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=g Overview of Analyses

SUS-13-006 Search for electroweak production of 19.5 fb' 8 TeV
charginos, neutralinos, and sleptons using
leptonic final states in pp collisions at 8 TeV

SUS-13-017 Search for electroweak production of 19.5 fb! 8 TeV
: . . e BRAND
charginos and neutralinos in final states NEW
with a Higgs boson in pp collisions at 8 TeV

All results available via CMS SUSY summary twiki:
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsSUS
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Intro/Motivation
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» “Strong SUSY” — large o, jets, E-™ss, (leptons)
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Intro/Motivation

LPCC SUSY c WG
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https://twiki.cern.ch/twiki/bin/view/LHCPhysics/SUSY CrossSections arXiv:1206.2892

« “Electroweak SUSY” — small o, lepton(s) + E;™ss
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"'-_I"_-"' Models & Signatures

x=x° with light sleptons

32, same-sign 24
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"'-_|"_-"' Models & Signatures

x=x° with light sleptons x=x° with decays to W/Z
\ -.h.,.../QO \ dfﬂzw
g - X

3Q same-sign 24 3Q Z(22)V(jj) W
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# Models & Signatures

x*x° with light sleptons x*x° with decays to W/Z GMSB higgsino ZZ+MET
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# Models & Signatures

x*x° with light sleptons x*x° with decays to W/Z GMSB higgsino ZZ+MET
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\\ | /3 %J
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x*tx~ with light sleptons dlrect slepton production
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# Models & Signatures

x*x° with light sleptons x*x° with decays to W/Z GMSB higgsino ZZ+MET

Z
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Y T z SO g 7 6
/ X k“\\ 1 /» %]
3¢, same-sign 2!2 3Q Z(22)V 49, 32, Z(22)V(jj) Z
x*tx~ with light sleptons dlrect slepton production
- Q+
> e ,(V~O k [f_._.,‘/_“_)?o
\Zl 1
~ (0 .
¥ -~ X B VA
/ ..... (\ 7 f_ - %1
+
VQ \Q-

opposite-sign 22
- Broad array of searches targeting variety of final states
» Analyses are exclusive — combined to improve sensitivity
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32: Overview

« Event selection < 2500M S B‘T?‘V‘L _61:: =

— EXxactly 3 leptons, up to 1 1,4 8 200 ' iii *

— MET >50 GeV — suppress Z+jets T ke

150 7]

~ b-veto — suppress ttbar = e

— Classify events based on lepton flavors, 100p .. o

My, M-(2,MET), MET sof E

« Dominant backgrounds: N NTSE. UL I

— WZ: MC with data-driven E{™ss corrections 020000 00 20 407160 180 200

' T My, [GeV]

— tt+fake: data-driven fake rate methods
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32: Results

below-Z on-Z above-Z = pata
CMS Preliminary Vs =8 TeV,L_=19.5 ft" — zzgg
- M, <75GeV  75GeV<M,.<105GeV M, >105 GeV I Zy*
= oidy B WZ
£ o7, I i3 Bl Non-prompt
.-g’ i::’fl IIIII 1% [ Rare SM
=" 1 __Total bke
o 0 100 150 _206 uncertainty
E > El [GeV]
Sz 1% .
£ 20k Lepton flavor categories:
Vi iz .
g ik i — 30, OSSF pair (shown)
g g 100 15012001 J 90 100 150 . 200 - 3Q1 no OSSF pair ]
- EFS [GeV] EFS [GeV] EF [GeV]
7Y 3T ] — SS 20 + Tpyq -backup
= 8 %iég %40 E - OS elJ. + Thad
E 8 § zg £ 30 1 -
s = 5 Data consistent with bkg
— 100 150 . 200 gO 100 150 200 150 200 = =
£ Gev B Gev) B Gev) over range of kinematical
E.miss [GeV] regions, lepton categories
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# x*x° Models with Light Sleptons

