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* Quick intro
e Current data
e Future SUSY searches

BCA, ar Xiv: 1102. 3149: BCA, Khoo, Lester, Williams,
ar Xi v: 1103. 0969
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Electroweak Breaking

Higgs get vacuum expectation values:

()= (5) ()= (0)

and to getMy correct, match withig,, = 246 GeV.

USM vy tanf =2
o O
L = hi H%p + hybr Hog + h.7r HOTp
my hivsar myr h - Vs

sin 3 V2 cosB /2
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Lﬁiﬁ colliger SUSY Dark Matter
ngx};

Production

Strong sparticle production and decay to dark matter
particles.

LHC SUSY Searches B.C. Allanach-p. 4



ﬁlﬁ

CMS o Search
%gx}?

L =35pbl. Hp = 5.7 |pdi

AHT —

jiEA 1,€B

“EEER One then calculates

LHC SUSY Searches

CMS: jets and missing energy Xi v: 1101. 1628
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O m® Universality
ﬁg}? Reduces number of SUSY breaking parameters from
100to 3:
o tanf = vy /vy
* my, the scalar mass (flavour).
» M), the gaugino mass (GUT/string).
Ve . A, the trilinear coupling (flavour).

should be imposed at

My ~ O(10'718) GeV and receive radiative
corrections

o 1/(1672) In(Mx /My).
Also, Higgs potential parameter sgn€+1.
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mi= ATLAS O-lepton, jets and p,
Lﬁﬁt}?

& Number of required jets =2 =2 > 2 =

; Leading jet pr [GeV] =120 =120 =120 =120
: Other jet(s) py [GeV] =40 =40 =40 =40
&= ET= [GeV] > 100 =100 =100 = 100

:}: HFM i
= My [GeV]
&% M2 [GE"«r]

Table 1: Criteria For admission o egach of the four overlapping signal regions A

to 10 Adl variables are defined in §4.
£ ) Science & Technology
Facilities Council ( )
Meff = )P

(i)2 0 i _ (4) () () (i)
(Pr qT ) =2|[pr! HQT | = 2prt qT
whereqT IS the transverse momentum of particle
(¢). For each event, it is a lower bound oi{ N LSP).

]\1T2(I)T(1)7 PT(Q)7 pT) = miny i =p. {max (fm(Tl)7 mg)

LHC SUSY Searches B.C. Allanach-p. 8

))



%
i
l

—%- >

-

gszs

>

i

,xﬁ!'

@ Science & Technology
Facilities Council

LHC SUSY Searches

w Candidate Event: High Er(j)

i EXPERIMENT

Run Mumber: 167775, [vent Mumber; 20330190
Date: 2010-10-28 02:24:03 CEST

© “B.C. Allanach- p. 9



By ViooM EXclusion:  simplitied

o \odel
5§

Signal region A ignal regi Signal region C

Signal region D
QCD olu+]

I;J jll:ll'l [L|.+_:|] [_I] t::é ['|_'| +_i:|
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10+ O[u]* 3]+ I1[£]  0.9:+0.1[u] 0L 17+ I[u]* o1 +£2[L] 03 ]+ 0.0[L]

Total SM 118 £ 25[u] - L0+ 4.3 o i 0[] 88 o0
Drata 27

are due o MO =1 statistics in contn
7 [, the jet ener & [j], and the lumin

N
(@]
(@]
(@)

i ATLAS L™=35pb\s=7 Tev
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WMAP+BAO+la Fit
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' I Implementation
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LHC SUSY Searches

We use

« 95% C.L. direct search constraints
Qpyh? =0.1143 + Boudjemaet al

5(g — Q)M/Q — (29.5 T 8.8) x 10~

B—physics observables includi

i Stockingeret al

ng

BRb — 87:E7>1.6 Gey = (3.52 =

- 0.38) x 1074

Electroweak datav Hollik, A Weberet al

21n£:—ZX? C—Z
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nggx}; Additional observables

_ 9 100 GeV) >
5(9 N 13 x 107 ( ) tan 3
2 Mgy sy
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%E% MSUGRA Global Fits

There are 3 methodologies of doing these type of
global fits:

0 OBCA et al, Ruiz de
Austri et al: primary interpretation i8ayesian

° . Ruiz de Austriet al. Bayesian
Em— Interpretation only.

0 : Buchmueller
et al. Impressive array of electroweak
observables. Frequentist interpretation.

