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R-parity violation

MSSM Superpotential
W :hgéi ":luljj +th§i 'Hdﬁj +hl2|:i 'ﬁuﬁj —HHd '|:|u

additional allowed terms:

Wy, =240 LR+ 4% QB UL D Wy, =2"UDD,

- most general gauge-invariant and renormalizable superpotential

Some facts of bilinear R-parity violation

— I\/Ilg2 +M29l2 A2

- largest neutrino mass at tree level m, 4detM . H

« 2 mixing angles at tree level £

* remaining masses/angles at 1-loop-level tand,, = ﬁ tand,, = — er -
- correct scales of mass differences Am;?2 A, N+ A

How is that connected to colliders?

dominant part of ;?10 —W —1. coupling: Oi" =A;- T(M,M,, g, tan B,v,,v,) oc A,

i

-> Neutrino physics at collider experiments
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LHC searches

Situation at LHC

bRPV exclusion, multijets channels

SUsY

One dedicated bRPV mSUGRA search < 750 o — |
from ATLAS (ATLAS-CONF-2012-140): & .., pATLAS Preliminary —— 2ooet 1o -
* large jet multiplicity & Observed limit 1 fb" (2011)]
* 1 isolated lepton
* missing transverse momentum

I Ldt=4.7fb" Vs=7 TeV
600

All limits at 95% CL

550

bRPV parameters fitted to neutrino data SN
bRPV mSUGRA tested for m;,, > 240GeV  >% N
(=cT <15 mm) 450
analysis probes colored sector of theory via
squark production and subsequent decays
coupling of EW sector and colored sector

350
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(tan(B) = 10, sign(p) = +, A; = 0 GeV)

Situation at the ILC

 direct neutralino production - direct access to EW sector
* need better parametrization than mSUGRA to study phenomenology of this model,
especially decouple EW sector from colored one - generic model
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Generic SUSY model

Model definition ot — _ =0
- high squark masses (~1.5 TeV) 1 X1
—> gaugino like LSP | —
- most relevant parameters for cross section: I €
* selectron mass 1 ~0
« neutralino mass e = — X1

0 __0 0
o(X, X,) X BR(Y, » W)

Example point

~0 %‘1000 E
* m(Xy) = 98.4 GeV & o0 direct production @ ILC 3
* CT :~4055mm 800 ©
° BR(ZJOQ W }J) =0.28 700
* BR(X;> W) =0.25 600
beam polarization Vs = 500GeV: 00
400
+0.3 -0.8 35 200
-0.3 -0.8 49 4060 80 100 120 140 160 180 200 220 240,
2 0 170 Expectations for |Ldt = 500 fb?
+0.3 +0.8 209 ~193500 events:
-0.3 +0.8 387 ~15170 (UW uW) events

~12093 (TW TW) events
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Event topology

- 2 (displaced) vertices

- M or T from (displaced) vertex
- 2 on-shell W bosons e
—> hadronic W decay: 6 visible final states

polarized e~ > polarized €

Relevant event classes

jet
L s YWWUW - “pu channel® - 4jets
« YWTW - “pt channel” - 5jets
_ « TWIW - “r1r channel® - Gjets
jet
Goals

« reconstruct neutralino mass
« count event classes in order to measure ratio of BR(chil0->W p) and BR(chil0>W 1)

* later step: measure decay length
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Reconstruction strategy

_ Yy background removal

= = = = = = preselection

W

* remove 2 leading muons from PFO objects

» force rest of the event into 4 jets

« find two good W candidates from jets

* try to combine 2 equal mass objects from Ws and leptons

* remove leading muon from PFO objects

« force rest of the event into 5 jets

« consider jet with lowes multiplicity as tau

« find two good W candidates from remaining 4 jets

* try to combine two equal mass objects from Ws and leptons

« force event into 6 jets
* consider two jets with lowes multiplicity as taus
» find two good W candidates from remaining 4 jets
* try to combine two equal mass objects from Ws and leptons
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Datasets and used software

Datasets
» 6f SM background: 500GeV DBD mass production (ILD_ol vO05)
* bRPV SUSY signal: private production with DBD software

Theory input Event generation
« SARAH for generating model files for ILCWhizard (v1.95)
event generator including ILC beam spectrum

« SPheno for SUSY parameter
calculation and for fit of RPV
parameters to neutrino data

Full Simulation
» simulated and reconstructed with ILCDIRAC system
 reconstruction: v01-16-p05_ 500
 simulation: v01-14-01-p00
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Preselection

select only events with high multiplicity and small missing energy:

