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MOTIVATION "

= Light Higgs particle is problematic because of large quantum effects from
SM particles, particularly from the top quark

= In SUSY, top squark cancels the top H / 2
quark contribution to the Higgs mass - H

—_ - - —— = = =

= Top squarks are important for a SUSY solution to the hierarchy problem

= “Natural” (not fine-tuned) solution M [GeV]
requires light top squarks A

m(t) < few hundred GeV
— direct production at LHC £900-1500 gluino

» |n scenario with R-parity, top THIS TALK
squarks are pair produced and ( 500-1000 A
can decay to a LSP = stable ¥ top squark
dark matter candidate \L~2OO_4OO LSP (DM candidate)

» Production cross section g at LHC e /
= g (m(t) =200 GeV) ~ 20 pb See for example
= o (m() = 600 GeV) ~ 0.02 pb M. Papucc, .. Ruderman and . Wetler
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TOP SQUARK DECAYS

Am=m.-m_,

X
Am<m, my<Am<m, Am>m,
A A A
( \ W 4 \
mofo ey
X i m; <m._,
I X
= (forbidden)
[ —> 1)
(off-shell top) (on-shell top)
J [ — by = bW
L >
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TOP SQUARK DECAYS 2,

Am=m.-m_,

X
Am<m, my<Am<m, Am>m,
A A
( \ ( \

THIS TALK
= ~0 )
I =1,
(on-shell top)

(off-shell top)

t =by; —bWx,
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Perform dedicated search for top squark pair production
» Focus on two decay modes

Lt — X)X, t — bby X, — bW W 0K?

W—l—
P
ETmiss
7

W

b

= Signal looks like “tt + E;™*” from the invisible %° LSPs
= Use E;™ss and kinematic variables to discriminate signal vs. background
= Focus on 12 channel — clean, large branching fraction
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= Event pre-selection = Main backgrounds

* 1 high py isolated e or i = tt— 202 dominant in M tail

" >4 jets with > 1 b-jet

= Veto events with a second lepton l ¢

= Moderate E;™s \ v=>E
= Search in M, tail " b

M(Z,EM1%) >> M,

7
A
Dominant backgrounds:

8 tt = 2+jets, W+jets 9 L—> ‘missed’
£ = M2, V) < My,
E; Signal: 2 LSP's " S_ingle.lepton .backgrounds:
= M, > My, tt—Q+jets & single top s/t-channel
(12 top), W+jets

— = Rare processes:
M; [GeV] mainly tt+W/Z/y, tW
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SIGNAL DISCRIMINATION 2

= Signal regions target different decay modes and a range of signal kinematics

Example kinematic variables

CMS Simulation s =8 TeV, ﬂ.dt 19.5 fb™ CMS Simulation Vs =8 TeV ﬂ_dt 19.5 fb™ CMS Simulation V(s=8TeV, ﬂ.dt 19.5 fb™
M ITTTT{TTTT{TTTT‘TTTTNTTTT{ TTTTTTTT NTTTTi 7{Tyy{TTyy{yyyy{yyyy{yyyy{yyyy‘ yyyyyyyy NH‘TNHH, \\\\‘\\\\‘\\\\‘\\\\‘\\ \‘\\\ ‘\ ‘ \‘\\\\‘\\\L
. Preselection + 4 L P lecti 4 I Preselection + —
14001 > 120 Gev o P - 5001 N:re:(: 20Gey B - 800; My>120Gev ol ' ]
Cld—su ] L Clt—u i 700E Y =
1200~ [ ] Wejets ] - [ ] Wijets ] - [ ] weiets ]
C I rare ] 400} I rare { 600? I rare *;
iooo- ‘i’—>t§{‘1’ (650/50) x100 7: e 7—*%? (650/50) x100 500 R T-b7,(650/50/0.5) x100 ]
800 MW ] 300[ Fraction of ] g Leading b-jet p
500l § ¥ H; in same 1 4001 E
- ] 200} hemisphere 300} =
400+ Definition in— i as E - A
r JHEPO7 (2012) 110 ] 100k 200
2001 | gL - = 100f =
L] r ....... ' i B a _ r = Lt ]
0100150200250300350400450500 00 010203040506070809 1 0550 100 150 200 250 300 350 200 450 500
MY [GeV] Hate p.(b) [GeV]

= BDT analysis (primary result): combine several kinematic variables in a BDT,
perform cut-and-count analysis in signal regions defined by cuts on the BDT
discriminant

= Cut-based analysis (cross-check): apply cuts on kinematic variables, perform
cut-and-count analysis in signal regions with E{™s requirements
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BACKGROUND ESTIMATION AND VALIDATION

Estimate backgrounds from simulation, normalized using background-
dominated data and validate predictions in data control samples
Control Sample
2+isolated track or hadronic 7
tt validation

Control Sample b-veto
W-jets validation

May 16th, 2013
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RESULTS: BDT ANALYSIS ty?

