600 700 800
ry (GeV)

# ATLAS: 1bjet+MET+jets, 1103.4344 L
95% CL: 10.4 (for 0 lepton) and :
4.7 (for at least 1lpeton) 0.01
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# CMS: 2 OS leptons+MET+jets, # ATLAS: 2leptons+MET+jets,

1102.2357 1103.6214

95% CL : 4 95% CL : 2.45 (5S), 3.15 (ee), 7.35 (PIJ);
7.7(ep)
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4+ Lepton and jet multiplicities (BMP1)

Br(t — tx°) = 98.1%

25 | 37 | 47 | 37 [= 67
neg=0| 3% | 8% |15% |16% | 19%
ne=1| 3% | ™% | 7% | 4% | 2%
ny = 210.9%0.6%| — — -

+: Distribution

Distribution of m__ with signal and background stacked

i
!

i
=
-

No. of Everits/30 GeV
1
¥
¥

3
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Benchmark points| BMP1|BMP2|BMP3|BMP4
mg, 390 | 243 | 264 | 338
ms, 207 | 471 | 199 | 179
m, 4 383 424 | 356 | 337
o 206 | 223 | 190 | 176

oat 7TeV (ph) | 0.23 | 3.74 | 2.33 | 0.55

oat 141 TeV (ph)| 254 | 2842 | 1891 | 546

No. of Eve 1ts/10 GaV

The distribution of m' with signal and background stacked
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% Lepton and jet multiplicities (BMP2)
S
Br(t —

s

_r‘\i' ) = QS:T'}T |

— — T — == di=s e —_——

21 | 33 47 |53

ng = 0120%19.5%|3.0%1%| —

4+ Distribution

No. of Events/40 GeV

10"

mmdm_ﬁm;wmdwmw

signal

4+ Discovery potential

background ‘ S/vVS+ B

Lum. (7 TeV)

BMP1

0.04

1.0 [49] (1,02

625 fbh!

BMP2

T T rrrom
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24.5 [48] 0.002

6250 (b}

Lol

100 200 300 400 500 600

700 800 900 1000

GeV

Wednesday, D

ecember 21, 2011



326 klystrons
33MW, 139 s ] [ ]

drive beam accelerator
2,38 GeV, 1.0 GHz

- >

1 km

delay loop | =

T ®
sl o o o

45Tt AN
TAr=120m © Main finac, 12 GHz 100 MV/m, 21.02 km

2.75 Iu'nF 2,75 km

326 Kklystrons

circumferences '
delay loop 73.0 m I 1 3MWIows
CR1 1460 m drive beam accelerator
CR24383 m 2.38 GeV, 1.0 GHz
2 -
1 km
d delay loop

decelerator, 24 sectors of B76 m

;m’:mym’;w R

-

48.3 km
CR combiner ring
TA turnaround
DR damping ring
PDR predamping ring
BC bunch compressar
BDS beam delivery system
IP  interaction point
& dump

e~ injector,
2.86 GeV e
PDR
398 m

-

booster linac, 6.14 GeV

e* injector,
2.86 GeV

CLIC layout
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ILC detectors

« |LD: International Large Detector

« “Large” - tracker radius 1.8m, silicon
and TPC

« High granularity calorimetry for
particle flow analysis
« Both in large solenoid with 3.5 T field

« SiD: Silicon Detector
» Tracker radius 1.2m, all silicon
« High granularity calorimetry ior
particle flow analysis

« Both in large solenoid with 5 T field
— pushing magnet technology

Two concept designs

SKLTP
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‘ Power lines page =

oy

Rack space | ) | Platforms
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Areas requiring significantly improved precision compared to LHC
detectors to achieve the physics goals of ILC/CLIC:

Jet energy resolution to o(E)/Ei; ~ 3% [LHC: ~10% at 100 GeV]
» distinguish hadronic decays of W, Z, H, top, ¥
 high granularity calorimeters and particle flow algorithms

Momentum resolution o(1/p;) =5 x 10° (GeV')
[LHC: o(1/py) = ~2x 10* (GeV)]
» Higgs recoil mass (HZ events) and SUSY decay end-points

