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Search for electroweak production of charginos,

neutralinos, and sleptons using leptonic final states in pp
collisions at /s = 8 TeV

The CMS Collaboration

Abstract

Final states with exactly three leptons, four leptons, two same-sign leptons, two
opposite-sign-same-flavor leptons plus two jets, and two opposite-sign leptons in-
consistent with Z boson decay, are studied using a data sample consisting of an inte-
grated luminosity of 19.5fb U of proton-proton collision data collected in 2012 with
the CMS detector at s = 8 TeV. The observed event rates are in agreement with
expectations from the standard model. The results are used to set limits on the direct
production of charginos, neutralinos, and sleptons.
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Introduction ﬂ(“.

® No SUSY found so far o

Gm[[pb]: pp — SUSY

VS =8 TeV
[ Most searches concentrate on I

colored particles

- Strong limits on Squarks 0"
and Gluinos

. . 0 —

@ Chargino/Neutralino B E

production has small cross i :
Section lO _3 | ‘ T Y | L1 | | | ‘ T ‘ | | ‘ |

200 400 600 800 1000 1200 1400 1600
m [GeV]

average

® Direct Chargino Neutralino production needs luminosity
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Signature A\ ¢

Decay via W/Z Boson 0 j/

@ Decay is motivated by many b2 Xz ————— %1
SUSY scenarios

B Exact branching ratio (Br) P i '1\‘\' u
depends on many different W
parameters

- Use simplified model approach,
set Br to 100%
B Leptonic decay of Bosons lead to
final states with 3 leptons

B Lightest Supersymmetric Particle
(LSP) is stable and stays
undetected - events with large
missing transverse Energy (MET)
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Objects

B Trigger:

SKIT

Karlsruhe Institute of Technology
I I
om im
Key:

Muen
Electron
) ) Charged Hadron (e.
Dilepton Trigger (€ ~ 90%)

g, Pion)
— — — - Neutral Hadron (e.g. Neutron|

= ====Photon
[ ]

First lepton p_> 20 GeV

Second lepton p_>10 GeV

B Lepton ID's

Standard CMS Electrons (€ ~ 90%) and
Muons (€ > 90%)

. p.>10GeV B Jets and MET:
.
 |eta|<2.4

(rel) Particle Flow isolation < 0.15

Particle Flow Jets:
Hadronic Taus T (€ ~ 50%) [arXiv:1109.6034]

- P.>30GeV

« Use CSV b-tag
. P_>20GeV [arXiv:1211.4462]
 |eta] <2.3

Particle Flow MET
01.10.2013
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3| Search Overview AT

@ Backgrounds
- WZ: dominant, contains 3 prompt leptons + MET

HDY

mtthar
Rare

Wz

- Non-prompt (fakes+ leptons escaping Jets)
e tthar: MET
DY (Z-Boson)+Jets: no MET

- Rare (very low cross section) taken from MC:
VVVItVIHIVHIZZ

B Select 3 leptons (electrons and muons)
CMS Preliminary Vs =8 TeV, L =19.5 fb"

- Find lepton pair which matches bestto a Z > T T T
LQ’J) 2000 . C}'linnels.
* Invariant mass (mll) closest to 91 GeV S izg ' e
=~ c IR TRTS
- Remaining lepton used for M_calculation g 140- o
= 120 o Zy*
1 ° 100F -KIVZ ]
—_ *n * *[1 _ — Il Non-prompt 4
e M=(2*p*MET*[1-cos(A¢[p,MET])]) o Non-promp
. . B ___ Total bkg
- Veto on events with b-tagged jets 60 = uncerainty 2
40 ] -
- Veto on events with hadroinic T 20 . =

.
% 50 100 150 200" **250
75 GeV<M,., <105 GeV M; [GeV]
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3 Lepton Search Region A{]]

Karlsruhe Institute of Technology

® Use 3D binning to optimize separation
between signal and background: MET, M.

and dilepton mass (mil)
—  Three mll channels:

e LowZmll<75
< OnzZ: 75 <mll < 105
e HighZ: 105 < mll
-~ Three M. channels:

3-leptons withian OSSF pair

« [0,120],[120,160],[160,]
- Four MET channels:
- [50,100],[100,150],[150,200],[200,00]