LHC SUSY Searches B.C. Allanach-p. 13
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Application of Bayes’
%W’? PP y

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

p(m, H)
plm|d, H) = p(d|m, H
(mld, H) = pld}m. 1) 205
ey (| 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)

Calledmarginalisation
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Log Fits
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my,, (TeV) mq,/TeV

Choose priors on SM parameters set from data. Priors
= ON SUSY parameters up to 4 TeV: flattim 3, Ao,
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ﬁl}? Validation of CMS Analysis
ngx}?

UsedSOFTSUSY3. 1. 7, Herw g++- 2. 4. 2 and

fast]et-2.4.2tosimulate 1000@ignalevents
a7 distributions withH+ > 350 GeV:

. Allanach, arXiv:1102.3149
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mo = 200, m; /2 = 160, Ag = —400, tan 8 = 10 by
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CMS Validation Il
@%W; alidation

tan3 =3 __ . tan 8 = 30

B.C. Allanach, arXiv:1102.3149 Ay (h) B.C. Allanach, arXiv:1102.3149

1400 R ——— ( - 1400
1200 e | 1200 ¢

1000 ls 1000
800 i1 © v 800 |

@ oo Couman 600 =L . 600
400 a0 - 400
200 | 200

200 300 400 500 100 200 300 400 500
m; EfGeV m, E.‘"GE-V

Ax? approxtan 83, Ay independent- interpolate it
acrossny andm; /5, then
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! 3 Validation of ATLAS Analysis

5% i
Information>® = (n” n,(f), o, aéz)), expected
number of events past cuts

)\(i(i), s, 0p) = ngi)(l + J, - 09) + n[(f)(l -+ Jp - aéi)),

ATLAS  L™=35pbt\s=7 Tev

@ Science & Technology Olepton 3j m_, > 1000 GeV ——— Observed 95% CL limit

Facilities Council
Median expected limit
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el Valigation of AILAS Analysis
ngx};

Foundos = 0.6, op = 0.3 provide a reasonably good
fit - by hand.i@ = ('), n{”), X = (A¢, Ap)

P(#|A) = p(n{P|Ap) p(niP) — n{|Ac — Ap).

100 200 300 400

LHC SUSY Searches B.C. Allanach-p. 21
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! 3 ATLAS Weighted Fits

L@;Ex}?

Allanach, Khoo, Lester and Williams Mar, 2011 Allanach, Khoo, Lester and Williams Mar, 2011
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my,, (TeV) my, (TeV)

Again, we assumel-tan 5 independence and
MM  interpolate acrossy, andm; . CMS 35 pb !,

& Cambridge g5
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LHC SUSY Searches

Allanach, Khoo, Lester and Williams, Mar 2011
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Allanach, Khoo, Lester and Williams, Mar 2011
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Allanach, Khoo, Lester and Williams, Mar 2011
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Allanach, Khoo, Lester and Williams, Mar 2011

Incl. ATLAS ——
Excl. ATLAS -
Incl. CMS

e s

200 400 600 800 1000
meR/GeV

B.C. Allanach- p. 23



ﬁlﬁ

Prospects for SUSY
L@;Ex}?

Still look good! 5fb! expected before christmas

Allanach, Khoo, Lester and Williams, Mar 2011

@ Science & Technology
Facilities Council

.,u'r

o,
e, o
‘”,{ ambridge gy

109, 0(0sysy/Pb)

‘If
hiing gt

LHC SUSY Searches B.C. Allanach-p. 24



I ar, MET, M7, Searches

L it
ﬁg}? CMS: jets and missing energy Xi v: 1101. 1628

L =35pbt. Hr = |pl

AHT —

jiEA 1,€B

“EEER One then calculates
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mim Cue My,
ngx}?
D2 0Dy — i
m(T) (pr' >,sziT< ) =2 ‘PTO

‘qu (4) . qu

WheregT IS the missing transverse momentum from
. The variableM s is defined by:

@ B S aneey
Mrofpr . pr . ) = mingg y {mas (mf, m?) )

The minimization is over all values @fT(m)

consistent with , ¢, = p,_.. For the SUSY search,

the unknown undetected particle masses are set to
zero inMyps.
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BCA, Barr, Dafinca, Gwenlan, JHEP 1107 (2011) 104,
ar Xi v: 1105. 1024

o MT2 only
& MET only
- _MT2 and ME
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%Wi Benchmarks

Currently weé have devised SUSY benchmark
models.1109. 3859

« CMSSM, NUHM, mAMSB, mGMSB, RPV and

some simplified models (via pMSSM) are
defined.