= Background prediction

tt— 20 438 + 37 68 + 11 46+10 5+2 03+0.3 4813
accounts for observed
) : ) . Top 251 + 93 37 +17 22412 4+3  08+09 3012
yields in all signal regions
Wijets 27 +7 7 %2 62 2+1 0.8+0.3 5£2
= No evidence for rare 47 23 11+6 10+5 3+1 1.0+£05 4+2
top Squarks Total 7631% 124 + 21 85+16 13+4 29+1.1 87+18
Data 728 104 56 8 2 76
Loosest signal region — targets low m(stop) and small AM
CMS Preliminary Is=8TeV, [Ldt=19.51" CMS Preliminary Is=8TeV, [Ldt=19.5fb"
o . 2 2
% 1'5-17- oo o o o ,7 % 1'27~ ——o— ° . —
% 051 . g os * MR
o o 0O o
% ”‘N“N W‘D‘t‘W‘ T 0 HH{H“[‘ T T
5. T— ty BDT1 L —e— Data o o r i— —e— Data
(OD 10 X oosie 0 11 t0p 2 8,1600 T tx BDT1 Loose 1 top
@ - M t-u ] £ 14001 3 -
10* P[] WHets - = r [ WH+iets
é [ rare E @ 12001 I rare
S - I g SM +T— 1] (250/50)j 1 000; -------- sM +T— 7] (250/50)
........ % 800:
| Sl SR
400F
10 200F
0 50 100 150 200 250 300 0 0.2 0.4
M, [GeV] BDT Output
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RESULTS: BDT ANALYSIS t° -

- BDT1 Loose | BDT1 Tight | BDT2 | BDT3 | BDT4 | BDT5
= Background prediction .
tt— 02 438 + 37 68+ 11 46+10 5+2 03+03 4813
accounts for observed
. : . : 12 Top 251 + 93 3717 22+12  4%3  08+09 3012
yields in all signal regions
. Wijets 27 +7 7 %2 62 2+1 0.8+0.3 5£2
= No evidence for rare 47 =23 116 105 3+1 1.0x05 42
top squarks Total 763 + 102 124£21 8516 13:4 ﬁ;im87i‘l8
Data 728 104 56 8 2 76
Tightest signal region — targets high m(stop) and large AM
CMS Preliminary Vs=8TeV, [Ldt=195 b CMS Preliminary {s=8TeV, [Ldt=19.5fb"
o . 2 o 2 :
= 1-51* R , n S 15 f
S e Py ® 1 + +
8 0.8* T — § O'gi T —+— _|
> P T o
© 3| T-t'BDT4 | —— Data i - —e— Data
ST T mmw S o 1o
eI - - ] @ 0 t-u
0w 102 i [ WHets - = [ W+ets
-g = ! I rare E 0D [ rare
S P " 1 SM +T— t)”(? (650/50) ] SM +T— t;z:’ (650/50)
i

10" More signal
9 regions in

0 50 100 150 200 250 300 2 03 04 05 06 07
M. [GeV] BDT Output backup
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= Set limits using cut-and-count results from 6 BDT signal regions
= For each model point, use results from most sensitive signal region

0 ~0 CMS Preliminary Vs =8 TeV, det =19.5 fb™
tt* % tt 9 | s | _I T I T T T T I T T T T I T T T T I T T T T I T T 102
X1 X1 % 400 =~ pp - T#,T > 13 === Observed (+1ot eory)
O] ~ BDT analysis = Expected (+10)
— 350 .
— unpolarizedtop = ...... -1 10
ST Observed (9.7 fb™')
E 300

o upper limit [pb]

103
200 300 400 500 600 700 800

m. [GeV]

Results probe m(t) < 650 GeV for m(°) < 250 GeV

Sensitive to the AM < m,,, and m.,,, <m,,, regions
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INTERPRETATION: BDT ANALYSIS b+