« MET<50 GeV used for background
methods

Vil

&l

>
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WZ Backgrounds

58TeV

N
A
o

CMS Simulation

WZ:

M, [GeV]
N
8
| T T T

by MT

150

100

501

suppresseoE

0?‘|\\||\\

0 20 40 60 80 100120140160180

200

M(I'T) [GeV]

w WzZ:

- SM WZ cross section

measurement shows an
~20% excess compared
to the theory prediction

- We using MC - take

01.10.2013

theory cross section,
apply uncert of ~20%

(dominating uncertainty)

AT

Karlsruhe Institute of Technology

| Wz
- Use MC and validate it in control region
- Measure the Detector response for MET
(in Z events) and correct the MC

July 2013 CMS
ﬁ._ S : W : @ 7 TeV CMS measurement E
s 1 e i # 8 TeV CMS measurement ]
= 10 % ! i Z : —— 7 TeV Theory prediction %
© - 21 _D__.—, —— 8 TeV Theory prediction N
c 10'e =1 L. oMS 95%CL limit =
o = 22 = ! : ) =
g Fo= Ta ]
s 10 == Wy | E
 FE = oo i
§ 10 ;_ -2415 T}, , E—C—Eww+wz; ww , _;
O ' | ' ! =
c 7 | .
2 ! =

Wy
3ib!
i _a/ ]
s sop HOL 49
: e 3s5f’ 196" ! !
EWK-11-008 EPIC C13 2283 (2013) (WV) SMP-012-000
SP-12-006 (WZ), 12-005 (WW7T), 13-005(228)

JHEF 1301 063 (2013) (ZZ7). FLB 721 190 (2013) (WWE)

https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsSMP
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Non-prompt

250§ CMS S|mulat|on F—ST&V S

— 250 GM$ Simulation -
E ~tthar:.
5200* - .Suppressed :
_____ by b-jet veto
150 mm
. ::::::': . -
100 . - eEEEe—-—— - - .
niIEREEEZIIiRCIINC
500 -.:EmmeTil -
Oiuuluu'l'\:u'!l;u'-rl'l' T I: Tl 'H L1
0 20 40 60 80 100120140160180200
M(I'T) [GeV]
< 250 M3 Simulgtion . Vs=8Tev .
> [
O i
= 200 Su_ppI'ESSEd .
i by MET ]
150 ' .
1003— i -
L .
....... =l -
50— 1 ... am: ~
N -
-
olotltiiiriils, (3L | EENEEN |

0 20 40 60 80 100120140160180200
M(I'T) [GeV]

Backgrounds AT

Karlsruhe Institute of Technology

| . Non prompt:

We have 3 independent prediction methods, for
example: select events with 2 leptons+ isolated track

- Measure the fake rate as function of isolation and
impact parameter in pure QCD

- Apply the fake rate to the 2l+isolated track selection:

CM.S ISimu!aFiqnl o ‘\JIE = $ 'Il“e‘V
- Plot shows the > cook | I ot from bjets.
measured fake @) - I obs. from uds-jets 1
rates applied on S I —o— total expected |
ttbar MC — 400F —=— exp-obs/exp |
= I —— fit with a const.
- Prediction S |
works welland (3 20
gives same
results as two . 0
other different < '& 0.5 R
methods 50 o= e
R U P B DU B

0 50 100 150 200
ET™ [GeV]
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Result AT

Karlsruhe Institute of Technology

CMS Preliminary  Vs=8TeV,L =19.5fb"

