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Ing
by

Ben Allanach (University of Cambridge)

« Current constraints on SUSY breaking
 Flavour violation

* R-parity violation

* LHC constraints on SUSY breaking

International workshop on supersymmetry and supersynyrbetiaking B.C. Allanach-p. 1



M- G|obal SUSY Fits
Q Why perform global fits to SUSY using DM+indirect d:

% Science & Technology

Facilities Council

13 Jun 2006 14: 5a'am7 113 Jun'édos 10 58 AM EDT

5 T,
o e
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B (Global SUSY Fits
oo} Why perform global fits to SUSY using DM+indirect d:

International workshop on supersymmetry and supersynyrbesiaking B.C. Allanach- p. 2



bl e
“ Constraintson SUSY Models

RS
gﬁg CMSSM well-studied In literature: egs, oiveet aipLeses

(2003) 176; Roszkowslat al JHEP 0108 (2001) 024, Baltz, Gondolo, JHEP 0410 (2004) 052;.

tan3=10, u>0

S ) science & Technology
Facilities Council

o
>

2
(%))
o
Q
3

) 2 103 04 -10* -10 0 10% 10% 5 10 20 50
100 200 300 400 500 600 700 800 900 1000 ooy e

My (GeV) A negative

.;'!l.'-"--"'-" ”IJ'J'.F.. ¥
ey ‘.

& Cambridge g5

= St
Ir1 i g _E“-;«.H.
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i | mplementation
3@5

are: M 7 s, At,b,T,,Lu mip, ,, tan B,

deaL = Msp s Mag, = Meg s Mégp = Mig s mf,b,%R L
MS . —1 MS
my, my(my) as(Mz)™">, a= (Mz)">, Mz. We use

e 95% C.L. direct search constraints

S pE— e Qpuh?=0.1143 + Boudjemaet al

lllllllllllllllll

* §(g—2),/2 =(29.5+8.8) x 1071? Stockingeret al

* B—physics observables including
BRb — 37]E7>1.6 Gey = (3.52£0.38) x 10~*

* Electroweak datav Hollik, A Weberet al

21n£:—ZX?+c:Z(pi _2602 +c

oF

()

International workshop on supersymmetry and supersynyrbesiaking B.C. Allanach-p. 4
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Lﬁﬂ;ﬁ;

Facilities Council

Additional observables

2 Msrsy

— 9 1 V2
5(9 )“~13><1010( U0 Ge ) tan (3

et
L L BT L

BR|b — sv] o tan ﬁ(]WW/]WSUSY)2

/X\M\J
t S

; /@

International workshop on supersymmetry and supersynyrbegaking
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Lﬁgi}?

g Application of Bayes

L = p(d|m, H) is pdf of reproducing datd assuming
PMSSM hypothesigi and model parameters

p(m, H)
p(d, H)

p(m|d, H) = p(d|m, H)

p(m|d, H) is called the pdf. We will
comparep(m, H) = c with a prior.

p(m07M1/2‘d7 H) :/de(mO,Ml/Q,Q‘d, H)

International workshop on supersymmetry and supersynyrbegaking B.C. Allanach- p. 6



I |ikelihood and Posterior
"" E * Q: What's the chance of observing someone to be
pregnant, glven that they are female?
S - Posterior
{ | p(female | pregnant, human) = 1.00

International workshop on supersymmetry and supersynyrbesiaking B.C. Allanach-p. 7



B-B Best-Fit Point
S
IOmeas _ Ofitl / O.meas

Observable Measurement Fit(Log)
m,, [GeV] 80.399 + 0.025

r,[GeV] 2.4952 + 0.0025

sin” Oy, 0.2324 + 0.0012

8(g-2), x 10" 30.20 + 9.02

S ) science & Technology
Facilities Council

BR(B - X, ) x 10 3.55 + 0.42
Rer@ - 1v) 1.11+ 0.32
Rawm, 1.15 + 0.40

A, 0.0375 + 0.0289

Qcouh? 0.11+ 0.02

.;'!l.'-"--"'-" ”IJ'J'.F.. ¥
Lyt 3

& Cambridge g5

1

AbdusSalam, BCA, Quevedo, Feroz, HobsanXi v: 0904. 2548

= St
Ir1 i g _E“-;«.H.