= Set limits using cut-and-count results from 4 BDT signal regions

tt — bby "X, — DWW XX

CMS Preliminary Vs=8TeV, det =19.5fb™

10°

A % 400 pp - TH,T— b3 === Observed (+1othe°'y) ig_
_ (2 — BDT analysis === Expected (+10) -—
+— m (t) s 350 E_ ------ Observed (9.7 fb™) 10 g
E 300 - . 5
250 =1 o)
~t - - .
1+— m(X™) 200 . ©
- 10"
150 -
~ 100 f— i
44— m (XO) - 102
50 |—
0500 = 300 400 500 600 700 800 10° See backup
m.. = 0.5m.+0.5 m%:, m- [GeV] for other
0 choices
Results probe m(t) < 660 GeV for m(%°) < 225 GeV of m(7*)
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POLARIZATION DEPENDENCE

= Signal acceptance depends on the polarization of the intermediate decay
particles, the top quark in the t%° case and the %* and W* for the b¥* case

CMS Preliminary Vs =8 TeV, [Ldt = 19.5 fb™! CMS Preliminary Vs =8 TeV, [Ldt = 19.5 fb™!

— [ T I T T T T I T T T T | T T T T | T T T T | T T T T | T T T ] — T I T T T T I T T T T T T T T I T T T T | T T T T | T T T ]
% 400 pp—TTT—t i? Observed (unpolarized top) — % 400~ pp—TH,T—b i: ——— Observed (nominal) -
Q) - BDTanalysis = ~~--- Observed (right-handed top) 3 Q) - BDTanalysis 7 Observed (., right W7 7,) .
30— e Observed (left-handed top) 7 350~ - - - - Observed (r, left W'z)
3 - 3 3 - Observed (7, right W% 3
£ 300 - £ 300 : U
- , @S ) & b g Observed (., left W3 7.) 1
C 7 ’ -~ . : .
250 QA Qe - — 250 — —
200 | AT 3 200 - 3
150 — 150 —
o ' 3 o 3
100 — | — 100 — —
L ! ] C ]
50 ! = s0f- =
I ! ] r .
0 : oo e by by : P R . 0 = | A [ R

200 300 400 500 600 700 800 200 700 800
m.. [GeV] m)zj =0.5m;+0.5 m., m. [GeV]

Impact of polarization of intermediate particles on
mass limits typically within + 20 GeV
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SUMMARY & OUTLOOK -

= Searched for signatures of top squarks in several decay modes
» Dedicated search in 1€ final state using full 8 TeV dataset

= No excesses observed — results probe top squarks up to masses ~ 650
GeV, interesting range from naturalness considerations

= Despite current exclusions, there are several scenarios where top
squarks may have eluded detection in existing searches
* Top squarks with Am ~ m,,, or large mass
= “Compressed spectra” e.g. t — tx° with small Am = m; - m,
= Experimentally difficult channels, e.g. t = c%°

* Current and future LHC runs provide unique opportunity to
search for top squarks

* |Improve analysis, larger dataset and higher energy — next few years key
to probe top squarks with masses favored by naturalness

More details CMS Physics Analysis Summary SUS-13-011
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BACKUP /;é
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TOP SQUARK PAIR PRODUCTION

= Top squark pair production mostly via gg (dominant) and qq

= Critical challenge
= Small stop mass: large cross section, but signal looks similar to background
= Large stop mass: different kinematics, but small cross section

# events in 2012 sample

3'1025 """""" B B UL B UL B 3
~ = f 110
g 1 5 10F T -
/ 1 S - _tt 110
g 2 1Y
7 ? 1 =
o F 310
N S F ]
! T10'E =
\ E 310
g 5 | _
102 3
! : 110
10-3;|||||||||||||||||||||||||||||||||||||I||_E
100 200 300 400 500 600 700 800 900 1000

top squark mass [GeV]
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KINEMATIC VARIABLES %

CMS Simulation Vs =8 TeV, [Ldt=19.5 b CMS Simulation Vs= 8TeV ﬂ.dt_ 19.5 fb! CMS Simulation Vs = 8TeV ﬂ.dt_ 19.5 fb™!
RN R RS RN RN RS RARRE R R AR AR RERA AR RARRR N A RRRRNRRRAN ARSI IR
L Preselection + ] - Preselectlon+ i Preselectlon+ g
1400F 1 >120 Gev o 1P ] F M >120Gev L TP B S120Gey L VtP .
106V 1 500 M>100eV o I I :
1200~ [ ] w+jets 7] C [ ] w+jets 1 [ ] w+ets .
B I rare ] 400j I rare i I rare -
1000 . 17, (650/50) x100 E e Ttz (65050 x100 | e 17, (650/50) 100 1
8005 W - Fraction of A$(ME;, leading 2 jets)
g Mp,™ - H; in same
600 E ’ hemisphere -
4001 Definition in as ME E
C JHEPO7 (2012) 110 1 100 —
200 ] ]