- reduce SM 6f background
- reduce leptonic W decay contribution 2 E,s > 350GeV

2 Npgo < 150
lwhadlwhad Iwhadl,leplwlep
signal with fully hadronic Ws signal with leptonic Ws
0200""|""|""|""|"' 103 0200""|""|""|""|' T
L L dt=100 fb! e - JL dt=100 fb! B
[ B o B
Z i Z i
150 [- 150 .
i 1072 i
100 | 100 |
) 10 :
50 B 50 N
0-l||||||||||||||||||||||||||||- 1 i :
0 100 200 300 400 500 600 00 400 500 600

E,. [GeV] | E,. [GeV]
2 leptonic Ws

1 leptonic Ws X %
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Preselection — cut flow
cut SUSY SUSY SM 6f
signal non-signal | background

no cut 5641 32564 49461
excl. k; converged 5641 32299 49453
E.i. > 350 GeV 5483 11593 40224
Npro > 50 5468 8472 39927
Npeo < 150 5390 8414 29825
efficiency 0.96 0.26 0.60

/ \

ppchannel MT channel | 1T channel

1617 2783 1241
preselectlon 1561 2656 1173

efficiency 0.965 0.954 0.945
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Muon reconstruction (Mg channel)

selection:

 Pandora PFO muons

* no isolation required - depends on neutralino mass
» keep two most energetic muons as signal muons

u efficiency vs. momentum

\) 1_""|""|""|'lll|||||_
i -h--—-...-'-""""""""'""+"""ﬂﬂ
B -

U.8_‘+ ]
o6l -
0.4} ]
0.2} ]
3] EE P N I
0 10 20 30 40 50

P [GeV

t,truth -

| reconstruction quality (momentum)

1_:.02_"'|lll|lll||||

01F

pl’E".ED/ p‘[ru

0.99

0.98 Lol
0 20 40 60

P

t,truth

-> overall efficiency of signal muon: 91%
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W reconstruction (up channel)

* remove leading muons from event

* pair jets and test against W mass -

« force remaining objects into 4 jets (Durham)
best jet combination is considered as W

W reconstruction quality (momentum) W reconstruction quality (energy)
51.1_----|----|""|""|----_ 51.1_----|----|""|""|""
o | Jur |
o - ]l = i
$.05F } 4 g.05F T .
T R
' + - - ¥4+ :
1r ++++ +H+w+++ 7 1r ++ + + -H+—~+++++ 7
0.95 {1 095} * .
Og'....|....|....|....|....- 09-....|....|....|....|....
0 50 100 150 200 25(C 0 50 100 150 200 250
o) [GeV P [GeV
t,truth ) t,truth -

- W efficiency: 64% for (g(\f/ < 2) and can be further increased with kinematic fitting
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Full event reconstruction (up channel)

combine into two equal mass objects

e

reconstructed mass in WL Wy channel

= @D

% g I;IsLﬂI{Sfllja:::k:grnl:pu;dl | I: :3;1 50 . zocl)meld arl1d rebinlne(; .
(D ——— +" background decays - B ]
‘@300 B ; sign-jl decays ] g :
0 - 7]
Q2 1 € [
g | 1 Sroof !
©200 | g | 3
100 | 1 3
0 :IL dt=100 fb1 . :;[L dE:lOIO fb-L , , | , o
0 50 100 150 200 250 0" g 100 120
Mreco [GEV. Mhreco [GeV]

- very clean reconstruction of neutralino mass

- almost no 6f standard model background
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Full event reconstruction (other channels)

* remove leading muon from PFO objects

« force rest of the event into 5 jets

« consider jet with lowes multiplicity as tau

« find two good W candidates from remaining 4 jets

* try to combine two equal mass objects from Ws and leptons

- analog to yu channel

« force event into 6 jets

* consider two jets with lowes multiplicity as taus

» find two good W candidates from remaining 4 jets

* try to combine two equal mass objects from Ws and leptons

*number of events after preselection in 11 channel (uu channel): 1173 (1561)
*\W selection similar to selection in yu channel :

Yo <2 using

« efficiency for full event reconstruction including taus is expected to be

much less than in muonic channel
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Full event reconstruction (tt channel)

combine into two equal mass objects

e

aka “2 jet with least components

= @D

signal (1t channel) SM 6f background (tt channel)
N}{ 20 IJI_Id”(I)OIftI)IIIIIIIIIIIIHII”I NP{ 20
L L gt=1 B |1 _
' L M 10 _
i I 1 i
15 . 157
: 1310 :
10 . 101
i 1]
- 1