;-250_"w"w'ww';w‘wg‘w"'|"'e;rc‘¢‘e ]
B I Y H L ] . . .
8 [ .m0 g Cetefy Fill into the MET bins
2000 s e spEwe
SRRSO o o IR s
150 ) fv N -
R ! S, " i CMS Preliminary Vvs=8TeV,L = 19.5 fb!
I aAaaewe gooe -7 | A S A in
100[ Lad%a7 | A . M,,<75GeV  75GeV<M,,<105GeV  M,,>105GeV
SRR LR { &g g
50~ Y N .?.- o, " ] ] g z 15: z 1z, C+h$nnels:
[ 4. ] A5 ost 5 i3 efe’e
B m A B A l‘ o -1 3 c s 3 3 z 2 -
O_III‘I:\“I.IﬂM“?Y v‘\\illlll‘llll\\l\\l_ E[_‘ | eie+H
0 20 40 60 80 100 120 140 160 180 200 : "y ! uipte
M I [GeV] S0 100 150 200 200, LT |5'n_|;“2[1t1_‘ . T TR
- ES [GeV) [GeV] EF [GeV)
B Most events are fromWzZ Sz 7 1 130 | o Hises
. . e :'? _g _g & ; 288
-8 14 14 4 4 ] -
® No significant excess can % 2 2 =t
- - I E
be observed % | i [ -
] i B ] ] B
. . = | I
. EaCh Of th'S MET b|n are & 100 Iiﬂ';:"‘:tl]g;\’l 190,300 8 100 10,20 o D.l:al‘elit'l
. . ! ' otal bkg
T 3 T T T EE 6 T T T i .
used for limit settings . ENT) uncertainty
- Important are the onZ S {2 w
b 1 E a0
channels 7 12,
E 10 ‘ E
9[] o 150 -_Zi][_J- gﬂ o0 150 200 gﬂ oo 150 200
ET™ |GeV| ET™ |GeV] ET™ [GeV]
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Result

AT

Karlsruhe Institute of Technology

CMS Preliminary Vs = BTeV L = 195fb1
;250_"'\"‘\"'|"§|"'\g T e _— _
S [ ..a L - ety Fill into the MET bins
200 (O ‘a apiufe
= . M U T TR
it o M R o f e ] -
e ——_ A .l. ............... E i R DT o CMS Prellmlnary 'J_ STeV LL[] 19-5 fb_l
100 ‘“;:u g ‘3" ] M, <75 GeV M,.>105 GeV
IA:':I"I : '. " ‘l L E E’;i I I < E |
S0 g+ . . 1 g l‘; 1o} l § 7z Channels:
N S kM etete
F LT e Yoo 1Y ] s ° 0 ° efeu
00 20 40 60 80 100 120 140 160 180 200 ) uiufe
M, [GeV] 0,20 Syt
@ Most events are
m ignificant eX 75 Gev < M, < 10> Gev | ® Yeah we have an small
be observe total kg observed overshoot on data
W Each of this ME] | 75414 13 B Okay its On|y about 2 Sigma
imi 10410 8 o _
used for limit seq | 40+10 | ® If it is SUSY we should see it
- Important foff | L5053 3 . i
search are tf | 11404 y in other Analysis

channels

01.10.2013
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Z + 2 Jets

B Select!

leptons OSSEM+ at least

® Major Background ttbar, DY +jets, WZ+ZZ:
- ttbar ->use flavor symmetry (e mu sample)

- DY+jets use gamma-+jets for the MET shape
-  WZ+ZZ validated MC

Data driven background predictions 2

# Search region:

=
- Veto on events without Z-Candidate (75 GeV < 3 10t
invM(ll) < 105 GeV) (suppress ttbar) 2
~ 10°
- Veto on events with b-jets (suppress ttbar) 2 o
- Invariant JetJet Mass has to be in W range (70 ® 10
GeV < invM(jj) < 111 GeV)
1
- Result binned in MET [0-30-60-80-100-120-150- o
200-inf] where low MET bins are control regions
10°%

SKIT

Karlsruhe Institute of Technology

\\\\\\\

No excess here !

CMS Preliminary L e daa h
is=8TeV, Lim =19.51b - Zujots %
[[_| Flavor Symmetric _|
[ wzszz 3
[ Rare sm

ee/uu events

100 150 200 250
EMSS [GeV]

01.10.2013
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SMS Interpretations into TChiwWZ

B Used Channels:
- 108 channels 3 lepton

- 8 channels 2 lepton+2 jet

One simplified model (SMS):
TChiwZz
20

w/jj

B Results for Z(8)V(jj) search, 3¢ search, and combination
| Z(B)W(jj) has better sensitivity at high mass,

(GeV)