0O 0.10.20.30.40.50.60.70.809 1 0o 05 1 15 2 25 3

100 150 200 250 300 350 400 450 50( ]
MY, [GeV] HE min A¢

CMS Simulation Vs =8 TeV, ﬂ.dt =195 fb‘ CMS Simulation Vs=8 TeV ﬂ.dt =195 fb‘ CMS Simulation Vs=8 TeV ﬂ.dt =19.5 fb"
LN R I LN U RN RN L RN o RRRRERRRRS SRR AR RARRE N ARRRI AR
- Preselection + A 800F Preselection + o — 600 Preselection + o 7
16001 1 S 120 Gev [ v or - - M, > 120 GeV [ vvor : - M, > 120 GeV [ veor .
L -tfall i 700; -tt—>ll ] - tt—u 7
1400 ; D Wijets 7: E D Wijets E 500; D Wijets 7:
1200 [ rere 1 600F CE - i CE ]
o e T—>tz'1’ (650/50) x100 | Fo e Tﬂbz':(650l50/0.5) <100 400? ...... Tabz:(esolso/o.s) x100 |
1000¢ : .7 %% : : E : Separation 2 and
- Hadronic top 2 : - Leading b-jet p; : a00F X S ]
800} = 400F E - leading b-jet 7
6001 300 E 200[- ]
400 200 3 C ]
: ] 1001 .
200 100} T: C ]
% 2 4 6 8 10 12 14 16 18 20 50 100 150 200 250 300 350 400 450 500 005 115 225 3 35 4 45 5

hadronic top %2 p,(b) [GeV] AR(b_i)
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SIGNAL REGION DEFINITIONS

= Signal regions target different decay modes and a range of signal kinematics

e

t — tx) cut-based t— tx) t — bx; cut-based |t— bx;
Selection Low AM  High AM BDT Low AM  High AM BDT
Emiss(GeV) > 150,200, > 150,200, yes > 100,150, > 100,150, yes

T 250,300 250,300 200,250 200,250

MY (GeV) > 200 yes >200 yes
min A¢ > 0.8 > 0.8 yes > 0.8 > 0.8 yes
Hratio yes yes
X <5 <5 (on-shell top)
leading b-jet pr (GeV) (off-shell top) > 100 yes
AR(¢,leading b-jet) yes
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ALTERNATIVE by* SIGNAL REGION

= Signal region distributions for
loosest BDT by* signal region
with x* mass parameter x=0.5

= No evidence for top

ls=8TeV, [Ldt=19.5fb"

4
—— ¢

squarks
CMS Preliminary
o 2
S 1.5
3 i .
® 0.5
0 o
% Thi T { T T T 7T {
CRT IR
o E
(o] c
> B
10
<
L
10%E

0 50

100

UL |

(x=0.5) BDT1—*— Data

. [ rare

UL L LA L

e
¢ [ t-u
[ WHets

SM+1— bz, (250/50/0.5)

150 200 250 300

M; [GeV]

t — bx; x=0.5
Sample || BDT1 | BDT2 Loose | BDT2 Tight | BDT3
tt— 2/ 40£5 21+4 442 6+2
14 Top 24+ 10 15+7 443 4+2
Wjets 5+£1 5&£1 2+1 3+1
Rare 8+4 8+4 3+1 442
Total 77 £12 509 13+4 17+ 4
Data 67 35 12 13
CMS Preliminary ls=8TeV, [Ldt=19.5fb"
Q.5
= 1o -
o 1—e ‘ * e L 12 ® ’ ——
© 0.5 ——
O o
LO JTTT{TTTT{TTTT{TTTT{TTTT[TTTT[TTTT[TTTT[TTTT[TTTL
Q - T— by (x=0.5) BDT1—®— Data .
8 1000? ! [ 1/top 7]
A L [ t—u §
= B ] W+ets B
D 800* I rare .
T S SM +1— b (250/50/0.5) |
0 0.1 0.2 0.3 0.4 0.5
BDT Output
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ALTERNATIVE by* SIGNAL REGION