D) s i  Defining interesting parameter planes:
identifying important parameters which control
the masses of sparticles in each case.

 Discrete set of points along monotonic lines: next
point for the experiments to study Is defined as

S.S. AbdusSalam, BCA H. Dreiner, J. Ellis, S. Heinemeyer,
M. Kramer, M. Mangano, K.A. Olive, S. Rogerson, L. Roszkowski,

LHC SUSY Searches

c 5 B.C. Allanach-p. 31
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MAMSB Exclusion

s LS
gﬁg Interpret ATLAS exclusion in a different model:
MAMSB.

05% exclusiont———1
MAMSB1
mAI\/ISBl N
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LHC SUSY Searches

Summary

« LHC analyses providing a nice amount of
iInformation for interpretation of data. There’s
always room for improvement...

 Validation step very important for us when we're
Interpreting experiments’ results.

« CMSSM

» Current searches reach squark and gluino masse:
of 1020 GeV (CMSSM), 900 GeV (mMAMSB).
Too early to give up on SUSY though.

B.C. Allanach- p. 33
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LHC SUSY Searches

Other work
« Shortly after my first, thé/ast er code

collaboratiori performed fits of CMSSM,
NUHM, VCMSSM, mSUGRA to CMS and
ATLAS 1| data based on ar of the
likelinood function, fitted to the exclusion
contours. Validated against one point. CMSSM
results very similar to our analysis.

More recently Akula et dlexamined ATLAS 0
and 1-lepton analyses at varyidg, tan 5 In a
scan, showing where the indirect constraints

apply.

ar Xiv://1102. 4585
arXiv://1103. 1197
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Allanach, Khoo, Lester and Williams Mar, 2011
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- Supplementary Material
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Lﬁiﬁ Checking Ap-tanp Indepen-
%W‘? dence

Choose samplings from the global fit at random and
perform simulation on them. Then compare with
mg — my s INterpolation atan § = 3 and find how

good the approximation is.

LHC SUSY Searches B.C. Allanach- p. 37
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Markov-Chain Monte Carlo

Metropolis-Hastings Markov chain sampling consists
of list of parameter points'*) and associated
posterior probabilities?).

Final density ofr pointscx p. Required number of
points goesinearly with number of dimensions.

LHC SUSY Searches B.C. Allanach- p. 40
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lce Cube

Neutralinos can become trapped in the 8- Z
couplingo,o, sp o [|N1g|* — | N1, |*]* dominates.
AY =ov/V:

N = C°— A°N?

1 1

| — §A®N2 — 5 C® tanh2 (\/C®A® t@)
dNVM C@FEq (dNy)Inj
diE ArDi \dE,

dN,, day
-~ = (1—y)E,)) Ag dE, d
//dEyudy (1 —y) E)) A dE,,, dy

=
p>
(
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Naturalness priors
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BN Potential Problem
ﬁﬁgt

Often, people use ‘@t Q(x). The trouble with this
sampling is the following situation:

@ Science & Technology
Facilities Council

Eitherlargeor smallproposal widthgr lead to low
efficiencies of sampling. Our proposal is to determine

SMR® 2. ()(x) closer toP(z) semi-automatically

- P
}f )

1.]] L‘[
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Figure 2: Bank points determined from previous runs:

ST want to have at least one point in each maximum.
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N
Qo (3:x0) = (1= N K (x5 x )42 S w0, K (x; y ™)
=1

Proposal Distribution

w; are a set ofV weights: " w; = 1,0 < X < 1,
smecneroon \WhHile KIS the proposal distribution.

LHC SUSY Searches B.C. Allanach- p. 45
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1 Example Distribution

fop(x) = cire(x; c1, r1, wy)

circ(X; co, 19, Wo)

Whereq — (—2,0), r1 =1, wy = 0.1, CQ(+4,O),

ro =2, wy = 0.1 and

Science & Technology R 1
st C1rC(X; C,T, w) —

exp

v iy,

W
— l‘:j' L
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Bank vs Metropolis
10 000 samples for MCMC and bank sampling:
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— m Safety with respect to\

10 bank samplers, with 10 bank points generated in eaclecit® 000
samples. All started from = —2. Correct(x) = 2. A= 11is
Importance sampling limit.