International workshop on supersymmetry and supersynyrbegaking B.C. Allanach-p. 8
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Spectrum
L@;Ex}? D

0.1 012 0.14 0.5 1 15 2

& ;
3 ) Science & Technology
Facilities Council

Obtalned W|tHVUI ti Nest algorlthm In 16 CPU
years. Prior dependenceuseful which predictions
o IS ?

535;““””:“ Feroz, Hobsomr xi v: 0704. 3704

hing g

International workshop on supersymmetry and supersynyrbegaking B.C. Allanach-p. 9



@ 68% CL @ 68% CL
> 95% CL o > 95% CL
—e— CDMS
m w1 \WARP

S ) science & Technology
Facilities Council

1000 1500 1000 1500
Mo [GeV /] mso[GeV/ )

“Illl"{_'. J'I'IJ'J.-FII 5
et o,

& Cambridge g5

It o)
i:ﬂ":‘.'jl] g E.H-N‘\
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|I SY Ty
\,\':l: Jlj':

“-h,(.' dl]ﬂ‘l!‘tﬂi.l. e
'
E:'I:‘-JJ] -E'[ -'Q

International

0.6

0.4

0.2

1 1 0 ) 1 1

10 15 20 25 30 5 10 15 20 25 30
tan 3 tan 3

M1/2 = —Ag = mo/\/§
My = 10" GeV

Two constraints almost enough

P(mpax)
— 0.9
— 0.8
= 0.7

0.6
0.5
0.4
0.3
0.2
0.1
0




L
mu-m MV odel Comparison

Calculate thdBayesian evidenoaf each model

Z, = / p(dim., Hy) p(m| H) dm

p(Hi|d)  p(d|Hi)p(Hy)  Zip(H)
p(Hold)  p(d|Ho)p(Hy)  Zop(Hop)

pi/Para | @symmetrié Loy

Model/Prior| linear| log | flat u, B
MSUGRA 1 3 4
MAMSB

LVS 18 | 20 22

international worksh6h GhE bkt Ee bR mnieakhd Ol , Feroz, Hobson, to appear ec.aanach-p.12



m-Em Any Questions?

% Science & Technology
Facilities Council

lu':"
S .

h: LT g g
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}?Iﬁ Flavour Violating SUSY

L L
ﬁg}? In the MSSM, we additionally have soft mass terms
like

Vo = Qi1a (mé)w Q?L"‘ﬂiR (m

SUSY flavour problem:

[\D

)ZJ ]R+dZR( d)lj ;kR

There Is clearly a need for some organising principle
from symmetry and/or additional dynamics.

There are many approaches to the flavour problem in
SUSY breaking (eg mSUGRA, GMSBMSB,

MRSSM etc)

Kribs, Poppitz, Weinerar Xi v: 0712. 2039

International workshop on supersymmetry and supersynyrbesaking B.C. Allanach- p. 14



%I% ALNOITIaly Vi culalcu U DY
Breaking
Lﬁgiﬁ

Loop suppressed soft masdes

M, = m3/2ﬁga/ga>

i 1 d
(m2)j — 5"”@/2#@%77

e . 1 . 5 ;
Vi = ¥ Yjm =2 > GC(RL)];.
a

« Always present for a
o In brane set-up:

L= ['mls =+ Lhid

« SUSY Flavour problem ameliorated

International workshop on supersymmetry and supersynyrbegaking B.C. Allanach-p. 15




fﬁlfﬁ

SUSY Breaking Terms
Lﬁﬂ;ﬁ;

Scale expressiortsin terms of SUSY
couplings ana ms 9.
g2
Mi — 62 167-( m3/2, 6@ — (33/5, 1, —3)
% Fatities o m 2 8 8
2 _ 3/2 4
: 198 M3 591
T ~ p—
o 25 (1672)2

O: What makes the slepton mass squared values positi

e Gherghetta, Giudice and Wellsep- ph/ 9904378

& Cambridge g5
i i
i

Mfei 1y _E_-L ;_':‘:l,-\

International workshop on supersymmetry and supersynyrbegaking B.C. Allanach-p. 16



) I}? Solving Tachyonic Sleptons
g .
* Non-decoupling effects:

e Katz, Shadmi, Shirman
* Pomarol, Rattazzi

) sciece s Tecolsy . . Jack, Jones
« Extra (heavy) leptonsChackoet al
. . BCA, Dedes

Here, we shall consider the squark mixings, and
therefore only the models which leave the squarks’
____  AMSB terms untouched (in some cases,
ME®  approximately and in some exactly).

