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Supersymmetry in 30”

New spin-based symmetry relating
fermions and bosons

Q|Boson> = Fermion

Q|Fermion> = Boson

Minimal SuperSymmetric SM (MSSM):
Mirror spectrum of particles

Enlarged Higgs sector: two doublets
with 5 physical states

H,,H,——h,H A H"

 Higgs mass stabilisation against loop
corrections (fine-tuning problem)

» unification of gauge couplings at single scale

* possible dark matter candidate

Quarks ) Leptons @ Force

Carriers

SQuarks

) Sleptons # SUSY fforce

Carriel

gaugino/higgsino mixing

L

— LSUSY + LSOft

SUSY
breaking
(hidden
sector)

gravity

or

»
»

MSSM
(visible
sector)

Monica D'Onofrio, LHeC Workshop

Gauge fields, Toop effects....
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R-parity

= Define R- par]ty = (-1 )3(B'|—)+25 If conserved (RPC), sparticles pair
_ produced and Lightest SUSY Particle
R =1 for SM particles is stable (MET signatures)

R = -1 for MSSM partners

If not conserved (RPV) 2 different terms, couplings constraint by proton decay

L-number wola‘cmg terms
_/\

~ C "C N”C
@ Ek %QjD N UE DS Dy,
| _,J
“M\I,.f"
bilinear terms B-number violating terms

AL =1, 9 A couplings, 27 )’ couplings

Pletora of new couplings, only partially constraints (m/100 GeV)

NijkLiL;Ey )\"ljkLleDk A’ijLQQjDk AgjkLng_Dk

weakest 0.07 0.28 0.56 0.52

strongest 0.05 5..1074 0.06 0.11

Monica D'Onofrio, LHeC Workshop 6/15/2012



SUSY phenomenology

R-parity but also breaking mechanism determine
and the

Gravitino very light (<< MeV) -

In R-parity conserving is the LSP. Neutralino can be
scenarios, y,%(or v) is LSP. NLSP:

Signatures:

Missing E; + jets (+ leptons)
>Similar signatures in many Signatures (R-parity cons.):
other general MSSM scenarios Missing E;+2y (+lepton/jets)

~0

/ X1 _)577/

—
/ squarks/gluinos heavy
Depending on the mass v Typical signatures:

spectrum > If small y*- y,° / Long-Lived / quasi stable

mass difference, long-lived particles (R-hadrons)

charginos expected

Signatures:

displaced vertex kinked If R-parity not conserved, search for

tracks resonances in lepton-final states (ex.
Sneutrinos - eu) or multijets or
lepton+jets

6/15/2012 Monica D'Onofrio, LHeC Workshop



Outline

“The LHC is the primary machine to search for physics beyond the SM
at the TeV scale. The role of the LHeC is to complement and
possibly resolve the observation of nhew phenomena...”

LHeC CDR
In this talk
» Brief overview of current LHC results in RPC and RPV SUSY
» Perspective for High Luminosity LHC (> 2020)
» SUSY @ LHeC
Possible searches in R-parity violation SUSY scenarios

complementarities with LHC:
Implication of LHC findings for LHeC reach
Implication of LHeC PDF constraints on SUSY for the LHC
New uncharted scenarios

Monica D'Onofrio, LHeC Workshop 6/15/2012



Current SUSY reach: a summary

» SUSY has not been found so far, although we still have a long way to go:

» Have excluded the easy scenarios (15t, 2"d generation squark, gluinos with

mass up to 1 TeV for LSP masses ~ 300 GeV or below)

ATLAS SUSY Searches* - 95% CL. Lower Limits (Status: March 2012)

T T T TTTTT | T T T T
MSUGRA/CMSSM : O-lep + j's + E s §=gmass 1
MSUGRA/CMSSM : 1-lep + s+ £ ... §=§mass de! =(0.03-4.7)fb