“flavor-democratic” (32) “tau-enriched” (22+7) “tau-dgminated” (37)
light (2,,V)) light 2;, small tan 3 light 25, high tan 3
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e SS 202 channel

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

> 256— @ Observed
() I Single Fakes
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« Event Selection 2 W2 Production (MO
) 15__ arge VIS g
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y _ g. pr SS _ H 1eptons S b no excesses!
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E™° [GeV]

* Event Selection
— Z—ee/uu candidate
— 22 jets with M, ~ M,,/M,
— b-veto — suppress tt

 Dominant backgrounds

— Z+jets: model fake E;™Mss with
v+jets data control sample

— tt: from e data control sample

e Results

— Data well-described over ~4 orders

of magnitude — no excesses
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x=x° — WZ+E.™ss |nterpretation
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CMS Preliminary

L =195 fb' Vs =8 TeV

* Results based on Z(22)W(jj) and 3¢ searches

— Complementarity: improvement from combination
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""" 42 Channel
\ A
* Event Selection

"’" G — 49, up to 1 Ty,

Z — Classify events by #OSSF pairs,
O VS 1 thad’ ETmiSS

EX'ss (GeV) | Observed | Total Bkg
1 OSSF s .
0-30 T | 23206 « Dominant backgrounds:
30-50 3 1.2 4+ 0.3 _ _
50-100 2 1.5 4+ 0.4 — ZZ: from MC, with data-driven
> 100 2 0.8 £ 0.3 :
T OSSF. 15 MET corrections
0-30 33 25 £ 12
30-50 11 11 + 3.1 e Results
50-100 9 93+19
> 100 2 2.9 £ 0.6 — Data agrees with SM background
2 0SSF, 07
0-30 142 149 £ 46
30-50 25 28 £ 11
50-100 4 4.5 £ 2.7
> 100 1 0.8 £ 0.3
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# GMSB higgsino ZZ+E;™ss Interpretation |

low p

leptons / —— ll v ,7(2 (higgsino)

quarks

Z

— G (gravitino)

Py
Xi ..
}\

f!&

G

20 jj

10

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

95% C.L. CLs Limits
= observed 2/2j + 41 + 3l
------- expected mediant 1o
------- observed 212j
-+=+= observed 4/ + 3]
O+ 16

PRD 62 (2000) 077702

JHEP 05 (2010) 105 |
arXiv:1103.6083

Ty AR

95% CL upper limit on o [pb]

10"

150 200 250 300 350 400
higgsino parameter u [GeV]

* Results based on Z(22)V(jj) , 32+42, and combination
— Combine complementary channels — exclude p 110-330 GeV

* Probe p in interesting range for Higgs naturalness

August 29th, 2013
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CMS Preliminary /s =8 TeV, Ly =19.5fb~! ¢ Event SeIeCtlon
T ] . .
2wl 2 e | — 2 high p; OS e/u leptons with Z-veto
O = 2 f — b-veto, moderate MET
O E B 7 -
~— = [ Non-prompt E
~ 1t m; = 300 GeV
10" e - ... my =150 GeV e
2 F | Strategy |
=R s S — Search for excess at high “Mqr, ™
C FE OB M. Mo, <My, for WW—202v processes
‘ — Fit M1, with templates extracted from
R data control samples and MC
O 14 —
= ——— -
@© 08 |- B —
Y | L| 1 | 1 1 ° RQSUltS
Mcry [GeV] — Observed M1, agrees with prediction
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= Chargino-Pairs and Slepton-Pairs

Use ee+l [ and e lepton pairs Use ee+u lepton pairs only
14 14
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14 \
v 4
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A . = 150 |- = 7 =
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C 1 7 Q 100 | = Q
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WH+E™ss Signature

WZ+E,™m'ss WH+E miss

« New / unexplored final state: WH-+E_™'ss
* Novel effort: “Higgs-tagging” in SUSY searches
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E

x=° — WH+E;™ss Signatures™

events in 20 fb
I N

E 8|TeVNL|O | | | 1
150 200 250 300 350 400
m.=m_,[GeV

G
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events in 20 fb

— total
— W(Iv)H(bb)