;gl ambrig ige =y

L~
..'];__' .E_-;u .
International workshop on supersymmetry and supersynyrbesaking B.C. Allanach- p. 17




}§ﬁ
I Flavoured AM SB

RS
Hg Previous literature only considers (33) entries to
Yukawas. We include flavour corrections, e.g.

(167‘2)2(m2~) 11 S
Q) 4
— — —|— 8 A+

13 16
(YUYJ) <3Tr(YUYJ) — 1—59% — 35 — 593> +

157 3
+Y YV Y + YpY YV + 3(Ye Y2 + 3(YpY, )2

7 16
<m%wﬂmw$+mm@>———@f—%)

signd D ~We’'ll use this to predict
| Internationmuoglr KermJ%Iam gersynyrbeaaking B.C. Allanach-p. 18



%% LDOlllaric 1 1rra rFaliily  Ap-

m proximation
Lﬁﬂgﬁ;
2
39
<m?~]L)ij N (167r/2)2 9ij (—5091 — 395 + 83)

+ AN (6i3ViViy + 653V Vig) ]
B = 6N+ A — (897 + 395 + 2g3)
B)\b = 6Af + A2+ N — (1591 + 395 + 1369?%)

In the super-CKM basiss; < 0.

International workshop on supersymmetry and supersynyrbegaking B.C. Allanach-p. 19



SRS (0). =m; /\/mzb, + m?
L@;Ex}?

o |(6EQ)LIJ

10 20
tan B

Figure 1: Largest flavour violating parameters for
SRR 30 = 40 — 140 TeV. Note that

"f
king gt

-:ul*"‘-‘ iz, %,

International workshop on supersymmetry and supersynyrbegaking B.C. Allanach-p. 20



RS
mem BR(B — Xgv)
s

mg /o = 40 TeV. and

BR®P = (3.52 £0.23 £ 0.09) x 1074,

See

experiment
total
no flavour

S ) science & Technology
Facilities Council

mg,,=40 TeV

Includes 2-loop eg Borzumati,

TSy My,
i “1-

:-ﬁif'm]ﬂ.wh.ij'_-u <P

i " b
i:ﬂ":‘.'jl] g E.H-N‘\

S
>

>

BR(B->Xy)/10

55005

International workshop on supersymmetry and supersynyrbedaking

B.C. Allanach-p. 21



Y5 B

mim D153 — Xo)

gﬁg%? mg /o = 40 TeV. and
BR®®P = (3.52 4+ 0.23 £ 0.09) x 104,

See

experiment . BR(B->Xy)/10
total
no flavour

S ) science & Technology
Facilities Council

mg,,=40 TeV

Everett, Kane, Rigolin, Wang, g, JHEP 201 (2002) 022 d MSSI

__-:\\h':-'.!l'l";-‘} JTIJ'J-_FI: ¥ ' ~ /X\
& Cambridge g5 b/ \S
fﬁ;: Whing gt I‘L.;.;-a.“': b S b S
- > - = = = > = OO0 >

International workshop on supersymmetry and supersynyrbesaking B.C. Allanach- p. 21



I BR(Bs — p ). LHCD
gﬁg}? . BR®*P < 58 x 1077,

i
é@ penEe B molozy
SM Prediction

—~
=
=3
N

'n
a8

N
x
(a2}

total
no flavour
10 20 30 40 50 60
10 20 30 40 50 60
tanf3

Im.._l,"\'_'. JTIJ';_FI”
. Y "l

E-;E'm]ﬂ.wh:ij;u ey

Fr St
i:ﬂ":!.'j.l] g _Eﬂ_-hﬂ
B.C. Allanach- p. 22
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m-Em Any Questions?