MSUGRA/CMSSM : multijets + £ ., |§ mass (large mg) fs=7TeV

n
% Pheno model : O-lep +j's + £, .. gmass (m(@<2TeV.lghtz)  ATLAS
g Pheno model : 0-lep +j's + E .. gmass (m(g) < 2 TeV, light f:) Preliminary
2 Gluinomed. ' - G3): Hep + s+ Ey . §mass (m(,) < 200 GeV, m(%") = J(m(z"ym(@)
_é GMSB : 2-lep OS.SF +Eq s g mass (tanf < 35)
U = GMSB : 1-t +j's + ET.miss §mass (tanf = 20)
n_ GMSB : 2-1 +j's + ET.mlss g mass (tang > 20)
(o' GGM:yy+E mass (m(77) > 50 GeV)
~ Gluino med. b (§—bb3’) : 0-lep + b's + £ . Gmass (m(i?) <300 GeV)
;g Gluino med. T (§—>tfi1) S 1-lep + b's + Eq e grass (m(if) <150 GeV)
E Gluino med. t (§—>“ZL:J) : 2—_Ieg) (SS) +i's + E e g m‘ass (m(i?) <0210 GeV)
g’ Gluino meg;t (mgemz Jomultif's + Ex e - n;ass (m(z,) <200 GeV)
S Direct bb (b,— h;‘(1) :2b-jets + Ep b mass (m(j, ) < 60 GeV)
Direct Tt (GMSB) : Z(—Il) + b-jet + Erlmiﬁ" Tmass (115 m(f‘:) < 230 GeV)
@ Direct gaugino (ijszADSI f?) : f-lep SS+Er e i majs ((m(i?) < ;4-0 Gev,f?,m(if) :m(igj. m{i¥) :%(m(f?) +m(i2)})
Direct gaugino (¥ % — 3% }: 3-lep +E, .. %, mass (m(z,) + 170 GeV, and as above)
g AMSB : long-lived g‘c: 7, mass (1 <=(%,) <2 ns. 90 GeV limit in [0.2,80] ns)
% Stable massive particles (SMP) : R-hadrons g mas|
E:L SMP : R-hadrons b mass
£ SMP : R-hadrons Tmass
g’ SMP : R-hadrons (Pixel det. only) g|mass
- GMSB : stable T Tmass

¥, mass {4;,,=0.10, 1,,,=0.05)

([a W RPV : high-mass ep
o

= o ", -
% Bilinear RPY : 1-lep +'s + E; .. E gmass (ct g, < 15mm)
MSUGRA/CMSSM - BC1 RPV : 4-lepton + £, .. §mass
Hypercolour scalar gluons : 4 jets, m, = m, sgluon mass (excl: mi, < 100 GeV, my, = 140+ 3 GeV)
I [ | L | co il T
10" 10
) ) » Mass scale [TeV]
_______________ “Only a selection of the available mass limits on new states or phenomena shown 1 Tev

Monica D'Onofrio, LHeC Workshop
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RPC scenarios: strong production

-§ production, § — tf+i?, m(g) >> m(g)

o

L™= 471", ys=7TeV
T T T T

s 800 T Ty T T N I ]
. . Q === CL; Expected limit £ 10, =
» Strong constraints on gluino (1 TeV) & b == clomemaimes 1y €
g E  —— sSdilepton, 2.01b" .
and squark masses (up to 1.4 TeV) G0 [ jeren ks 20t 3
under certain assumptions soo [ "M CL =
t d . 400 E_ATLAS Preliminary _E
1st and 2"¢ generation squarks = 3 bets chamn :
. o 300 — - —
degenerate (limits on 3" gen. : A ;
200 [~ o7 —
squarks are much weaker) E ]
100 — —
Low LSP mass F
400 500 600 700 800 900 1000 1100
Squark-gluino-neutraline madsl, ml'j{:'fl =0 GeW m; [GeV]
;20DU_III1II|I rlllll IIIIIIIJIqL‘I&é;jllllll IIIIIII_
NRCI - R ATLAS Preliminary ] PDG Summary (2012)
E 1800 = o i mm CL, OBEEN 20 35% L. it —]
o C —--- CL, median expected imit Model Assumption mg mg
_E B ) —— Espactad Imit 1o ] — — —
= 1600 x‘\ [ aTLas EPs 2011 3 mg = Mg 1400 1400
3'{ : S | Ldt=a7i nﬁc‘. Cadil CMSSM all mg - 800
1400 = vy —— all mg 1300 -
C ~~ ] Simplified model gg Mg =0 - 900
1200 = S mgo > 300 - no limit
- Cayey = 10FD:] 1
1000 - E Simplified model §q meo =0 750 -
i ] me-o > 250 no ID
800 | cauey = 100 D] Simplified model Mgo= 0, mg = m; 1500 1500
C ] 4. 4q mgo= 0, all m; 1400 -
_IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII_ 1
®%0 800 1000 1200 1400 1600 1800 2000 Mmgo= 0, all mg - 900
gluino mass [GeV]
Monica D'Onofrio, LHeC Workshop 6/15/2012
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RPC scenarios: weak production

pp — 22 7 — v 1 %
T T

m(g),m(g)>>m(x%)m(x%)