] i I i<tri I t — bx] x=0.5
S ! gnal reg on d IStri b utions for Sample || BDT1 | BDT2 Loose | BDT2 Tight | BDT3
tightest BDT by* signal region e 40£5 | 21+4 4£2 1 6x2
. 14 Top 24+10 15+7 4+3 4+2
with x* mass parameter x=0.5 Wejets | 51 | 51 241 | 31
Rare 8+t4 8+t4 3£1 4+£2
= No evidence for top otal 77212 | 027 LELEN. AL
squarks ‘7_/
CMS Preliminary ls=8TeV, [Ldt=19.5fb" CMS Preliminary ls=8TeV, [Ldt=19.5fb"
2 2
S 15- - S5 1 ]
~ .1 P - = 1 Il
§ 0.5 —t—— = § (i SN e o =
0 0

> :TTTT{TTTT{TTTT[TTTT[TTTT[TTTT: Lo 407TTT{TTTT{TTTT{TTTT{TTTT[TTTT[TTTT[TTTT[TTTT[TTT7

@ L T— by (x=0.5) BDT3+ Data ] o C T — by (x=0. 5) BDT3—®— Data ]

) 1 o E 1 b

o - : [ 1 top . 2 351+ [ 11 top —

© 10% Y = e 3 -u ]

E E ] WHiets E £ 30 [ ] weets B

_.'CI:_‘.) i ) rare ] LICJ ...... I rare ]

LICJ -------- SM+T—by (650/50/0.5) | YR b e SM +T — by (650/50/0.5)

10° ‘ E | ]

10 SO |
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100

150 200 250 300
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0.7

0.6
BDT Output

0.2 0.3 0.4 0.5
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RESULTS: ty SIGNAL REGIONS

BDT analysis
t— tx)

Sample || BDT1 Loose | BDTI Tight | BDT2 | BDT3 | BDT4 | BDIT5

tt— 00 || 438+37 68+11 |46+10] 5+2 | 03+03 | 48+13
1¢ Top 251 + 93 37+17 | 22412 | 4+3 | 08409 | 30+£12
Wets 27 +7 742 6+2 | 2+1 | 08403 | 542

Rare 47 +23 1146 1045 | 341 | 1.04+05 | 4+2

Total 7631102 | 124+21 |85+16 | 13+4 | 29+1.1 | 87+18
Data 728 104 56 8 2 76

= Data consistent

- lvsi
with predicted bkg -—ut-based analysis

Sample || EMSS > 150 GeV | EMISS > 200 GeV | ETUSS > 250 GeV | ETUSS > 300 GeV

. Low AM Selection
" No evidence for tt — ¥/ 131+15 42 +7 17+5 56+25
tOp squarks 14 Top 94 + 47 30+19 9+6 31+24
W-tjets 10+£3 5+1 241 1.0+ 04
Rare 16 +£8 7+t4 442 1.84+0.9
Total 251 +50 83+£21 31+8 115+ 3.6
Data 227 69 21 9
High AM Selection
tt — ¥/ 8§+2 5+2 32+14 1.4+£09
14 Top 13+6 6+t4 30+£22 14+1.0
Wjets 4+1 2+1 1.5+05 09+0.3
Rare 442 3+1 1.8+09 1.0+ 0.5
Total 29+7 17£5 95+28 47+1.4
Data 23 11 3 2

May 16th, 2013
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RESULTS: tx* SIGNAL REGIONS

BDT analysis
t - bx; x=0.75
Sample || BDTI BDT2 BDT3 BDT4
=00 || 37£5 9+2 31+13 | 248+22 .
UTop || 179 65 16+16 188270  cut-based anaIYS|S
Iv{\; Qets ii; ji; }:g i 8:8 22()2;160 Sample || EXS > 100 GeV | Eme;S;v 1A5](\)/I GSZLL frZTmSS > 200 GeV | ETSS > 250 GeV
E‘::‘; ol ;E LY 221j3: 0 o1 jsz Z5 473;3 i ) 875 £ 57 339+ 23 116+ 14 40+£9
1¢ Top 658 4 192 145 + 70 41+24 1449
t — by, x=0.5 W-jets 59 + 15 21+£5 842 4+1
Sample BDT1 | BDT2 Loose | BDT2 Tight BDT3 Rare 70 £ 35 33+17 16 £8 8§+4
20 || 40£5 21+4 4+2 6+2 Total 1662 + 203 537 £ 75 180 £ 28 66 13
14 Top || 24+10 15+7 443 442 Data 1624 487 151 52
W-ets || 5+1 541 241 341 High AM Selection
Rare 8+4 8+4 3+1 412 tt— 24 25+5 1243 7+2 29+15
Total 77 £12 509 1314 74 1¢ Top 35+ 10 15+6 6+3 27418
Data 67 35 2 13 W-tjets 942 541 241 18406
5 i x20.25 Rarel 9+5 743 442 24+12
Sample BDI2 5DTS Tota 79+ 12 38E7 19£5 99127
- 20 22+13 12£1.0 Data 20 39 18 2
1¢ Top 40+18 15408
W-Hets 20407 07403
Rare 1.6 0.8 1.0+ 0.5
Total 98+24 44114
Data 7 2