M_o

200

150

100

50

B 3¢ has better sensitivity at low mass

B Small discrepancy driven by the 3¢ fluctuation

01.10.2013

CMS Preliminary

AT

Karlsruhe Institute of Technology

L =19.5fb7, {s=8TeV

int

L
95% C.L. CLs NLO Exclusions |

u T
- PPX X, == Observed 212 ® 3/ +15, |
- 0 0 === Expected 2/2j® 3/ t1c .
— | -— - SXparnrimer
— X, y4 X, ==w Expected 212/ ® 3/ 26,
—_— o ==:= Observed 3/ only i
- X W X, == QObserved 22 only -
N L= =
| N - \\:
- sl gmEmEm e NN ‘,* ]
- Pt = . .
— ,1/ J‘J p—
| ﬂ,& ,‘I‘ 3 - - “ ]
o il = = 1
I~ @'{"\a\‘o',’— ) = [ ] N
— L ‘. ' —
L 2 g
— ‘ —
:“"? E ‘-,‘ : : :
r | | i | 1 1 | | | 1 1 | |“I 1 E | 1 | | L 1
00 150 200 250 300 400
mﬁ::mi (GeV)

} complementarity

Stefan Wayand GK-Workshop 2013 Bad Liebenzell
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Projection to HL-LHC (2023-2030) \\(IT

@ Have to struggle with multiple interaction per bunch
crossing, so called Pile Up (PU)
[ ] PrOJectlon of the 3l analysis to 3000 fb™

Use Delphes for detector simulation: “easy” to
simulate <PU> = 140

- Simulate one possible Phase Il upgraded CMS One real event with 78
Detector reconstructed vertices!

- Extended search regions in M_and MET

CMS Preliminary Vs=14 TeV L, =3000 fb" Phase II(3) (PU)=140 CMS Preliminary ys=14 TeV L, =3000 fb”’ Phase II(3) (PU)=140

> 107 ] wz+zz > 107 [ wzszz
o I .z o I .z
3 10 ] Rare SM + Higgs 3 10 ] Hare SM + Higgs
~ . =100 GeV m _0 GeV =~ L2 =100 GeV m. _0 GeV
2 10° i £10°
€ _.___ .=700 GeV m.. =200 GeV c . -—700 GeV m.o =200 GeV
o o
m.. e -—1 500 GeV =100 GeV g -—'| 500 GeV rn =100 GeV
@ 10° oV m=100 Ge @ 10t

10°
102
10
’
10"

1
107 —
I 1 1 | 11 1 PR I B I I I P - | |—| D = L [ 1 ——

1 0.2 1 O 2 | | L I NI Y s M I B |
0 200 400 600 800 1000 1200 1400 1600 0 200 400 600 800 1000 1200 1400 1600
Er (GeV) My (GeV)
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50 Discovery reach with HL-LHC IT

arlsruhe Institute of Technology
CMS Simulation Vs = 14 TeV
700

g 6005_ fweessosoey | W Probe Chargino masses up to 800 GeV
o rese o pu-o e’ W Going from 300 fb* to 3000 fb* gives
e Phase 1| Confd, <PU>=140, L=3000 about 300 GeV in Chargino mass
400~ X, ZX, .
Cgowy B <PU> = 140 cost about 100 GeV in
0 mass reach
200—
100:— """"""""" “,
: " CMS Simulation Vs = 14 TeV
A o < 700
!I)DO 200 300 400 500 600 700 800 900 1000 %3 Expected 5c¢ Discovery
m..=mo (GeV) S 00 B - Z7)-50%
1 2 9 esssem Phase |, <PU>=0, L=300fb"
"0 ppox, Pnase 1 Cont, U110, 5000
L : : 400~ X, ZX '
@ More realistic 50% Branching Ratio W

B Here <PU> = 140 cost over 200 >0
GeV In mass reach
- Non-prompts play a important
role — Analysis not optimized _ N
for this region 900 200 300 400 500 600 700 800 900 1000
mitzmzo (GeV)

1 2
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ST

-
Co n c I u S I O n Karlsruhe Institute of Technology

B CMS is an excellent detector for searching in channels with leptons
® No significant deviation from Background prediction can be observed
B Probe Chargino masses up to 300 GeV

B Results published in
- CMS-PAS-SUS-13-006

W Paper by the end of this year

W Projection to 3000 fb'increase discovery reach up to 800 GeV

— Result will be shown today on EFCA-Workshop 1-3 Oct. 2013
- CMS PAS-FTR-13-014

Thank You

01.10.2013 Stefan Wayand GK-Workshop 2013 Bad Liebenzell

16



01.10.2013

Backup
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Karlsruhe Institute of Technology
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SMS interpretations IT