Impact parameter resolution o = 5&10/(p sin*20) um
[LHC: 0 = 20®100/(p sin®z 6) um]

 |dentify Z and H heavy quark (b, c) decays
Implications for tracker:

« Minimise material in trackers to reduce multiple scattering

Sensor precision must be matched by stable structures and precise
alignment

ILC project, EPS, Pippa Wells’ talk

SKLTP
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4. I1LC

# ete” — 117 , low background
possible to scan CM energy for stop pair production

&

¢ may reconstruct missing energy, rather than transverse missing

Cnergy

¢ Small eletro-weak production cross section,
low CM energy: 500/1000/3000 GeV

)

4+ May be helpful to discover SUSY “hidden” at the LHC, e.g. |L3;-EF —

) = 98.77]

F

] l'.

2,

U
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'"Ww

—

‘
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-
-
_;I'I.‘
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No. of Events/25 GeV
No. of Events/2.5
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4

4. ILC Search

¢ ILC, 0.5TeV and 10fb-! of data

Cut 1, ME>300 GeV and lepton veto

# Cut2, ME>425 GeV, rate>10, and m , <60 GeV

+ 37fb" of dala required for 56 significance
signal| ¢ |WW |\veW | ZZ |leeZ | S/ B|S/VS + B
No. of Events after preselection| 11.1 2|1336.7| 8.9 |[44.8] — (0.03 0.54
No. of Events after a few cuts | 11.1 | — | 186 | 1.0 |O.7 ]| — | 0.5 1.9
No. of Events after NN 96 | -] 09 | 07T |O04]| — | 4.8 2.6

£

g

E

8
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5. Discussions and

Conclucions

# Light stop is naturally in the SUSY, but may be difficult to be
detected

+ For the “Flavor-Split” scenario, SUSY may be “hidden” at the LHC
for 7TeV and low luminosity

# Special search strategies are needed
# Study such scenario at the ILC

# Consider other strategies at the LHC, e.g MET+ mono jet/gamma ?

1112.4461, B.He, T.Li, Q. Shah

SKLTP
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ATLAS SUSY Searches® - 95% CL Lower Limits (Status: BSM-LHC 2011)

2010: 2-4j search @35 pb—1

T T 11T T T TTIrrT | T |
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non-Z OS Z 0S :
il A difontort SS dileptons 3+ leptons

lepton py: €1/£2 20/10 20/20 e B s |

lepton Inl: p/e 2.4/2.5 2.4/2.5 2.4/2.4 2.1/2.1

Isolation: Irel 0.15 0.15 0.15 0.15

jet: pr/In| 30/3 30/3 40/2.5 40/2.5

Njets/AR(jetl) 2+/0.4 2+/0.4 --/0.4 —-/0.4

HT 100 |300] 600 >50 or <50

MET 50 |275|200| 100 | 200 >200 or <200

Z veto FO'I" 12(Mff<76 & - 1 <101 - Mepl12 &
OSSF Mee> 106 BlaviedO in or outside Z

CMS multilepton channels

SKLTP
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_Ns=7TeV,|Ldt=098fb'

CMS Preliminary
I-I“ "_ L] ]' L] L) L] ]'
, -mnwm
— 21ONLO chaarved lime

' tanp=10, A =0, p>0

?I’ l'.I.[]..J i

icDFHi-Muazu*
Dl:a §,q, arf=d pd, 21 0"
-LEF'Ef
[ ez 7

OS Dileptons.,

600

CMS Preilmmary

800 1000
m, (GeV/c?)

F 7 TeV. L!“ 21’

MELELsLhuh
— NLO observed
==== NILD expecied median
— NLO expectied +jo

-
" s

‘.
o
e

....