% Science & Technology
Facilities Council

lu':"
S .

h: LT g g
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ﬁlﬁ Motivation for iz,
Lﬁgi}?

« It has additional search possibllities.
* Neutrino masses and mixings testable at LHC

d yd N dL
) sieces Teolosy ﬁ \
[ \
> > vas < <
1% d 1
3 ms
(mu) 11 — 5 mgq S1n 29d ;ZL
327 mJ
R

QErsY Mhipy,,

|I"
=

:gi ambrig ige =y
t,,

hing g7

International workshop on supersymmetry and supersynyrbegaking B.C. Allanach- p. 24



9@% LHC SIngle Selectron Produc-
L@;EL};

tion

Like-sign dielectrons and two hard jets connects with
neutrinoless double beta decay:

— International worksfagﬁbermm anmgrsM-ngV O 9 O 2 . 4 6 9 7 B.C. Allanach-p. 25
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Neutrinoless Double Beta Decay

Helidelberg-Moscow limit:

Tf/”fﬁ(Ge) > 1.9 - 10%yrs = m, < 0.46eV.

International workshop on supersymmetry and supersynyrbegaking B.C. Allanach- p. 26



)‘%?I}?

III

ngx}?

Neutrinoless-L HC Interplay

Used fob*each
10 fb~ 1, tan 8 = 10, 50 discovery ofe

l0gy(T75 " (Ge))

S ) science & Technology
Facilities Council

600 800 1000
mO/GeV

TSy My,
i “1-

& Cambridge g5

i =3
i:ﬂ":‘.'jl] g E.H-N‘\
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m-Em Any Questions?

% Science & Technology
Facilities Council

lu':"
S .

h: LT g g

International workshop on supersymmetry and supersynyrbegaking B.C. Allanach- p. 28



Facilities Council

*mm Collider Sparticle Production

Strong sparticle production and decay to dark matter
particles.

International workshop on supersymmetry and supersynyrbegaking B.C. Allanach- p. 29



E I SUSY Kinematics: a Reminder
g Take a particle decaying into 2 pa[tlcles,[éﬁ — bb.
We define the of thebb palir such that:
b
2 = (Vmy + 0% p) =p, +1)
RO S ()
Facilities Council B - _ 2 . 2 L B 2
2, = p~ = my = (P + pp)

Is Invariantin boosted frames
Question What happens to invariant mass in SUSY
cascade decays, where we miss the final particle?

International workshop on supersymmetry and supersynyrbegaking B.C. Allanach-p. 30



fﬁlﬁ

Cascade Decay
%E‘}? [+ - Py =(m0)
A A pﬁl (Ip,.],p,)
Xg - Z — x12 \/mX12 ’p 0 ’272—9X?2)

The invariant mass of thie' [~ palr IS
) sence s Teciey mll _ (pﬁ +pl_) (pﬁ +pl_) pl+ +p12— + 2pl+ " Pi-
~2p,.|Ip, (1 — cos )

:>p0_|_z_?l+:Q7 pl—+pO:Q

—X2 — —X1
\/mX82 T ’pl+’2 = My + |pl+ ’
mig—m2 _ mlg_mi(f
= = 5 Similarly = —m

International workshop on supersymmetry and supersynyrbegaking B.C. Allanach-p. 31



ol
I LHC SUSY I\/Ieasurements
‘ﬁg‘ﬁ [+

Y A A A
- 7 0 > 0
g by X2 [ 1
— = — —_ = — >
o) scmce g Ty i 9 (mig _mlg) (mlg _miﬁ’ )
mi; =

O: Can we measure enough of these to pin SB8&xvn?

'.”