Karlsruhe Institute of Technology

Most Significant Channels

< 300f
g i - 2L2J MET 200-inf

= 250} ; . - y

g i - ch27:0SSF inZ MT:160-inf MET:100-150
é 200 - ch28:0S5F inZ MT160-inf MET-=200-inf

- 212J MET 150-200

|:| ch28:0SSF inZ MT:160-inf MET:150-200
: ch16:0SSF inZ MT:0-120 MET:50-100
|:| ch21:0SSF inZ MT:120-160 MET:50-100

|:| ch22:0SSF inZ MT:120-160 MET:100-150

- 2L2J MET 120-150

100 150 200 Eﬁ,?mf%]muaf et:]J B 220 MET 100-120
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Fake prediction T

Karlsruhe Institute of Technology

Red is mostly from ttbar
Blue most contribution from Dy+Jets

> 300(—:MS' Si'm}ll?ti?n' T V_ 8 TeV CMS Simulation ,[— = 8 TeV
[T T T T | T T T T | T

3 | o L 600 B o trom bjets

_ ' I bs. from uds-jets 1
- i —@- total expected 2 L Il obs. from uds-jets ]
— 200 e exp-obs/exp < I —e— total expected ]
: _ — fitwith aconst. | > 400~ I e.xp-(.)bs/exp —
= Z I —— fit with a const.

g -

)
> 100 O i
s Q200 .

2] 0 | | s 0
g 05 ORI ] U |
5&) O+4——Fi_"_+_"_=+$—+—+ 1 gm 0 N _ _._T .
0 50 100 150 0 50 100 150 200
MT [GeV] E’rlillss [G@V]
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3 leptons Results

CMS Preliminary Vs=8TeV.L =19.5fb"

M,,<75GeV 75 GeV<M,,<105GeV  M,.,>105 GeV
>

53!

0!

o 7

Sz

e

2

o0

>

Gz

2 9 1

=i

Vo3

Lz

SE 9

s

0 B

o E 5

& % to0 150200 40 100 150 200 100150 200

- EF™ [GeV] E7™ [GeV] EF™ [GeV]

M,;<120 GeV
events / 50 GeV

Channels:
etefe
etetiL
pHe
TR

Wz

I Non-prompt

[ Rare SM
Total bkg

== uncertainty

AT

Karlsruhe Institute of Technology

My (GeV)

Emiss (GeV)

Mg < 75 GeV

TH GeV < My < 105 GeV

total bkg

observed observed

=160

oy 100

oo — 150
150 - 200
2000 — 250

2.841.1
4.5
L.
(0.8140.21

1.1
k0.4

0400024

120 - 160

ol 100

oo — 150
150 - 200
2000 — 250

D.64+1.7
d.ak0s
(0.26G40.10
(0.20940.11

0.7140.22
038014
0.24400.20

0.7240.19
0.3640.12

0~ 120

ol 100

oo — 150
150 - 200
2000 — 250

132419
20044

4.04+0.8
1.94+0.4
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Slep Snu Signature AT

01.10.2013

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

7 e Decay via Sleptons:

N R K ,
\ ® Final state with 3l and MET

£ from LSP

W Different lepton flavor
composition possible

® Wide range of possible final
states (like enhanced

taus, ...)

Stefan Wayand GK-Workshop 2013 Bad Liebenzell 21



2 leptons same sign (SS)

\

oo

2 XIT

~. i” Karlsruhe Institute of Technology

% P
y G \.\u
{

] Major Background WZ, fakes, misidentified sign:
WZ validate MC in control region (inverted Z-veto)

- Fakes determine fake rate in side-band

- Misidentified sign (electrons), determine in Z-> ee and

apply on 2l OS sample

B Search region:

- Require Z-veto
- 3 lepton veto

-  MET >200

Data and prediction
agrees well - Set
limits on SMS

01.10.2013

CMS Preliminary Vs=8TeV, L =19.5"fb"