= Data consistent with predicted bkg — no evidence for top squarks
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INTERPRETATION by *

CMS Preliminary Vs =8 TeV, [Ldt = 19.5 fb”

Ly LR L B B B BN BN 1('.)25‘A X=3/4
% 400 F-pp - T8, T~ b7 === Observed (+1o"‘ orYy o
tt* bb bb | 1 / _|_ | 1 / Y O O (2. BDT analysis Expected (+10) e i_’
} X X } s o L Observed (9.7 fb™) 0 ET— m( )
€ 300 ] 5 "
250 1 §-" m(X )
200 o
10"
150 o
100 i 10-2
50
0
s —m(x")
0 200 300 400 500 600 700 800 10 ° X
m,.=0.75 m;+0.25 m, m- [GeV]
CMS Preliminary Vs=8TeV ﬂ.dt 19.5 fb™!

2
>
N\
B

~ 350: BDT analysis Expected (+10)
m(x™) = x m(t") + (1-x) m(x™) o "

X:3/4 and X:1/4 250

o upper limit [p

10

Besults probe
m(t) < 160 - 420 GeV .
for m(» °) < 150-200 GeV

. . = T RSN R RN S RN N R AR 10
* Two scenarios for chargino mass 3w i === Observed (-10"™)
102 '_m(X )

108 T m(XO)

350 400 450 500 550 600 650 700 750 800
m.. = 0.25 m+0.75 m, m- [GeV]
1 1
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SYSTEMATIC UNCERTAINTIES

= Example: breakdown of sources
of systematic uncertainty for ty"
BDT analysis

| S
200 300 400 500 600 700 -
m, [GeV]

Relative uncertainty on the total background prediction [%]

t— tx)
Sample | BDT1 Loose | BDT1 Tight | BDT2 | BDT3 | BDT4 | BDT5
M, SF M peak data and MC (stat) 1.0 2.1 2.7 5.3 8.7 3.0
= tt = £74™ Njeis modeling 1.7 1.6 1.6 1.1 0.4 1.7
tt — £T¢~ (CR-£t and CR-2/ tests) 4.0 8.2 11.0 12.5 7.2 13.8
tt=229 2nd lepton veto 15 14 14 | 09 | 03 | 14
| tE— £74 (stat) 1.1 2.8 3.4 7.0 7.4 3.3
~ W+jets cross section 1.6 2.2 2.8 1.7 2.7 2.2
Wjets (stat) 1.1 1.9 2.0 4.6 10.8 5.2
12 bkg W-+ets SF uncertainty 8.3 7.7 6.8 8.1 9.7 8.6
1-£ Top (stat) 0.4 0.8 0.8 1.4 4.4 1.2
_ 1-¢ Top tail-to-peak ratio 9.0 114 12.4 19.6 28.5 9.1
Rare bkg  rare cross sections 1.8 3.0 4.0 8.1 15.7 0.7
13-38% | Total 134 17.1 193 [ 278 | 384 | 202
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SENSITIVITY AROUND M,

* Reduced sensitivity in region Am = my-m,, ~ m,,

X
= Momentum of the % is reduced in the ‘compressed’ region = reduced

source of ME; which is the main discriminator from background
= Results in a reduced M; acceptance

CMS Simulation Vs=8TeV CMS Preliminary Vs=8TeV, [Ldt=19.5fb"
U) :TTTT{TTIT{TITT{TTTTTTTTTITT{ITTT‘TTTT{TTTT{ITTT: > 7IIIIIIIIIIIIIIIIIIIIIIIIIIIII7
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