%-10

8 TeV NLO

100 ° m{ﬁ}
10-4||||||||||||||||||||||||||||

150 200 250 300 350 400
m.=m_,[GeV
X, X
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- 8 TeV NLO

—total
— W(Iv)H(bb) _
W(iv)H(WW)]

150 200

250 300 350 400
m.=m_,[GeV
X, X
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events in 20 fb

— total

— W(/v)H(bb)
W(/v)H(WW):

— W(Iv)H(77)

— W(Iv)H(ZZ)

8 TeV NLO

150 200 250 300 350

400

mxf = mXg [GeV]

W—Qv
~1000
100 ¢ 1€ exclusive:
« SS 20 L _comblne to
10 improve
o >30 sensitivity

—

reinterpretation of SUS-13-002
inclusive multilepton SUSY search
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2= Xx*X° — W(2v)H(bb)+Emss

« Event selection : :
: signal bin
— Exactly 1 high p; e/u ,

— Exactly 2 jets, both b-tagged %16-"'"""":"""""""$'D;;a -------------- .
miss 0] _ CMS Preliminary B 2 top ]
— Moderate ET o 14[ is=8Tev,[ldt=195®" gm0 .
f [ ET>125deV Bl wz - vob ’
12 +bb ]
® St rategv -% B = x+:?;ht jets ]
— Suppress SM backgrounds with & 10f e ey
E;™ss and related quantities sl (7, sz eoon)
_ - (%%, > WE)Hz) (250/1)
— Background from MC, corrections & ()~ e aoorn
uncertainties from data L 2z i
- 4_ ///////
— Search for peak in M, >t »»
2r
* Results :

)

50 100 150 200 250 300 350 400 450 500

— No evidence for a peak in M,
M. - [GeV]

— Data agrees with bkg in signal region
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 Event selection
— Exactly 2 SS e/u leptons
— 2 or 3 jets, b-veto
— Moderate E;™Miss