@ Science & Technology
Facilities Council

O: What values of\ are “safe”?
A:10.001, 0.9]

e, :ﬂ
wplambridge gy

"f
king gt
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LHC Cross-sections

E P/P(max 1
strong —_— )

weak gaugino s 09

slepton ) ) 0.8

0.7

] . 0.6

H H 05

: 0.4

: ‘ 0.2

‘ S — 64202 4 6 8 10 '

@ Science & Technology

Facilities Council 1OglO(O-s’crono/fb)
)

4 PPmax
6 -4 -2 0 2 4 6 8 10 0051152253354 45

1Oglo(o-strong/fb) loglo(oweak/fb)

; SN 1T !
3 \"-:'!L T !"-"'1.

& Cambridge g5
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%W‘? Collider Check

Need corroboration withdirect detection

a

Thus, If it doesn't fit, you change the cosmology until
) smeeremen | (JOES.

'l;"llll- SY I I i ¥

.
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:gi ambrig ige =y
ts,

i
|,|.|:|L| _E:.I;k-:'.. %
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ﬁlﬁ CMSSM Regions

L L
ﬁg}? After WMAP+LEP2, diminished. Need
specific mechanism to reduce overabundance:

~

° T 1 smallmg, mz ~ m,e.

Boltzmann factoexp(—AM /T) controls ratio
of speciesri\} — 7, 71T — TT.

@Eefciﬁﬂicei%gsrfg?"bgv o : X?X(l) % A % b6/7-,7_- at Iarge
tan 8. Also vief h at largem, small M /5.

o nHiggsino LSP at largen,:
Xixy — WW/ZZ/Zh/tt.

o 1 high —Ag, m;, & m,pe.
tixy) — gt, tt — tt

LHCSUSYSearches Datta, Djouadi, Dreeg)ep- ph/ 0504090 B.C. Allanach- p. 51
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Comparison
L@;Ex}? P

L/Limuax}
I

r St
pat
=

@ Science & Technology
Facilities Council

- LHS: allowing non thermak! contribution

— » RHS: onlyy! dark matter

ty,
mE, =
‘”,{ ambridge gy

}f R o
Mg pt
g E
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I Annthilation Mechanism

Sh N
Define stau co-annihilation when:- is within 10% of
m,o and Higgs pole whem;, 4 is within 10% of

2m0

X1°
mechanism | flat prior natural prior
| h’—pole 0.025 0.07
@E’a‘éﬁﬂfégﬁﬁ??”“g" AO— p OI e O 41 O 1 4
7—co-annihilation| 0.26 0.18
rest ORCH 0.61
X4 b

77_' 7~'\\ T
>h0 AO< / Z é
i X3 Y

B.C. Allanach- p. 53
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! Comparison

L@;Ex}?

CMSSM, u >0, tan3 = 10
AXZ, 90% CL

Ax%, 68% CL
best fit

@ Science & Technology
Facilities Council

02 04 06 08 1
M, ,, (TeV)

* Fix tan 8 = 10 and all SM inputs
» Restrictmg, M;/, < 1 TeV.

0 fits!

LHC SUSY Searches B.C. Allanach- p. 54
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"

L@;Ex};

No Dark Matter Fits

@ Science & Technology
Facilities Council

0
0 20 40 60 80 100 120 140

Qpyh?

v? from the dark matter relic density.

RO Mg
i -
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! \ol Effect
%Ei}? olume Effects

@ Science & Technology
Facilities Council
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Q: What's the chance of observing someone to be
pregnant, glven that they are female?

Posterior
p(female | pregnant, human) = 1.00

LHC SUSY Searches B.C. Allanach- p. 57
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Ry T VS LL N SUSY Measure-

m

Lﬁgi}?

@ Science & Technology
Facilities Council

LHC SUSY Searches

ent

o (start date 2007) produces strongly
Interacting particles up to a few TeV. Precision
measurements of madgferencesossible if the
decay chains exist: possibly per mille for leptons,
several percent for jets.

o has several energy options: 500-1000 GeV,
CLIC up to 3 TeV. Linear colliders produce less
strong particles but much easier to make
precision measurements of masses/couplings.

O: What energy for LC?
O: What do we get from LHE?

LHC/ILC Working Group Reporthep- ph/ 0410364
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o Convergence
gﬁg We run 9x 1 000 000 points. By comparing the 9
Independent chains with random starting points, we
can provide a statistical measure of convergence: an

upper bound- on the excepted variance decrease for
Infinite statistics.