0 50 100 150 200 250
Mreco [GeV]

ttbar
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Full event reconstruction (tt channel)

combine into two equal mass objects

e

aka “2 jet with least components

= @D

reconstructed mass in Wt Wt channel number of PFOs in biggest 1 jet
LT T 11 I LI I LI L I LI I L L L . b N 1rrri LI I L L I LI I LI
% 40 B — SM 6f background - ‘Eﬁ i ] — 5SM &f background i
@) i ——— % background decays j D 20 N 1 'Ll—r ——— " background decays N
___LQ — 4 signal decays -|‘= = _— i":} signal decays 4
@ 30 X 105
QU ©sL h
"E I - “Tau ID“: -
ﬂ] 20 -_ _ i gl -LL = N<10 i
i 10 | [JIH - muon veto
10 . sE [ Flf h
il I
N . |

0 50 100 150 200 250 0 10 20 30 40 50
Mreco [GeV number of PFOs

T 7
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Full event reconstruction (tt channel)

combine into two equal mass objects

e

aka “2 jet with least components

= @D

reconstructed mass in Wt Wt channel number of PFOs in biggest 1 jet

> LA _‘_: i L L
O 20 h —— SM 6f background ] 0 L J' —— SM 6f background E
B —— %" background decays - 9 12 L —— % background decays
% - e % signagl decays ' : -'E [ e ; signjl decays '

E 15F 1 10 .
=t b “Tau ID“: i
o F | W - N<10 ]
10 § 6 4" - muon veto
I 4 -
oF s -[ .
- 2 _‘FL .
0'....|.. ] U'lll'

0 50 100 150 200 250 0 10 20 30 40 50
Mreco [GeV number of PFOs

T 7
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Efficiency matrix

preselected 1561 2656
513 91
N(up channel) 0.329 0.034
N(ut channel) 10 216
0.006 0.084
N(TT channel) 0 2
0.000 0.009

1173

13
0.011

33
0.028

54
0.046

8414

o1
0.006

33
0.004

23
0.003

25
0.0008

34
0.0011

- SM 6f background controllable (especially in signal region)
—> entries in efficiency matrix reasonable
- SUSY non-signal contribution dependent on SUSY parameters

(mainly stau mass)
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Precision estimation

relative error on ratio of BRs relative error on sin20,,

(..).5"'|"'||||||||III 0_5|||||||||||||||||||_

- theory uncertainty
from remaining SUSY
parameter
dependence (loop, ...)

theo. uncert.: 50% |

theo. uncert.: 30%

theo. uncert.: 10% |

A(BR(x?awu)/BR(x?—z.wfc))

0|||||||||||||||||||_><103 0|||||||||||||||||||:><103
20 40 60 80 100 20 40 60 80 100

ole'e— zj’ z:’) j L dt slete— zj’ z:’) I L dt

- ~6% uncertainty after 100000 produced neutralino pairs
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A(BR(X,»WH)/BR(Y,»W1))

Precision estimation

relative error on ratio of BRs

relative error on sin2@,,:

theo. uncert.: 30% -

precision @ ILC i

o———rt—1 03F e precision of neutrino data
20 40 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 | 1 1 1 _><1 03

cle'e— 20 40 60 80 100

G z? z:’) I L dt

- ~6% uncertai

uncertainty ]
maining SUSY ]
Ler i
ence (loop, ...)

theo. uncert.: 50% |

theo. uncert.: 30%

theo. uncert.: 10% |
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Conclusions

R-parity violation is an interesting alternative to R-
parity conserving SUSY

> allows an interesting interpretation in terms of o S

_ (5150 ]
neutrino parameters = |
> full ILD simulation of a bRPV SUSY model %,’1002‘ y
performed ;
50_— -
> very clean event class selection possible, almost no i
background Ol 1 e
80 100 12& Vi
> precise chil0 mass reconstruction: . m[ .?._
m,=98.3910.13 GeV \
0.5 [

> precision of atmospheric mixing angle

measurement in same ballpark as neutrino &
experiments @ 0_4;/

. 0.35ﬁ
Thank you for your attention. sl
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Backup slides
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Bilinear R-parity violation