,.
=

:gi ambrid 12C @'y
ts,

'r'-']’ll _E:-El._'?'-a
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fﬁlﬁ

Sealectron-Smuon Splittin
%E% P 9

In GUT-scale models, ,

8m
Am2(My) = Am2(My) 1 16#‘&[ (My)

+m (Mx) + mH (Mx) +

M
b A2 (M } t ] X
(Mx) | tan > B1n 7,

In AMSB, we have

(16772)2(ng) _ ( 198 > 14 6(YETYE)2 n

mg /o 25

18
(YVp) (Tr(QYEYg +6YpY)) — Eg% = 6g§>

International workshop on supersymmetry and supersynyrbedaking B.C. Allanach- p. 33



f§|;§ Selectron-smuon mass splitting
ﬁgﬁ-? In AMSB,

Am® 2m, 12m3 + 4m?
mg/z  (1672)202 v?
o e tan? 3 ( D 91+ 692)}

(m? 0 m2)(m —m 0)

Dilepton edge at?(max) = —2———X

"
I 4
. Amy _ Amy g T
my  m; \ (Mm%, —m2)(m?2 —m?,) |
[l l % 7 7 0

Q=Y Mipy,

~k
: -]

& Cambridge g5
i i
i

Wi _E-l; N

International workshop on supersymmetry and supersynyrbedaking
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ﬁlﬁ Experimental Precision

RS
gﬁg SUGRA point 5:my = 100 GeV, m, , = 300 GeV,

Ay = 300 GeV,tan § = 2.1. Total SUSY
cross-section frolr’ERW G6. 510 Is 24 pb. Pass
throughAcer Det minimal rough detector sim,

16 fb~!. Require 2 OSSF isolated leptons with
pr > 10 GeV, missingtr > 100 GeV. Performog L
fit to Gaussian-smeareNl and number of events.

International workshop on supersymmetry and supersynyrbegaking B.C. Allanach-p. 35




f”-‘ilf%
Lﬁgi}?

Background Subtraction

We can still subtra€tSM backgrounds like those
from ¢t or W*IW~ by (eQ)

1
Neto— — 5 (Ne+/r -+ Ne—lﬁ) :

but we’ll have to know the efficiencies e§ andus
well.

Use muons/electrons from’ pole to calibrate
energies/efficiencies by extrapolation: for SPS1a,3,5,¢
my; = 80, 118,99, 122, 343 GeV. Best guess

AE/E = 0.1%
SeeGoto, Kawagoe, Nojiri, Phys. Rev. D70 (2004) 0750b6

BRs/charge asymmetries sensitiveito— iz mixing

International workshop on supersymmetry and supersynyrbegaking B.C. Allanach- p. 36



Am/m = 2% and
(black) no energy reso-
lution

Thus we could be fooled by the difference.

ety Mz

BCA, Conlon, Lester, Phys. Rev. D77 (2008) 076006,

e,
wplambridge gy

orking g ar Xi v: 0801. 366

International workshop on supersymmetry and supersynyrbegaking B.C. Allanach- p. 37
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}?I}? Summary

« Current indirect data are weak and only constrain
models with a couple of extra parameters: LHC
will change this situation

« Want eg AMSB.
LHCb data going to provid& R(Bs — ™)
A for instance.

« SLHAZ2 compliant flavour tools developed In
procesSOFTSUSY3. 02, SUSYBSGL. 3°

» Does your model violatéz,? It could lead to
Interestingdetection possiblilities

» Constrained models’ useful predictions #nese
that can be easily measuredyear in mind

International works%gjcﬂaeranf’m% ar\u} s_upémkini 8 O 5 B.C. Allanach-p. 38
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¥
Ea

:gi ambrig ige =y
t,,

hing g7

Proton decay

R, terms are lepton numbér, or baryon numbeB

violating. -
S
d U
)\/ )\//
r + 0 117" 11k M5
(p — e ) 167T277’L§k proton:
Mg\
K4 > 7-102yr = XNy - M, ~ & .
vK™) yr 11k~ M1k 100 GeV

International workshop on supersymmetry and supersynyrbedaking B.C. Allanach- p. 39



ﬁlﬁ Alternativesto R,
@%gi}? . N
All of the following stabilise the proton:
. Mp _ (_1)33—1—1).
Does exactly the same job &5.
o B — ( 1)33
£ presrren Allows R, termsAji L L; By + X, LiQ;Dy..
° L,= (=1L,
Allows R, terms\?., U; D; D;.

The second two alternatives allow for increased
SUSY detectiornpossibilities.