@ Science & Technology
Facilities Council

upper bound

TSN T,
N JJ.F,.!I,

ty,
e, o
wplambridge gy

LZ
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step/10000

o
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: x}; LHC SUSY Measurements
W b b I+ I~

A 4 A A A
~ 1 0 > 0
g L b | X | 1 1 X
s § 9 (mio_m%)(m%_mio)
¢ Science & Technology 8 m — 2 1
Facilities Council %; ll mg
5 l

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

III1“lll"u ¥in I i ¥

.
=
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Predicting QA2
ngx}? J

Not much left that’s allowed but edge measurements
allow reasonabl€h? errof® for 300 fb .

X’/ ndf 59.34 | 54
Constant 38.39 I
0.1046 I

0.1966E-01

N
o

@ Science & Technology
Facilities Council

£
o
=
)
2
c
[}
£
S
[}
o
x
L

Q. What about other bits of parameter space?

M Nojiri, G Polesello, D Tovey, JHEP 0603 (2006) 063,
hep- ph/ 0512204.
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m-ex Bulk Region

%ﬁggﬁ? M Nojiri, G Polesello, D Tovey, JHEP 0603 (2006)
063,hep- ph/ 0512204. for 300 fb~!. SPA point
mo = 70 GeV,m; » = 250 GeV, Ag = —300 GeV,
tan 8 = 10, u > 0: Qh* = 0.108. Put inm/**, My

low high man max (0 max
mlq , mlq , mllq y 11, — mxcl)’ my (X4)’ Mz Mp.

ol ke
A2A R A

X0 = 70 | 40%
XXy — 777 | 28%
X1X) — v 3%
)2(1)%1 — 4T 4%
)2(1)7:1 — AT 18%
TITL —> TT 2%
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Neutralino mass matrix
Lﬁgiﬁ

Neutralino masses measured:, , but need mixing
maitrix to determine couplings. Left witlan (.

M, 0 —MzC3Sw  MzSaSW
0 Mo MmzcgCy  —MzSaCw
@Ecieln;e%Tech?ology
—MzC3Sw  MzCRCW 0 —
 MzSgSwy  —MzSaCw — [ 0 |

et Mipy,,

~k
: -]

:-gil."m]ﬂ'-ﬂ:.ij_'_-v i
afe lu':."
i-| "I'-'ri..'];__' _E:-L'l._'-.. %
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Neutralino mass matrix
L@;Ex}?

Neutralino masses measured:, , but need mixing
matrix to determine couplings. Left witlan 3.

@ Science & Technology
Facilities Council
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@ Science & Tec
Facilities Counci

*= Slepton/A° Higgs

T'(x — 1z])/T(x) — 77) then helps determing.
for a giventan 3. Exclusion ofA” helps you to

excludeA" appearing in cascade decays. Meauremen
of m,, provides constraints im 4 — tan 5 plane.

& Technology
L

400 600
m(A) (GeV)
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III

L@%Eiﬁ

CO0O0 PRPERE
ONDOOOFRPNDO®ON
i

(@)

L/L(max 1 L/L(max
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0.7 '

0.6 '
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0.4 :

0.3 ,

0.2 :

0.1

0 0O 10 20 30 40 50 60
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Uncertainties in Relic Density
ngx}?

Bulk region: BB — Z, h — Il. Coannihilation7y9 — 7 + X

@ Science & Technology
Facilities Council

tang=10
Mo=150GeV

600 800 1000 60 80 100
M, Z(Ge\/> AMNLSP—LSP<GG\/>

o Figure 4:  Bulk/coannihilation region. Full:

W Sof t Susy, dotted:SPheno.
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BE Focus Point

\ D
@ Science & Technology H ' D
Facilities Council : o H S P IH E N O

tanf=10
M, ,=300GeV

1000 2000 3000 4000 174 175 176
Mo(GeV) m(GeV)

Figure 5: Focus point region. FulBoft Susy, dot-
el ted: SPheno, dashed:SuSpect . Higgsino LSP an-

:E{ ambrid ige 'y

"f

I8 nihilates intoZ Z/WW
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LHC SUSY Searches

High tan S

BCA, Belanger, Boudjema, Pukhov, Porod, hep-ph/040216&ré&

tanB=52

Mo=13500GeV

500 1000

M, ,,(GeV)

SoftSUSY

SPheno ™"

tanf=52
Me=1500CeV
M,,=1300GeV

Figure 6: Hightan £ region. Full:Sof t Susy, dotted:
SPheno, dashedSuSpect . Get annihilation int4.
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SUSY Kinematics: a Reminder

B?;-?