Superpotential

A N /\b

W =5ab(htij©iauj|:|: +hg(§ib|jj|:|§ +th:?|§ij —HHgH, +-)
\

J

Y
MSSM superpotential bRPV term

- Higgs/Slepton-mixing 1=1...3

- Sneutrinos acquire VEV <Vi > =V, _

- corresponding RPV soft SUSY breaking term LE?EV — —Bi EE; Lia HS’

masses and mixings of neutral fermions

oT c v 923 g1 g2
Basis of neutral fermions: VvV = (—Iﬂ, ,—Iﬂ, , H , Hu Vs VH,VT)
. . . _ 1/ oY 0
Mass terms in the Lagrangian are given by: | =—= (W ) M W+ h.c
m 2 N [ ] [ ]
m"

M ,
M, = X
“lm
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Bilinear R-parity violation

| | - M, m'

Approximate diagonalization of M, MN — X
m 0

MN can be block-diagonalized for small RPV parameters via the Seesaw-like

diagonalization: MN — diag (|\/| o M, )
(A AN, AN
M g2+M g|2 ,
m, =-mM ,m' =2 = A A, A, A,
z 4detM , )
(AA, AN, A

T

where Ai =&V + 1V, ,alignment parameters"

A final diagonalization of M , leads to the neutralino masses M |
Z A

and a diagonalization of M leads to one tree level neutrino mass.
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LHC searches

Situation at LHC

bRPV exclusion, multijets channels

One dedicated bRPV mMSUGRA search

5 L L S SUSY,
from ATLAS (ATLAS-CONF-2012-140); & ., FATLAS Preliminary —— o=eesimt (C1e5cs) _
. |arge Jet mu|t|p||c|ty Eg 650 E_ Observed limit 1 fb’! (2011)5 50 ?
- 1 isolated lepton - [Lat-arms mrtev z
* missing transverse momentum NG Al at o5% L 1 e
- bRPV parameters fitted to neutrino data > ER=
- bRPV mMSUGRA tested for m;, > 240GeV % E
¢ (=cT <15 mm) 450 = 20
« analysis probes colored sector of theory via . E
squark production and subsequent decays ~. 1"
 coupling of EW sector and colored sector 0 ] .
300 [ ‘, =)
Lo b e N 1

200 400 600 800 1000 1200 1400
m, [GeV]
_ _ (tan(B) = 10, sign(p) = +, A; = 0 GeV)
Situation at the ILC

 direct neutralino production - direct access to EW sector
* need better parametrization than mSUGRA to study phenomenology of this model,
especially decouple EW sector from colored one - generic model
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Beam background

k; 1.3, ExclusiveNJets 6

effect of vy overlay

%400 _;I EI,I,iSIwilthf:‘Ju; ","I‘,' {;w;rl;ayl n _:
% | —— E,;s with vy overlay ]
0300 B
o ]
= ]
200 B

100 | ;

800 SOUI '406' '506 IéUU
E, [GeV]

* overlaid yy=>hadron events per interaction: <N,, >=1.7
 exclusive jet clustering to remove beam background:

A. Vogel ete” Pairs

Beamstrahlung

correction for yy overlay

~400
()

rgntrieg{SG
S

-
o

100

[ —— E,. without vy overlay

T corr. E,, withyy overlay T

300 300 400 500 600

E, [GeV
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- all following steps based on reconstructed particles in these 6 jets @



Preselection (signal channels and background)

Npeo vs. E . (uu signal) Noeo vs. E . (1t signal) Npeo vs. E (1:': signal)
oZUU T T OZUU""I""I""I""I"'-"' o ZUU LGN L L L B L L L L L LB N
L B L B [T B
o - o - o -
< I < I < I
150 150 160
100 | 100 | 100 |
50 F 50 F 50 F
0- PRI TN TN T T T T T SN N T TN YO T N S ST S Y N N BN 1 0- |||||||| 1 0-||||I||||I||||I||||||||I||||
0 100 200 300 400 500 600 0 100 200 300 400 500 600 0 100 200 300 400 500 600
\ns [GeV] ws [GeV] \ns [GeV]
SM 6f background SUSY 3 body decays signal with leptonic Ws
0200""I"""" Ol OAUU TTTTT T LN LR B BN 0200""|""|""|""|""|"" 103
o f o ] nf
< 1 < < I
150 | 150 150 |-
: N - 102
100 |- 100 F 100 |-
: : i 10
S0 S50 - S0 -
ol 0-. . 0'
0 100 200 300 400 500 600 0 100 200 300 400 500 600 0 100 200 300 400 500 600
VIS [GeV] VIS [GeV] VIS [GeV]
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Preselection

select only events with high multiplicity and small missing energy:
- reduce leptonic W contribution