. . ] . 5104 L CMS P‘reljmjlnarv |
» - constraints on chargino-neutralino pair o F \s=7Tev [ Lat=a98 ]
. . . o L i i
production with and without sleptons: z \ — G0 () (Wino)
. T 10%E — Gy (C2) (Higgsino)
And stgrtmg to exclude low mass 510 F Q - meientona)
scenarios S | ]
& F NN i
< 500 g T T T T T T 1 = 331025w 2 E
3 = ATLAS ILdt=206 b’ Ns=7Tev & I L\"\ N .
O, 450 o i : g = i ety ]
§ a0 B LL -1 VIIEW IFHEV) S IV T (v v) ) Q - %
E E M..=m ?g 10 E \ N3
o 350 |/ %, % 1 0w & E
300 - My = (Mo + mo)/2 g 100 200 300 400 500
= ! i S charaino/heavv neutralino mass [GeV1
250 E — gfps:gfg gg 0//: ((‘,:II__S ul _qqf PP LE W * s (@) m@>>mo)mizg)
200 E_ - -+ Expected +16 ° '% ﬁ B CMS Preliminary E
150 F~ % Reference point ﬁ g i \s=7 TeV_[ L dt = 4.98 fb]
= © 4n5
100 ;— § E 10 % — 0,0 (L:)'(}) (wino) E
50 - 10 = — Oy (1) (Higgsino)
E 8_104 = multile "t"‘ﬂ(,g} =
0 0 50 100 150 200 250 300 350 490 450 500 g' E. E
X mass [GeV] a .
1 o 3 = -
. 210°E -
» No (yet) constraints on slepton masses TN :
although indirect exclusion can be inferred . \ misn =t
by lepton-based strong production searches - \'\\ ;
under specific assumptions C S St

100 200 300 400 500
chargino/heavy neutralino mass [GeV]

Monica D'Onofrio, LHeC Workshop
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RPV scenarios

» Much more final states to
explore and not yet
searched for:

LSP no longer stable ( pair production: Gd, 43, 5§

Can be something like
> 700 possibilities + bilinear

couplings!
I
XL‘_/ “ W
\\‘\{\1‘ d "l-."'_l iq
__ Ty
Vi 1 r o

Monica D'Onofrio, LHeC Workshop

H. Dreiner (18/4/12)

resonant ¢ production

[ Operator

/ LSP b
0 L1LoE4
\Jlr _

X1 o
7 LQ£31’§'3
~1 LteDl
b2 ‘TR & :
7+ -
1 Lu@Q1D1
4dL.R :
171 TQ3-D3
] U;D; Dy,

Result:

-- RPV SUSY under-constraint
-- limits depend on couplings
assumptions

6/15/2012



Few exampleS: Gluinos - 3 jets S i

a- E
0 ]
S 0 <5
(] o @gg 3
o CMS Preliminary [L=50m" S 10 s 5 5
; 5 E £ 3
X s=7TeV 10 1 * U‘Euuzzo3m T 4:
AY = Qbserved i Z Triplet Mass (GeVic’)
: ° i~ . =11 Expected o 1' 3
} U] n OS o AW B =1 . -1 Z
° 10 E
E :I iLfz’(‘z‘nluino) * Data 3
10 o gNLO(GIuin o 102 - Four-Parameter Background Fit -
; E 300 GeVic? Gluino Model E
= 10° =
E :
=1 -4 PSR (RS S S SUN RN SR S S S B RS
> Sle tonso - ; 1% 500 1000 1500
) %) Triplet Mass (GeV/c?)
-0 KNUERROON IR SR R
3 X
o \
10" ¢ :
ik i R i i il s B
400 600 800 1000 1200 1400 1600
M,; (GeV/c?)