%-550 v il
500
£ mee
w 450 veu
|
350 u
30
([ ]
250
Yo ¥
2 Y' v M v Signal Region
0 Ve v Control Region
150 [ ] v
ﬁl".“ Y -
100 Region Not Considered
50 I — ‘ I | ‘ | | ‘ L1 1 ‘ 111 ‘ 111 ‘ 111 ‘ 1
0 200 400 600 800 1000 1200 ’ 1400

r [GeV]

Events / 10 GeV

Data / Prediction

CMS Preliminary

uweelen  (s=8TeV,L =195

25

20

USSR
~ N

@ Observed
I single Fakes
Double Fakes
Irreducible (MC)
'WZ Production (MC)
Charge MisID
[Z777] Total Uncertainty

L L L | L L L L PRI TR
140 160 180 200 220 240 260 280 300
miss
ET™ [GeV]
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Other Interpretations

B There are many SMS under discussion.

B On this slide interpretation into TChiSlepSnu

IS shown

B Result depends on slepton mass

CMS Preliminary

\

Lnl =19.51b7, {s=8 TeV

= N L T T T T ]
% 600 |- PP — ;){,Z 95% C.L. CLs NLO Exclusions —]
(0] - 5 v v, T, — Observed 3/@SS +15,,,, |
- L o === Expected 3/®88+15,, . . ]
ECFHr 500~ X, -8 Tt Ll Observed 3/ only 7
B Br(ﬁﬂ =TT1)=05 == Observed SS only i

400 = -

- & 1

300 — - o e - —
R R o Ll ]

200 & Lo —

100 = =

L -

C \ I I I I l ]

00 200 300 400 500 600 700 801

m; = 0.05m_. + 0.95m_,
i, i,

01.10.2013

M=o (GeV

1 2

—

0

102

10

95% C.L. upper limit on cross section (fb)

.l-.) -

i
0 /.("'f
], - 1

Y1

CMS Preliminary

Karlsruhe Institute of Technology

L =195 b, ys =8 TeV

= 3
S.. r T o T T T T 1 3 0
2 600 PP= X, X, 95% C.L. CLs NLO Exclusions | o
- ~t - i~ —~— | -
T Ev,, v, TV,
- B Ky = Vel —— Observed 3/ +10, 1 7
o - o - - 1eary ] N
as 900 7° 5 g, fip, Tt ___ ]
= -2, - == Expected3itts, . =~ 5
- Br(% —1'1)=05 --- F ] _510
400 2 = =
300 — —
L 2 510
T oA ==
af- &% E
o \ 1
100 8
: 1 =1
Cov v bbb e i 03
00— 200 300 400 500 600 700 800
m- = O.Sm_= +0.5m_, mz::m..,u (Gev)
l X i, 1 2
 CMS Preliminary L =195f7{5=8TeV
n 3
- [~ T T T T T T 1- 3 10° =
= 600 PP—T X, 95% C.L. CLs NLO Exclusions | 2
0] B T oV, fiv,, T —— Observed 3/@8S 15, 1 5 S
- L e 2=z Expected 3:®8S+15, . A= 5
él)HF 500 - iz = e, i, Tt Lo Observed 3/ only - oy
B Br(%" —»7'1)= 0.5 == Observed S§ only 1 =102 @
400 |- = 4 7 ©
C . 1 7 G
5 & 1 ] 5
300 — ;“ ‘,‘ I - -] 7 E
C d 1 =210 =
200 — - = 3
C - 1 7 a
. - - 3
100 - A i
C 14 ©
L vo¥ 0= 2
L e TR = o)
00 200 300 400 500 600 700 800 @
m; = 0.05m.. + 0.95m., My-=M_o (GeV)
4 1 1 2
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Other Interpretations

B There are many SMS under discussion.
B On this slide interpretation into TChiSlepSnu

Is shown with Chargino - tau

B Result depends on slepton mass

CMS Preliminary Lim =195f" ys=8TeV
S- [~ T o T T T T ]
[0] 600 [ pp = x1 X.Z 95% C.L. GLs NLO Exclusions ]
g B r}f_i =TV, - ]
B ; — Observed 3/ 16,00 ]
a5 5001 3° o e, fin, Tt —_ -
= - 2 . - --- Expected3itis, =~ ]
- B —=1'1)=1 --- F .
400 z .
- N 1
300 | PP e -
200 \ =
N st ]
» s ]
100 = Pl =
L s ]
! |
B L D -
?00 200 300 400 500 600 700 800
m; = 0.6m_. + 0.5m,_, M==M_o (GeV)
i i