- reduce SM 6f background -2 E,. > 350GeV
> Npgo > 50
> Npgo < 150
lwhadlwhad
signal with fully hadronic Ws SM 6f background
0200 e 10° 5200 T
L = L dt=100 fb! I - JL dt= 100 fbl
o - o _
Z : Z :
150 [- 150 -
I 102 i
100 | 100 |
: 10 :
o0 o0
0 bt ' 1 ol
0 100 200 300 400 500 600 0 100 200 300 400 500 600

[GeV]

[GeV]

0@
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Muon reconstruction (Mg channel)

selection: « Pandora PFO muons
* no isolation required - depends on neutralino mass
» keep two most energetic muons as signal muons

u efficiency vs. momentum u efficiency vs. cos(0)
W 1_----|---'|""|""|----_ W 1|||
| e _-_.__-_-l-_.__._-h.h_._-i-ﬂ' _._...-t-"“-i-"""": H-i. H_._H...-i-* _._._f-i-i-H... _'_*"ﬂ_.-h.."_._ﬂ W"’-.-i- ]
. i h 4
0.8F, 1 osf -
0.6?F { o6} .
0.4} 1 o04f -
0.2F 1 02f .
0|||| 0|||
0 10 20 30 40 50 -1 -0.5 0 0.5 1
pt,truth [GGV_ CC'S(etruth)

-> overall efficiency of signal muon: 91%
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Muon reconstruction (Mg channel)

selection: « Pandora PFO muons
* no isolation required - depends on neutralino mass
» keep two most energetic muons as signal muons

| reconstruction quality (momentum) L reconstruction quality (cos(8))
;1_,:02_"'|"'|"'|"'|---_ i.02_---|---|"'|"'|"'
S & |
d.011 1 21.01F -
a | T ,S [
i
1 Y ittt ot EE 1 :-*- ++{- .*w-{'m-‘.. e uaatagt g
0 I
I ] O [
0‘99__ 7 00.99_— -
_ e e ] oogle vt v v v
0 980 20 40 60 80 100 0 20 40 60 80 100
p [GeV] P [GeV]
t,truth t,truth

-> almost perfect reconstruction of muons
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Full event reconstruction (up channel)

combine into two equal mass objects

- o (glc;eVSZ) = -

signal (uu channel) SM 6f background (up channel)
NHZO ILleOfb rrrrrrrrrprrr NHZU IILIdItll(I)OIftI)I R B L LR
t 1 - 5 = = i
I | ||'|| ] 10 ; r.mﬂ ] 19 10°
15 ' 15[ ! || | B
: : Wl :
3 10 : TR 1310
10 10 |||I ||I| 11 g
I 1 I I II I 1 1
or °r {b . :
i i | III .
i 1 i II 1
0 et i 0 it — i
0 50 100 150 200 250 L 0 50 100 150 200 250 L
Mreco [GeV] Mreco [GeV]
> Xegm” <2
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Full event reconstruction (WuWT channel)

signal (1t channel) other SUSY decays (1t channel) SM 6f background (ut channel)
t\l?..< _""I"'-I-"'I-'I"II"" Nx20_""|"|'.||"|'|.'"-|--- o~ 20_""|"'||| M rrr
L color ailll idential to 6f - color axis idential tq 6f - ||'l:||| 102
i 11 i i 11
151 | L 157 | 1
: ! g 10
100 101
; IIIIII L
| 1
5k || 1II 11 5
IIII | 11
L OII ‘I 0_ 10—1
0 50 100 150 200 250 0 50 100 150 200 250 0 50 100 150 200 250
Moo [GEV] Myego [GEV] Myeco [GEV]
reconstructed mass in WpWr channel
L I LI I LI L I LI I LI
%1 20 B —— SM 6f background ]
2 (D I —j?)background decays ]
XW < 2 '-I'-O-..1 00 - —i?signaldecays ]
D L J
2 L
<2 Q ]
T I ]
60 -
40F .
20F -
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Precision estimation

How many event would we expect to end up in each event class?

true yWWpW  true pWTW true TWTW
N(up channel) ( Azgj 2ABz'ﬂgfl 522'26‘2 \
N(ut channel) W2 di 0 2ABz'hadgﬂgT B°r Thad€uE: | O J- L dt
N(TT channel) K 0 0 B’z &’ )

assumptions for efficiencies and errors

use e.g. N(up channel) and N(pt channel)
to estimate the statistical and systematical error on

L 2
—=tan - @
B 23
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Precision estimation

How many event would we expect to end up in each event class?

true pWWpW  true pWTW

N(up channel) ( Azgfl 2ABT #85
N(ur channel) \V/, 2 di 0 2ABz7, & WEr
N(TT channel) K 0 0

true TWTW
Bz 2'2 82

B’z Thad€ uE:

2 _2 2
B z-hadgr

Translate into precision of neutrino mixing angle determination

055F

0.50

precision of neutrino _— |

—~ 0.45F

data [PDG 2012] &

precision @ ILC 0.35§

g,= 0.90+1% E
£, = 0.40x1%

el 0. 6o+1%.