Lepton term: multilepton (1;,3)

mSUGRA/CMSSM, m_ = Ag = 0 GeV,u > 0, & =0.032 at My, L™ = 2.06 b, {5=7 TeV

1

= -
CMS Ys=7TeV, L=4.981b
S T 2000 . 1
50 L % I 95% C.L. CLs Limits |
e s ] ) - ==NLO observed -
40 o g £ - EENLO expected +1o
T 1500 —_--NLO expeeted+2o—
! /1@)@ - - .
J_/ — -
30 [ Observed 95% CL -] 5
----- Expected 95% CL ] L
I,-' --------- Expected+1c ] 1000
20 /[ Theoretical i 5 N
_ : | S 80 GeV 7] | |
" = [ s (LEP) ] i 1
'y- : -:0 LSP t 1 1 1 1 1 1 1 1
Y L I @P T R I 1000 1500 2000
0 400 600 800 1000 1200 m. (GeV)
m,, [GeV]

monica v unorrno, Lnec Workshop 6/15/2012



Other RPV SUSY searches

» Stop-mediated e-mu production

» Sneutrino e-mu

11

10}

= 05% CL upper limits on
opp— v )xBR("v _ —ep)asa
function of m- , 102
= Tau sneutrinos with a mass below
1.32 (1.45) TeV are excluded, assuming
coupling values
A, =010& A

‘»

Is['I\III|

a2 = 0.05 (A’

______

."

,\‘

E C ,qrmg 0 —— ObservedLimit ] N_&l - ,qlmsl S I I -
- ----- Expected 95% CL Limit] o R |
© JLdt—Z‘I f! [ Expected Limit + i~ | o [V = det 21 3
i [ Expected Limit £ 26 1 .8 = 3
e A — Theory : = r X
— Ry30 Azl = hisg fena| = 0.05 x'ﬁ L _
107 F102E E
ril'T_1 0 = T 95% CL Exclusion =
o = -
e T —— =< [ ]
5 L ]
=
| ' I ' | ;103 ||||I||||I||||I||||I||||I||||I||||I||||I|||E
1DG 2['.'[] 3[]0 4[]['.' 5'1}[] ﬁDl‘.} ?D[l 8[][} QDDWDG 8 100 200 300 400 500 600 700 800 900 1000
m- [GeVl m_IGeV]
b ] IR ‘
m ] !

< " (b) ] i ]

[ ATLAS P ]

107 i E

- J-Ldt =1.07fb " | ]

Ly, = 0.07 (ATLAS 2011 data)

412 = 0.05 (ATLAS 2011 data)
....... A, = 0.01 (ATLAS 2011 data)
(

(

A .. =0.07)

Monica D'Onofrio, LHeC Workshop

o~ 72 007 (Do@Tevaten) |
=0.11 & —_—— =0. evatron
3 107 7. ! ! ! 3;2 | e
200 400 600 800 1000 1200 1400
m, [GeV]
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What can happen in 2020 ?

Let’s assume we have *at least* seen the higgs ©

 Reconstruction of the mode at the
bottom of the decay chain

« Determination of masses by
measuring the endpoint of the
visible mass distributions

» Deviations from the SM
observed in 300/fb
Signal characterization * Measurement of couplings and
with 3000/fb
» No deviations from the
SM observed in 300/fb

Extension of sensitivity
(mass reach, xs reach) with
3000/fb

Significance/ o

* 300 fb'" @ 14 TeV: LHC Phase |
* 3000 fb'' @ 14 TeV: LHC Phase Il

. ' . 10 10° ) 10
2 Monica D'Onofrio, LHe! Luminosity / fb”
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Main focus for 2020 plans

Mostl RPC SUSY:
» Strong Production

Squark-gluino, squark-squark, gluino-gluino
» Third Generation Production

Direct stop

» Weak Production
Weak gauginos [Sleptons] [Higgsinos]

Chargino{C1}-Meutralino{N2) Cross Section (mSUGRA, m0=1000GeV)

3 - sqrt(s)
& e — 14TeV
cC = — TTeV
104 F T T T T T .C_) 10_ 5 5
_ — 5 oF Chargino/neutralino2
.k o NLO+NLL (pp i + X) [pb] >
103 ¢ Do
~ (73} E
102 F ot 8 -
L 6 10! =
0tk -
r . = 0% =
100 F Tt -
_1 -_ 10— E 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 ‘ 1 1 1 1 | 1 1 1 1
10 F 0 100 200 300 400 500 600 700
Average mass
1072 ¢ _
A A Gl MR || © 600 GeV | 0.24 pb