« Strateqy

— Suppress SM backgrounds with
E.Mss and related quantities

— Data-driven fake lepton estimate,
prompt SS 22 bkg from MC

— Search for bump in M,; ~ M,,

* Results
— No evidence for a bump in My,
— Good agreement in signal region

Events / 20 GeV

X
R
~~~~~ X
BRI ~0
)’Zi “““ X
: W

||||| |||||||||||||||||||||||||||||_
20— —

T CMS Preliminary —$— Data
18:_ S=8TeV,det=19.5 fb-1 - Genuine SM SS __
16:— - Fake Leptons _:
14: Slgnal |:| Charge Flips

C H & Total Uncertainty ]
1o F€gIon %, 7y~ (W Z)HT

- G=- (130/1) x 5 1
10— | .

(signal x5)

8

6
4+

2 <

- NN RN .

C S eSS

00 100 200 300 400 500 600 700

My; [GeV]
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x=x° = WH+E™ss with Multileptons

reinterpretation of SUS-13-002: inclusive multileptons (see talk: A. Gozzelino)

 Event selection 3¢, 0Ty,,9, N0 OSSF pair,
0 b-jets, low H;

- 23 |ept0n5, 51 Thad CMS Preliminary E:BTeV,det=19.5fb'1

— Classify events based on S OSSO o TR,
number/flavor of leptons, B
#b-jets, ETmiss, HT -

eeeeeeee

Events

1025—

Bkg Uncertainties

« Strateqy

— Extract limits from signal regions
with exactly 3¢, 0 b-jets, low H;

0-50 50-100 100-150 150-200 >200

ET° (GeV)
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2= WH+E,™ss Interpretation

CMS Preliminary

ls=8TeV, J.L dt =19.5 b

% %o — (WE))(HE)), combined

observed 95% CLs Limits
Theoretical uncertainty

expected 95% CLs Limits
expected+ic

1

______________

: : e c ., ., Y O :

P, ~ e X1 o5 | observed: m, = 204 Ge\-
X \ — | : |expec’[edl: m, = 2|36 GeV;
e ‘ wW 0750 200 250 300 350 400

M%o =1 GeV M%J_r = Mio (GeV)

* 12 best at large m,, SS 22 and =3¢ contribute at low m, (backup)
» Combine 3 channels — probe up to m, ~ 204 GeV
« Large improvement in 14 TeV data expected (see talk F. Golf)
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(5 200 %, — 2%, - Expected 212/ @ 31 -20,, .~ s O 100k §°/~ AT Y expected 95% CLs Limits ] o
~ i . e Observed 3/ only ] e - ; * observed 95% CLs Limits ] §\°
o « - X W, == Observed 212/ only 1 21 0® g o r 100~ @’«» —— Theory uncertainty (NLO) 1 k) E;q
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1 2 1 2

m, ~ 300 GeV m, ~ 200 GeV
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Conclusions

\s=8TeV,L =19.51b"

CMS Preliminary

= 800¢ L L L B LA ]
O E observed CL limits (95% CL) L ) .E
(5 700 — o227 (O, BFG=05) 7 0°My ¥ 00Me
— oo i (T, BFCD=Y) -
éx 600:_ --------- pp - %, %, (noT, BF(W2)=1) B
5002_ = pp = T, T, (noT, BFWH)=1) E
E e pp =7, 7, (1, BF(I')=1 ) :
400~ ’ =
3001 s
200 b :
100 A s
g > ‘I S ,Té | I | | I T | 11 5: 1 | 11 § 1 | 1 1 I:
100 200 300 400 500 600 700 800
m.=m, [GeV]
\ bR
|
SUS-13-017: decays to Higgs SUS-13-006: leptonic final states
 Probe gauginos up  Probe gauginos up to m, ~ 300-740 GeV
tom, ~ 200 GeV * Probe sleptons up to m, ~ 280 GeV
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2= CMS SUSY Results

Summary of CMS SUSY Results* in SMS framework

SUSY 2013

§-aqq 22

§—aa¥
§obby®
~ it ~0

~ - + -
§—oag(x,~117%)

~ ) ~0 0
g~ aal, >ty &)
§—aa'—>Wx i)
gt 70)
§-qq@ > v iZ)
g—aq (i3—> z io)
§—aq > Wy )

~ ! 0 —+ 0.
§—aq(,~>vx L > Wi )
9 aalx,~ v )