Take a particle decaying into 2 particles, 8§ — bb.
We define the of thebb palir such that:

b(p

p* = (/m% + p%,p) =D + Db
H'(p)

b(pp) = p* =my = (pp+pp)°

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

LHC SUSY Searches B.C. Allanach-p. 70
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Cascade Decay

%W oo p=mp0)
A A plluj: ‘pli‘7plj:)
O ~
X2 _ L _ X12 \/le2 ’p 0 ’27]—9X(1)2)

The invariant mass of thie' [~ palr IS

m;, = (pi+ + pi- )" (pi+ + Di- )y = D3 + P + 2D+ - DI
=2[p,.|Ip, |(1 = cos )

j290_|_Z_?l_|_:Q7 pl—+pO:Q

—X2 — —X1
\/mX82 1 * = mi 4 [pp. |,
mig—m2 _ mlg_mi(f
= = 5 Similarly = ~om
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Edge to Mass Measurements
L@;Ex}?

width S5 width

X3 17 22

= 17 20

X5 17 20 50
q

22 20 0 0 50 100 150 200 250 300 350 400

m, (GeV)
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Facilities Council
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ﬁlﬁ Fitting to SUSY Breaking Model
ngx}?

@ Science & Technology
Facilities Council

« Experimenters pick a SUSY breaking point

» They derive observables and errors after detector
simulation

« We fit? this “data” with our codes

|.\|l'l- syl nJ'J'_F.. 1
q\, '\ “f,

.
=

:gl ambrid ige 'y

T BCA, S Kraml, W Porod, JHEP 0303 (2003) 016

LHC SUSY Searches
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Edge Fitting at S5 and O1

do/dm, (Events/100fb™/0.375GeV)
dofdm,, (Events/100fb™/5GeV)
do/dm,, (Events/100fb™/0.375GeV)
dofdm,, (Events/100fb'/5GeV)
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Science & Technology

LHC SUSY Searches

Edge Positions

endpoint SHfit il
™y 109.106£0.13 70.440.15
my, €dge] 532.1H-3.2 544.1£4.0
lg high | 483.5£1.8 515.8t7.0
lq low 321.5t2.3 249.8&1.5
llg thresh] 266.0t6.4 182.2:-13.5

B.C. Allanach- p. 75



Getg;(Mz), hip-(Mz).

!
Run toMg.

!
REWSB, iterative solution of:

l
D xtine Mx. Soft SUSY breaking BC.

!
Run toMg. Calculaté sparticle pole masse

!
Run toM,

A

log (E/GeV)

N /7

S.

w5 Mgy,
] II'“J g jl.!f':']'.
:-ﬁf'm]ﬂﬁrh.ij;u -
I

sl
1".':‘.'j [ _E._-;uhn.
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Other Observables

Often more complicated, eg;;, edge:

i 2 2 2 2 2 2 2 2
o | U2 T ) (Mg = i) (mg — ) (my — miy)

2 ; 2
™ M=
L X9 l
(mgm; — m,om o)(m2 — mg)_
q'""l X2 X1 X5 [
e iy )
Also mhlgh low 7 4, M2 (m) =
lq Z q / Ts I

min]lmlﬂh {max{m%(pf;,ﬁh )7 (pTap% )}} )

max My, (m.,o)| = mj| for dislepton production.
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Same order prior

We wish to encode the idea that "

1 1 (i
mo|Mg) = exp | —5— 1o
i) = o (=g G ).
1 1 A?
Ag|Mg) = ex O),
pAIMS) = e (g

We don’t know SUSY breaking scald.
p(m07 Ml/27 A07 M B) —

/ AMs p(mo, My, Ao, 1, BIMs) p(Ms)
0
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M- Naturalness

M7 = tan 28

Cancellation imp
Quantify by

cience & Technolo
lllll Council f

:m%& tan 3 — m%h cot 3

led by sparticle mass

dlnM%

max.{| I}

| =2

2

pounds.

wherex € { M /2, mg, Ao, p. B}. We will choose the

prior to bel/f.

LHC SUSY Searches

B.C. Allanach- p. 79



J‘%?I}?

Fine Tunin
L@;Ex}? J

Compare with usual definition dine-tuning

dlIlMZ
ma
J = max dlnp

SPS1la Point

@ Science & Technology
Facilities Council

In(REWSB
In(sameOrder w=1

In(sameOrder w=2

ln(l/fmetunmg o M 1 /2 — 2 50 G eV
tan 8 = 10 GeV

Ag = —100 GeV
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