International workshop on supersymmetry and supersynyrbedaking B.C. Allanach-p. 40
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%gx}?

Facilities Council

Minimal Flavour Violation
In BSM models, MFV says that, essentially

SM has a global

UB)g xUB)L xU(3)e x U(3)qg x U(3), flavour
symmetry wheré&), L, er, ug, dg all transform as a
fundamental representation unddr é3) and singlets
under the rest, since terms like

Liin = QiilPQ; + LilPL; + epiilPer; +

areinvariant

International workshop on supersymmetry and supersynyrbegaking B.C. Allanach- p. 41



i I MFV and Yukawa Couplings

E% Even Yukawa couplings like
Lok = QiH(Yy)ijug;

are invariant if we impose that, undg€i3)°

>

»ﬁEs‘%

o e (Yo ) i — Ug (Yrr ) ;U ,i :

transforms as a spurion fiéld

D’Ambrosio, Giudice, Isidori, Strumia, Nucl. Phys. B6450(2)

155

International workshop on supersymmetry and supersynyrbegaking
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%5 SUSY

which look like they the symmetry. Suppose we
can write, for some SUSY breaking scheme, e.g.

(m2)y; = 240+ 28 (Y Y )+24 YYD Y Y+ 24 (VI V)2 +. .
then MFV Is In the term
aiR( 2)@] ~jR

In fact, such an expansicii
unless

<1

Qe 5Y Mgy,

|I"
:gl ambrig ige E;;

ol . Colangelo, Nikolidakis, Smith, Eur. Phys. J. C59 (2009) 75

..'_1;__' g

International workshop on supersymmetry and supersynyrbegaking B.C. Allanach-p. 43
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MSSM IsMFV?

L L
ﬁg}? By use of Cayley-Hamilton identitiés

Facilities Council

0 = M~ [MIM? 4 S M(MP — (M) — |M]

1 1
M| = Z[M%] — Z[M][M?
M| = S[MP] - S[M][M) + ¢
It can be shown that the MFV expansion terminates
after 18 termgor an arbitrary hermitian matrix
Thus, the MSSM respectd/(3)°! To make the

definition of MFV meaningful, we add

M,

<1

Colangelo, Nikolidakis, Smith, Eur. Phys. J. C59 (2009). {2 . ..

International worksho
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MFV Decomposition

tan 8 = 10

A = m3(—5591 + 8g3)/(1677)
2 — 6m3/2/(167r )

Nowhere flavour blind
MSUGRA/GMSB have smali;-

8 12 16 20
log,o(Q/GeV)

We'll predict s, eq:

International workshop on supersymmetry and supersynyrbegaking B.C. Allanach- p. 45



BB \/olume Effects
5%

S ) science & Technology
Facilities Council

i Fs ot
Dreig g™
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W‘f‘? QIRFP of )\,

Neglecting electroweak gauge couplings, solve RGEs
to obtain in IRQFP limit\;(My) — oo

7\ —1
ANp(my) 7 g5(Mx)\°
2 = —< |1 9 -
o p— g3(my) 18 g5 (1)
Putting in the electroweak corrections and
My = Mgur,
)\t(mt) — 1.1

whereass; vanishes for\, = 1.2:

International workshop on supersymmetry and supersynyrbesaking B.C. Allanach- p. 47
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xggt

Anomalous mag. moment of u

)" solution to tachyonic sleptofismg, = 40 TeV,

7 > O have a solution téa, = (29. 5 + 8.8) x 10710,
BR(BS — XS’)/) for

) s s Teoloy
T T
> - - - = >
tan
A, X 75—
H MSUSY

Depends on slepton fix

Q=Y Mipy,

.
=

:E{ ambrid ige 'y

Horgige g0 Hodgson, Jack, Jones, JHEP 0710 (2007) 070, arXiv:0709.285

1.]] -E‘[
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ngx}?

S ) science & Technology
Facilities Council

o VLR J'J'j.. y
q\h '\ “f,

.
=

:gi ambrid ige =y
t,,

hing g

Constraints

Lrssy strongly constrained by absence of new
physics contributions to FCNCs, eg

BR(u — ey) < 1.2 x 10~!* by MEGA. Constrains

off-diagonal propagator mixing between selectron and
smuon flavour eigenstates to

R R constraints similar over most of parameter space,
but there are possible cancellations.