§ - b -t > Wx))

gluino production

ef 'han}d

S,

stop
—~
1
o
<[]y
H
s
=
=1
~ ~—/o~_/

7 - Mg CMS Preliminary

For decays with intermediate mass,

mintermediate = X'mmmher_u _X)'m

T
& ng - VXNXL
=
k=)
=]
®
(o]
X
=
w

Isp

| | | ) ) ) | ) ) ) | ) ) )
0 200 400 600 800 1000 1200 1400
*Observed limits, theory uncertainties not included

Only a selection of available mass limits electroweak S U SY Mass scales [GeV] /

Probe *up to* the quoted mass limit
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32 Results

same-sign 22 + T, 4

32, no OSSF pair opposite-sign ey + T4

CMS Preliminary {s=8TeV,L_=19.5 fb" CMS Preliminary Vs =8TeV,L.=19.5 fb" CMS Preliminary {s=8TeV,L _=19.5fb"
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o ) o o ) [}
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S KN : g : P ) [ IRare SM
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G ! : S 2y ER ] O 250 1%
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’t_ xx° — 3t Interpretation

[1] Carena, Gori, Shah, Wagner, Wang

arXiv:1205.5842 [hep-ph] CMS Preliminary L =19.5fb", (s =8TeV
/>\ [Tttt _; 'OI L _E 1 04 3
X5\ %5 (Wino) o 350F pp-¥ %, 95% C.L. CLs NLO Exclusions 3 =
= C — 1 - S
T, Vq l light stau oy 300 X 2T — Observed 3/ t1o,,,, ] 3
= n --- ] 7
T, INCreases £ 5ol ~Z 7t - = = Expected 3/ £10, ¢ iment B 03 @
T | BF(H—vY) [1] : {28

~0 . . ] _

%! (bino) 200F 11 s
T - 5 £
150 F 1 4107 =
T - 1 - 0

~0 - —
P, I Ve ) 100 F- - g
IR ‘ T h X1 50 - \ 1 —I
- ~ . - O
e _ . T // Xcl) - . : E 10 o\o
Pl ~+ R \ ||||||||| e A Wyl .l To]
X1 T 000 750 200 250 300 350 400 450 500 ®

m; =0.5m_. + 0.5m_ mf_myco (GeV)

v X X, 1 2

* Assume light right-handed sleptons leading to 3T signature
— x* couples to 2 through higgsino component: x* — tv
— For high tan B, x° couples to 25 through higgsino component: x° — tt

* Results from 3¢ analysis probe m, up to ~340 GeV
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Xf,gzg(wino) < —— T z3 10° 5
) o 600 PP=X X, 95% C.L. CLs NLO Exclusions | =
» Vo - S C T, o —— Observed 3/ +1c 1 2
o - — — — Mtheory 7 B "6
14 = 500 5° - Ze, i, Tt — ] @
& -2 e - == Expected3i+to, o 1 | 42 2
Q - Br(i—oT) =1 --- 1 910° g
~ . 4 3 o
%! (bino) *F — = 1 5
L 4\4 - — C
, wof I, d ] 2
C - ¥ 1 310 =
- \ — — | -
| | — ()
-0 / / 200 | N 1 @
R X2.-"" ~< ~0 . ““‘ i =3
14 X 100 A T i
R - f - )ZO ‘: l' : 4 3 1 (;2
Pl ~:t. o T @ L. .. \/ 1 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I |' 1 :I :I 1 1 1 I_E_ E‘)
X1 T %00 200 300 400 500 600 700 800 ®

m; = 0.5m_ +0.5m_o mes=m.o (GeV)

1 X, X, 1 2

» Assume light right-handed sleptons leading to 22+t signature
— x* couples to 25 through higgsino component: x* — tv
— For low tan 8, x° couples to 25 through bino component: x° — 2¢

* Results from 3¢ analysis probe m, up to ~640 GeV
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xx° — 3¢ Interpretation

CMS Preliminary L =195 fb”, /s =8 TeV ,

~+ ~0 . —
X1+ X, (WIno) < T g 100 5
90 v l E 600~ PP =X, X, 95% C.L. CLs NLO Exclusions | =

- ~t ~ —~ —~ - -
PR ~ =~ - X T Ve e ™ 2 opserved 31 o, 1 - 2
g V o = 500 ) ~ . - eory ] | O
L°VL 133 [ % — Ze, I, TT - i o)
o | 2 0 i = = = Expected 3/ i1Gexpenmem 1 | 2 @