100 200 300 400 500 600 700 200 900 1000
my, [GeV]

Monica D'Onofrio, LHeC Workshop 6/15/2012



Strong production

10°
101

10

101
102
1073
1074

10"

xsection ~ 2.5 pb for m =1000 GeV, ~ 0.01 pb for m(squark,

gluino) = 2 TeV - clearly, high stats samples are needed.

o (pp — 8&/qq/qa/ag + X) [pb]]

Vs = 14TeV; Mg = Mg

NLO+NLL

mSUGRA reference point:

m0=650, m1/2=975, xs 1.1E-05 nb

1C

00

1500
m [GeV]

2000

Decay chain might be complex, including Z or Higgs

14
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2400
% N
&) _—
| ¢ g
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Importance of PDF

» If we see deviations from SM, will be important to characterize the
physics underneath

» The case of strong production:

25 T T T 125 T T T T T
pp— g9+ X s pp— qq+ X
5 | o/omsTw i - o/ oMsTW CTEQ]
V5 =14TeV L5 /5 =14 TeV )
CTEQ
L5 b ”i‘q? = .i'i'i'-gi h[%T‘\Tl_ 11 F”E-'li = F”@' i
105 - MSTW
) = —/'7/
1
MSTW]|
0.5 CTEQ| . 0.95 MSTW |
1 1 1 1 1 G-g 1 1 1 1 1
500 1000 1500 2000 2500 3000 500 1000 1500 2000 2500 3000
mg [GeV] mg [GeV]
— driven by gluon pdf at large x — driven by valence quark pdfs at large x

— sizeable uncertainty ~ +25% for m ~ 1 TeV — small uncertainty ~ +5% for m ~ 1 TeV

15 Monica D'Onofrio, LHeC Workshop 6/15/2012



Gluon distributions

Gluon distribution at Q%= 1.9 GeV? Gluon distribution at Q? = 1.9 GeV?
9 2 3 r AT
i 1.8 WLOPOFREE £ ﬁ
it
g 1.6 -ee‘{:;um1 g
o™ - aE=nog o
1.4 5% HERKPOFLD
E 1.2 E
= =
now ° >
o o8 s
E 0.6 o
@
0.4
0.2
0 - -
10® 10 10 10* 10 10
X X
. . . . . 0.4 r r .
o4 HERA T | - HERA T
HERA TI+LHC(Wasymm) : 6.3 t HERA I+LHC (Wasymm)
9.3 : : HERA T+BCDMS Boiiid

HERZ I+BCDMS | ]
HERAR I+LHeC

HERA I+LHeC

% E
o o
then ¥ s
* 4] o
g g
. _1-0.1
o 3
-0.2
-0.3
0.4 , . . , , ; -0.4
le-06 12-05 0.0001 0.001  0.01 .1 o061 0.2 0.3 0.4 0.5 0.6 0.7 0.8

High x: xg and
valence qu arkS: Figure 4.17: Relative uncertainty of the gluon distribution at Q% = 1.9 GeV?, as resulting [':rom an NLO QCD

. . fit to HERA (I) alone (green, outer), HERA and BCDMS (crossed), HERA and LHC (light blue, crossed)
reSOlV]ng new h]gh and the LHeC added (blue, dark). Left: logarithmic z, right: linear z.

mass states!

16 Monica D'Onofrio, LHeC Workshop 6/15/2012



What the LHeC can do

» M.Kramer and R.Klees working on impact of improved PDF fits on theoretical
predictions for SUSY process:

Example: gl-gl production (assuming m_gl = m_sq) Improve of

: : factor of 2-3 @ 2 TeV
without(blue, CTEQ6) and with (green) LHeC PDF factor of 10 at 3.5 TeV

Pre“mman{ﬂ PDF-Errors for pp -> gluino + gluino + X

— LHCE_NLO
— CTEQ6
o | — LHEC_NLO

10

sigma/sigma_cteq6

2500 3000
m_g = m_sq [GeV]

1 TeV 2 TeV 3 TeV 4 TeV 5 TeV

i/ Monica D'Onofrio, LHeC Workshop 6/15/2012
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SUSY @ LHeC: RPC scenarios

» Selectron-squark pair production
» From last workshop:

Squark mass (GeV)

Squark mass (GeV)

tan =10, M, = 380 GeV, 1 = -500 GeV e

=y
R &3 b U R = 85 D 2
o o o o o o o o o
o o 86 o o o0 o o o

1000

900
800
T00
600
500
400
300
200

cinpb,e’p

| Y FETTE FYET1 T PO AT ST PTeT L.