International workshop on supersymmetry and supersynyrbegaking B.C. Allanach-p. 49



XS Mgy
N el "

BE - . . EE
o {; AMDCIAEC gy
i

£
i "-':‘.'_i_l_h_l ]}1;\._-.. %

Unconstraints

However, these constraints dot constrain
selectron-smuon mass splitting

Am?* = m%LR — ng
In the absence of lepton flavour violation-{/).
Some other work on SUSY\/ at LHC:
Agashe, Graesser hep-ph/9904422; Hinchliffe, Paige @A 0086;
Hisano, Kitano, Nojiri hep-ph/0202129; Carvallo, Ellispez, Lola,
Romao hep-ph/0206148; Bartl, Hidaka, Hohenwarter-Sodek,
Kernreiter, Majerotto, Porod 0510074; Grossman, Nir, &hal

\Volansky, Zupan 0706.1845; Feng, Lester, Nir, Shadmi A2

International workshop on supersymmetry and supersynyrbesaking B.C. Allanach- p. 50
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Enhancement Factor

01 02 03 04 05 06 0.7 08 09
Am,/Am

Figure 2: (Amy/my)/(Am;/m;) as a function of

Amy/Amy = (mj —m,0)/(m,g — m,0) for three dif-
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Integrated| Events Electron Muon
Luminosity| below Endpoint Endpoint
(fb 1) 100 GeV (GeV) (GeV)
16.0 22145 | 97.47 +0.09 | 97.56 & 0.18
&) s 8.0 11131 | 9741 4+£0.13 | 97.83 £0.23
4.0 5520 |97.54+£0.19 | 97.63 = 0.35
2.0 2707 |97.52 +£0.28 | 97.56 4 0.50
~ractional fit error

L uminosity Dependence

® = /(0.002,/22145/N)2 + 0.0012 defined by

International workshop on supersymmetry and supersynyrbedaking

AFE /E and largest endpoint error.
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g m Splitting Discovery
Define splitting discovery significance

JAN
ST = T =)
Ty

In MSUGRA, . If trigger and
reconstruction efficiencies could be controlled, one
could also use

(we won't)

QErsY Mhipy,,

-y “1-
& Cambridge g5

e P
Prking g
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Facilities Council

MSUGRA Degeneracy

In fact, MSUGRA splittings at largean 5 can often
be . But at largetan 3, 7 Is light and
dominates decay modes WithR () — [zl) < 1,
BR(x) — 717) ~ 1.

If we depart from mSUGRA by makings heavy, one
might easily discriminate from smuon-selectron
universality:mgy = 148 GeV,m, » = 250 GeV,

Ay = —600 GeV, tan 8 = 40 butms;, , = 950 GeV:
Ami/mi =23 x 1073 andAmu/mu = 1.5%
whereas: = 0.27%,
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1o Sensitivity to e-i Univer sality

10 15 20 25 30 35
tan [3

L =30fb! SPSla. E= =™ -
l =1

et Mipy,,

~k
: = =

& Cambridge g5
i i
i
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@l ExtraBroken U(1)
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L 2
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R munHodgson, Jack Jones, JHEP 0710 (2007) 070, arXiv:Q709.285
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L epton number violation
Lﬁgiﬁ b

Need to get altix slepton masses positive, while
respecting bounds on couplindd: = \;;xL;L; L},

Ammi Y Amng > Aimn = Ajmn 7
e hizg ~ 049 % 1 ”%;R
Mz ~ 0.62 X 1”%*;;
Ao3; ~ 0.70 x 122/,

Search throughin number of operators, and ge&ta,

Dedes, JHEP 06 (2000) 017, hep-ph/0003222
Sl - . 2 212 M3/2 198
wpCambridge gy (mE)z — >\231(4)‘ 231 T >\123 )‘132) 25

JI'!'1:--,'_ i 'Eh':‘::": ( ]. 67T2 ) 2
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