2, v, - Br(y,—1'1)=05 --- 1 =2 10° g
50 (bi 400 . - 3 o
Xl ( IHO) I T s 1 o
RN R o 2" LN 1 ] 5
30 S ST B =
E - /e// _ = 10 %
i o / 200 N S
P2 X2 L L. . st - ~O : "'o' \\ : B g_
L ~ [ .- \ | _ .
o 14 X1 100 - = 3
e ~ ~0 : = )
e - o 1 = S
Pl ~:t /é\/ Xl _| [ | T R B | | T R B | | T B | | T R B | | L1 tl :I |_§ (L)()
X1 / %0 200 300 400 500 600 700 800 o

m..=m_ (GeV)

m-=0.5m_. + 0.5m_o X
v ! X, X, 1 2

« Assume light left-handed sleptons/sneutrinos: 32 signature
— Both x* and x° couple equally to e, u, T
— 50% branching fraction penalty for J> — vv — X, vv
* Results from 3¢ analysis probe m, up to ~740 GeV
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2= (=8
E

> Z
] Y H/
% P2 X2 . &—— 5((1)
: 32, N0 T,y ON-Z, high M+
___ 0
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L =195 b {s =8 TeV

S\ | T L(; ’\‘Vi T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ V. T T T ] § 9 [ T T T LOV hji T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ] M §
® - PP, 95% C.L. CLs NLO Exclusions - - = [O) [ PP XX, 95% C.L. CLs NLO Exclusions | E’
e N 70 == Observed 3/ only 1 7 S e [ 70, 77° —— Observed 22 only 1 7 2
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« ~20 deviation between 32 observed vs. expected
« Good agreement in Z(22)V(jj) channel
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2= Xx*X° — W(2v)H(bb)+Emss

Preselection Sianal reai th M
exactly 12, 2 jets (both b-tagged), |.gna reglon. wi bb mass
E,miss > 50 GeV window requirement inverted
3 o e —— e R S RS = )] L CMS Preliminary : ‘
8 os E [ Vs=8TeV,|Ldt=195f" : : i
© | CR-M., all other.cuts-applied. ..o ]
TP —pr—————— a o | ‘ ‘
(053000__ CMS Preliminary 1 B : : : : : i
7o) [ Vs=8TeV, [Ldt=19.5fb" - ‘ ‘ ‘ ‘ ‘ -
22500~ = i | | | | | ]
2 B s - + o 4]
w000 -W+Iightjels _: 1...% + %l I
C I:IRare N : :
1500 :_ |:| % — (WL )(HK) (200/1) x20 - - i
5003 -
C 0 i z z z z
- >50 >75 >100 >125 >150 >175
%50 100 150 200 250 300 350 400 450 500 E.T'SS Threshold [GeV]

M ; [GeV]
« The M., shape is well-reproduced in preselection region
« (Good agreement in signal region outside the M,,, mass window
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E

y*x° — W(2v)H(bb
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Preselection: exactly 12, 2 jets (both b-tagged), E{™'ss > 50 GeV
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Bai et. al.
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x:x° — W(Qv)H(bb)+Emss

Sample ET"* > 100 GeV | ET"™° >125GeV | E7"*® > 150 GeV | EF"° > 175 GeV
Dilepton top 28+1.2 23+1.0 1.7 +07 1.2+ 05
Single lepton top 1.8 +1.1 0.9 4 0.6 0.5+0.3 02402
WZ — fvbb 0.6 +0.2 0.440.2 0.340.1 0.3 +0.1
W + bb 1.54 0.9 1.0 4+ 0.7 0.9+ 0.6 0.2 4 0.3
W-light jets 0.54 0.2 0.3+ 0.1 0.240.1 0.2 +0.1
Rare 0.4 4 0.2 0.340.2 0.3+ 0.2 0.2 4 0.1
Total SM 7.7+ 19 54+1.3 38+ 1.0 23+0.6
Data 7 6 3 3

Xi X — (W;zg)(H;zg) (130/1) 9.0 +£ 1.2 754+ 1.0 6.0 +0.8 45+ 0.6
Xi X — (W;%)(H;z%) (150/1) 7.3+ 1.0 6.2 4+ 0.9 5.0+ 0.7 3.6+ 0.5
Xi X — (W;%)(H;z%) (200/1) 7.3+ 1.0 6.0 + 0.8 49407 3.6+ 0.5
Xi X — (W)E&)(HX&) (300/1) 5.5 4 0.7 52+0.7 4.6 £0.6 41+0.6
ke — (WD) (HxY) (400/1) 34404 33404 3.0+04 2.74+04