1 1

01.10.2013

102

10

95% C.L. upper limit on cross section (fb)
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Other Interpretations \‘(IT
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Phase Il upgrade search region

AT

Karlsruhe Institute of Technology

E
(GeV) 15
200
12
700
14
11
400 6
300 13
200 10 Table 2: 5tandard model prediction for the different scenarios
120 >
60 a Phasel Phasel Phasell Cont3
120 200 200 760 M.(GeV) election in GeV < 'Uz=0 < PU==140 < PU==140
| yield + uncert. yield = uncert. yield =+ uncert.
0 Ay < 120 D<fr <ol | 73107 £ 7.1x10" | 8.0=10° £ 1.2x 1P | 93107 £ 1.2x 1P
0 <My <120 60 <Fr <120 | 18x10° + 1.8x10% | 84107 + 1.2x10°F | 93x10° + L.1x 1P
0 <My < 120 120 < By < oo | 56108 £ 77x10° | 3.3x10° 4+ 74x10% | 33x10° + 73< 18
120 < My < 206} 0 < Fy < 120 7.9x10% + 796 F7x10% £ 70x10° | 82x10% &+ 74x10°
120 <My < 200 120 < E7 < 200 12107 4 213 400108 £ 71 1P | 432100 £+ T4x 1P
120 < My = 200 200 < ¥y < 0o 358 4+ B4 57x10F £ 23x10°F | 4.8x10% £+ 21 = 10F
200 <z My < 400 0 < Ep < 200 2.3x10% 4+ 239 1.5x10% 4+ 1.9x10° | 1.5x10" £+ 2.0x 10°
200 < My < 400 200 < Fr < 40 303 + 52 1.6 107 4 4849 1.4 107 + 471
200 = My < 4K 400 < Fy < e 24441 64 4 35 39412
A00 = My = T 0 < Fy < 300 2459 + 24 395 4+ 58 90 + 42
400 < My < 700 300 < Fp < 700 67 4+ 13 095 4+ 19 100 4 24
A00 = My = T FOO < ¥y < e 1.1 4+ 04 1.3 4+ 0.5 1.4 404
700 < My om0 0 =< Fp < 40 30+ 3.0 L S 27+ 28
J00 <My = o0 40 < Eq < 900 32453 3 +a 49
700 <=My < 20 900 < ¥y < 0o 14404 1.5 4+ 047 1.2 4+ 037
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Delphes Simulation ST

arbea b rolfuls o Tecknlo gy

m Delphes is a very fast tool for running a detector simulation

m It is used by several other groups and compared to results obtained
with fullsim

» good agreement has been observed

m Four different scenarios are studied for EFCA

m CF1PUO: the Phasel detector with 0 PileUp events

m CF1PU140: the Phasel detector with 140 PileUp events
m CF3PU140: possible Phasell detector with 140 PileUp events

m Heplacement of EE and retrofitting of HE

m Use of EE shashlik resolution and transverse size

m Increase of phi segmentation for HE by factor of four

m Use of the Phase |l tracker in barrel and endcap;

m Extension of i system to full coverage from 1.6 < |n| < 2.4

m CF4PU140: possible Phasell detector with 140 PileUp events

m like CF3PU140
m tracker cover |n| < 4

01.10.2013 Stefan Wayand GK-Workshop 2013 Bad Liebenzell
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g LHC roadmap -

Period [approx.] Energy [TeV] Lumi[/fb] <PU>

2012 8 ~25 ~20

2015 -2017 13-14 ~100 ~25 —— Phasel

2020 — 2022 14 ~300 ~50 ——> Phasel, conf0
2023 — ... 14 ~3000 ~140 —— Phasell

RN

Phasell, conf3: Conf3 Conf4

+ Use Phasell tracker in Barrel & Endcap
+ Replace EE & retrofitting of HE

+ Increase ¢ segmentation in HE

+ Full muon coverage from 1.6<|n|<2.4
Phasell, conf4 [in add. to Conf3]:

+ TRK+Calo+MC extended up to |n|=4

+ Complete replacement of endcap
01.10.2013 Stefan Wayand GK-Workshop 2013 Bad Liebenzell 28
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