200 300 400 500 600 YOO 8OO 900 1000

Selectron mass (GeV)

cinpb,e’p

200

300 400 500 600 FOO 8OO 900 1000

Selectron mass (GeV)

Monica D'Onofrio,

° q

® 2

02

Pair production via
= t-channel exchange of

Cross-section sizeable when
IM <1 TeVie. if squarks
are “light", could observe
selectrons up to ~ 500 GeV.

- Could extend
LHC slepton sensitivity
5 - Possible information on

couplings by playing with

a DIt over the

e+/e-/L/R

LHeC Workshop

Are the current constraints
really strong enough?

6/15/2012



Non-degenerate 15t and 2"d generation squarks

» Review of current constraints on usual assumption on mass
degenerate of 15t and 2" generation squarks in progress:

Andy Weiser, with M. Papucci, J. Ruderman (LBL Berkely), Gilad Perez, Rakhi
Mahbubani (CERN) work in progress, presented at Blois

A M A M

——— 8 dof = (i.d)1. (&,3)1

f:ﬂ'.(lf?)L. uR, "?H’- »
(¢c.S)r. Cr, SR

T ———— dp, SR

UR, CR

Vertical splitting,

Fully degenerate still MFV & no problem!

19 Monica D'Onofrio, LHeC Workshop 6/15/2012



Squark mass splitting

» From Andy’s talk: large splitting is possible

(05 )M = = 2 Z[KM )i Km);cgf—\mz

mixing / misalighment between
SM Yukawas and squark mass matrices

Seiberg & Nir

If by symmetry: K ~ diagonal => O(l) mass splitting

allowed!

uy ali d — d lisned Gedalia et. al
00 up aligne L aligne
8 Example:
_r%' e Ei: Mgluino = 1.3 TeV
r 010} mqi = 550 GeV
s Moz = 950 GeV
g 0.00 L

Log,a + right handed squarks split by arbrtrary amount

» Will depend on LHC boundaries on these scenarios, still might be worth
to have a second look

Monica D'Onofrio, LHeC Workshop 6/15/2012



SUSY @ LHeC: RPV scenarios

}nﬁkL;Lij-F }x;j;rf_;@jﬁk +/\,}‘kﬁf LUk

T

» For squark production:
A’ couplings relevant in e-p production

» Decays: direct or via cascade

@ For couplings of em. strength (Aj;1, Aj;; ~ 0.3)
o M, .:> 275 GeV at 95% CL.

u.c.t

] Ma,g B :_> 290 GeV at 95% CL

g 1 ——FI .
U E- E 1 |U|1=nr||lr:ln-ed MISM I
Current limits up to HERA mass-bound <
Strong lepto-quark constraints from LHC 107
to be taken into account if RPV~100%
Cascade decays (via RPC vertex) lead to more T ar o1 B
----- " " e anpag
complex and under-constrained signatures 107 EN 300 < ;1 <300 GeV
E e s 70 = M = 350 GeV
Reach up to 1 TeV with LHeC N Mot 90 0¥
Feasibility of these searches will depend T I e
on LHC findings (useful in case of evidence ©) 100 150 200 qu::: [GeV]
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Summary and outlook

» We haven’t seen evidence of SUSY @ LHC so far
Excluded most ‘obvious’ RP-conserving scenarios

Still large portion of uncharted territory for RPV SUSY
Hard to make predictions at this stage

» LHeC provides complementarities to the LHC SUSY search
program in the twenties

Constraints on PDF crucial for model testing in case of observed
deviations

Non-standard RPC scenarios with non-degenerate squarks might
leave a window of so-far unexplored possibilities > eventually
LHC will shed some light on this by 2020

RPV scenarios very complex:

Clearly e-p collider allow probing of important scenarios
Review of implication of current results needed

22 Monica D'Onofrio, LHeC Workshop 6/15/2012