« Sliding E;™ss cut: >100, 125, 150, 175 GeV
» Good agreement in all regions
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13 xiXO — W(Qv

bb)+E miss

Events / 50 GeV

E.miss > 100 GeV

Events / 50 GeV

E miss > 150 GeV
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E

SS 20 Results

Sample ee Uu eu Total
Fakes 03+03 02+02 08+05 13+08
Charge Flips < 0.01 < 0.01 < 0.03 < 0.03
Genuine SM SS 04+04 044+04 08+06 16+09
Total SM 0.7+05 06+05 16+07 [29+12
Data 1 1 1 3
Xi X — (W;Zg) (Hy g) (130/1) | 0.840.1 1.0+0.1 1.9+0.3 3.6+0.5
X& X — (W;zé) (Hx 5> (150/1) | 0.540.1 0.640.1 1.44+0.2 2.540.3
;@ X — (w;zg)) (Hx 8) (200/1) | 0.20+£0.03  0.4+0.1 0.6-0.1 1.240.2
Xi X — (W;z%) (Hy 3) (300/1) | 0.07+0.01 0.12+0.02 0.19+£0.03  0.4+0.1
X X — (WAY)(HEY) (400/1) | 0.02£0.00 0.0340.00 0.06+0.01  0.11:0.02
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Interpretation

CMS Preliminary

\E=8Tev,j1_ dt = 19.5 fb™
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* Probe up to ~200 GeV

» Large sensitivity
iImprovement in 14
TeV data expected
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'/,

# MSSM Higgs Bosons [1]

mass spectrum in the
“decoupling limit”

2
£
M,y>> M, + —— HO, A%, H+, H-
physical Higgs bosons in MSSM:
ho, H° A° H* H-
<135 GeV + —— hO
\

can be “SM-like”

* [1] Ch. 8 of Martin’s SUSY primer http://arxiv.org/abs/hepph/9709356 and
references therein
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= \WH-+E-,Miss Individual Limits

CMS Preliminary {s=8TeV, [Ldt=195b" CMS Preliminary {s=8TeV, [Ldt=19.51b"
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# Neutralino Decays to Z vs: h ;

(a) (ﬁz — hﬁl)

tan B =10

.
S 300 |
S i
X '

200 M, = 300 GeV ’;

>

|
l
I

0.0S )

100 200 300 400 500
M, [GeV]

Gori, Schwaller, Wagner
arXiv:1103.4138
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# EWK SUSY Mass Spectrum

~Y

0) higgsino (H)

~0 ~+ ~0
X3:X25X4

mass

G gravitino
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# GMSB Higgsino ZZ+E-miss Model

Matchev, Thomas, Phys. Rev. D 62 (2000) 077702
Meade, Reece, Shih, JHEP 05 (2010) 105 Lop—r T T

. ) oL 7 (a) tanp=3 -~ _ 7 L
Ruderman, Shih arXiv:1103.6083 0'65_ : -
* * < 02F
W*orZ . Xl ’XZ’Xl (hlggSan) E 1.0 —
mass ~ O(1 GeV) ;{?o'eg";_ (b) tang=40
= 0.6 — Z_--
0.4f /. h
Z b
0.0 L L
-1.0 -0.5 0.0
. 2 ~ -t tan™!(11/M,)
G (graVItan) Figure 1: Branching ratios of the lightest neutralino Br(x} — G +,h,2)
as a function of the neutralino mixing angle tan='(u/M,), for a fixed mass
Mo =160 GeV and my, = 105 GeV for (a) tan 3 = 3 and (b) tan 8 = 40.
neutralino-neutralino chargino-neutralino chargino-chargino

\ "Idf"fé \ g \ :/.J_f___
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2= The Mcr, Variable

@ Konstantin Matchev and Myeonghun Park: L. ShCh utska
® Phys. Rev. Lett. 107, 061801 (2011) (hep-ph:0910.1584) EPS2013
Vit (ma,piT)
[/
@ for P> VC, where V - a visible / / //

particle: / (‘7]‘
M¢gr =m? (V1) + m*(V2) Y,
C

1

+2 [ET(Vl)ET(V2) +pr(Vi)- pT(V2)]

@ an endpoint:

max mz(P)_mz(C)
MCT o m(P)

@ if PP are not at rest, use E and pp
components normal to Ur:
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