''''''''

0 100

200

I — i
tang=10,A =0,u>0 -

e
e
N

-BDFH-HM:
Y 00 #.¢ mm=3.ud

-LEPzi: -

'''''

CMS PrellmmaryL -09311}‘\!5 ?Tev
—,,—% r—r— SLE , :

44445 NLO Obssrved Limt (2010. L =35 pb) DLEPE T

-

V1250 )50y

tanp =10, A_ =0, sign(u) > 0

Fil13s0)cev—

LLE L T

SS DIIGP‘I‘OHSM

CMS Preliminary Is=7TeV. L, = 21’

= i
 85%CL ClsLimits B COF +.7 wten o
- I——HLﬂmm - g o -
40ﬂ— s=s2s NLO expecied madian s DO 3.5'1-6:1@_
. —— NLO expocted £ la N L2 3 1
_ s NLO observed 2010 , L] LEP2 T ]
8 LA y

50 100 250 300

m, (GeV/c®)

Wednesday, December 21, 2011

SKLTP



irks, varying m(i° )

L L | LU L L L L LA L 1 ] rT 11
P n,HJI-UGIDL | |
g—-qq¥
e e
g-=qq%

> | .10 m". squark Ml FH
9—-ai | T

Tibbbb: | MT2 1.1 ", glulno
i, EHE—W
Tiinu. | didepronic same sign, 0.98 b, glulno _
g-aqqy i
- .. Tiln, | diHeptonic oppasite sign, 0.88 it”, gluino
g-»qq.d-~qqx

52z, JZB, 0.191 1, gluino I
nlllllillllllll

0 800 900 1000
scales (GeV/c?)

Qcp

52z, | Z+E,,0.88 ', ghuino

II!II[III!II]IlIII!"

. ey e e e m e e g ——— —— - light blue),

Gheorghe Lungus talk at Berkeley SUSY Worksho
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e The weak scale is determined by:

2

M oos _
oo @+ ... + G

3y M
8?:2 (*rn,,;?3 1 mUa + | A4 ) (—)

o o~ —
mg

The physical Higgs mass is

. . smp[ @3 X2 X2 : |
ms ~ mgz cos® 213 + — ‘”; [log —% +- F 1 — 52 X; = A —pcot 3
=== K : t A

e LEP bound mnu > 114 GeV requires heavy stops

e tuning of ~ few %

Wednesday, December 21, 2011



Signal Region

> 4-jet

High mass

miss
ET

Leading jet pr

> 130
> 130

> 130
> 130

Second jet pr
Third jet pr
Fourth jet pr

> 40
> 40
> 40

> 80

> 80
> 80

E%liss [ Mg

Meff

A(}b(iet, ﬁ ]I‘mss)mjn |

> 0.4
> (0.25
> 500/1000

> 0.4
> Z
> 1100
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MSUGRA/CMSSM: tanf = 10,A =0,p>0 L™ =1.341fp"

S‘ T 1 R ] L '|' ¥ 7T 71 T T T 7T I T 17170 E I e i =

© 550 L ATLAS obs CL,95% CL limit -

) N L e exp CL 95% C.L limit -

el Multijets plus E™* Combined ’ =

E!SUO T s exp imit £1o -

S - "  ssesss 2011>2.3 4 jets plus ET™ -

AEDE: 3 CL, 95% C.L. limit xi

_ > =

0 ~a e It FD 9% -

1 ED 9T -

Signal region | 7j55 | 8j55 | 680 | 780 P : DO Y. 4 tanB=3. u<0. 2.1 b ]
Jet py > 55 GeV > 80 GeV - \ B cOF g1 1anB=5, p<0, 2"
Jet bt <ZH BN I Theoretically excluded | —
AR, > (.6 for any pair of jets it N ~ =
Number of jets >7 ] > 8 ] >6 ] >7 s
EY™ | VHy > 3.5 Gev'/? E

-
L —

e by s b e s v e by sy el e el v

500 1000 1500 2000 2500 3000 3500
m, [GeV]

1110.2299,ATLAS bounds from multijets
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In the MSSM

+ At the one loop

¥

3 m; Mm;

. - { ' 5

m,;‘: < 'm,gz cos” 2/3 4 'uffvg sin’ 3 log L
I m?

¥ The MSSM is SM like in most part ot
the parameter space

:> LEP bound: my > 114.4 GeV

: Necessity of rather heavy stop_;

Fine tuning!
( since the stops contribute)
at one loop also tom,
\_ ~Susy little hierarchy problem”j
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