1x10

Benedikt Vormwalc

50 200

ee—»mx)ILdt

085F T ] =
] N .
o) -_
S‘Pi."\l L
D= .
035F €£,= 0.90+1% ]
035 € = 0.40+£10%
L &wT 0,60%1%

50

_Ix10?

100 150 200

s(e'e > T, %) J. L dt

\.l./



Bilinear R-parity violation
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LHC searches

Situation at LHC

bRPV exclusion, multijets channels

One dedicated bRPV mMSUGRA search

5 L L S SUSY,
from ATLAS (ATLAS-CONF-2012-140); & ., FATLAS Preliminary —— o=eesimt (C1e5cs) _
. |arge Jet mu|t|p||c|ty Eg 650 E_ Observed limit 1 fb’! (2011)5 50 ?
- 1 isolated lepton - [Lat-arms mrtev z
* missing transverse momentum NG Al at o5% L 1 e
- bRPV parameters fitted to neutrino data > ER=
- bRPV mMSUGRA tested for m;, > 240GeV % E
¢ (=cT <15 mm) 450 = 20
« analysis probes colored sector of theory via . E
squark production and subsequent decays ~. 1"
 coupling of EW sector and colored sector 0 ] .
300 [ ‘, =)
Lo b e N 1

200 400 600 800 1000 1200 1400
m, [GeV]
_ _ (tan(B) = 10, sign(p) = +, A; = 0 GeV)
Situation at the ILC

 direct neutralino production - direct access to EW sector
* need better parametrization than mSUGRA to study phenomenology of this model,
especially decouple EW sector from colored one - generic model
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LHC searches

Dedicated displaced vertex search (JLdt = 33 pb-1)
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ignal region

10

ATLAS
JLdt =33 pb”’

e Data 2010
B signal MC

2 3 4 5678910
Number of tracks in vertex

20 30 40

search for:

* |Zpyl < 300mm, 4mm < rp,, < 180mm
* 1 high-p, muon

background free analysis (Ng5<0.03)

di-squark production - direct decay to LSP

arXiv-1109.2242

—m— 700 GeV §, 494 GeV i:'
—— 700 GeV §, 108 GeV i:‘
—+— 15TeV{, 494 GeV if

—&— 150 GeV §, 108 GeV
PROSPINO: o(m_ = 150 GeV)
q

PROSPINO: o(m_ = 700 GeV)
q

ATLAS _

_[Ldt =33 pb”

assumption:
>-<1(.'!-:5 = 5
16 =10
L
1.4 m
< 10?
G
1 810
0.8 %
' o
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107"
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LHC searches

Dedicated displaced vertex search

3 T T T T TT1T71 T T T 1111 100 ! ! ‘ ‘ praductlon cross section e
210°: arXiv:1109.2242 |nd|rect production @ LHC
é - —=— 700 GeV'§, 494 GeV i
=102 —— 700 GeV g, 108 GeV |
c g —— 15TeVq 494 GeVy, =10 |
-_g - —=— 150 GeV G, 108 GeV i P
O . PROSPINO: 6(m_ = 150 GeV) S
3 106 ! | S
PD R PROSPINO:o(m, =700 GeV) e Q
) 2 0
S K\ S 1
O 15 Sy ol i E °
10 ;— ATLAS —; 0.1 . . | : | ~ Whizard 2.0.5
- = 1] 800 1000 1200 1400
i .[ Lat=33 pb™ 1 squark mass [GeV]
10-2I| | IIIIII| | IIIIII| | [ .
1 10 102 10° extrapolation: 33pbt > 5fb!
ct [mm] > limits drop by a factor of ~v200 (=14)

» consider ILC-friendly case - light neutralino (red curve)
* even with higher statistics LHC sensitive to cT=[1mm;12mm] for mg,,,=700GeV
* not sensitive in case of high squark masses and large ct
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