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An anti-hint?

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

MSUGRA/CMSSM : O lep +j's + E
MSUGRA/CMSSM : 1 lep +j's + E
Pheno model : O lep +j's + E

| | IIIL | | IIIIIIL ~ I | IIIIII| | | 1
L=5.8b™, 8 TeV [ATLAS-CONF-2012-1 9] 1.50 TeV (L:g mass

L=5.8 fb™, 8 TeV [ATLAS-CONF-2012-104] 1.24 TeV a g mass
L=5.8 fb™", 8 TeV [ATLAS-CONF-2012-109] 118Tev g mass (m @ <2TeV, Ilghtx ) ATLAS

T,miss

T,miss

%) T,miss

% Pheno model : 0 lep +j's + Er miss |L=5:8®", 8 TeV [ATLAS-CONF-2012-108] 138TeV. G mass (m@ <2Tev, Ilghtx ) Preliminary

& Gluino med. X (@—qfx ) :1lep +j's + Er s (5] mass (mx °) <200 GeV, m(y") =m(m(x )+m(@))

& GMSB (INLSP) : 2lep (OS) +j's + E; ‘gmass' (anp < 15)

L GMSB (T NLSP) : 1-2t + 0-1 lep +J's + ET mice g mass (tang > 20)

a GGM (bino NLSP) :yy + ET i gmass (mi °)>5o GeV) det =(2.1-13.0) i
S GGM (wino NLSP) :y + lep + ET i 9 mass

= GGM (higgsino-bino NLSP) :y + b + E T miss 9 mass (m(x ) > 220 GeV) Is=7,8TeV

GGM (higgsino NLSP) : Z + jets + E o [L=5:81b", 8 TeV [ATLAS-CONF-2012-152] 690 GeV g mass (m( )>2oo GeV)

________________ QI_’&_I}/_I'I_IDO_IT_S_F_’_ 'monojet’ + E; o |L=1051b", 8 TeV [ATLAS-CONF-2012-147] 645Gev. F ' scale (m(@) > 10 &v)

SRS g—>bb>{j1 (virtual b):0lep+3b-'s+E T miss |L=12:810", 8 TeV [ATLAS-CONF-2012-145] 1.24Tev 9 mass (m(x ) <200 GeV)

: S g—tly, (virtyal H:2 lep (SS) +j's + E; s |L=581b", 8 TeV [ATLAS-CONF-2012:105] 850 GeV g mass (mG’) <300 Gev)

32 —>tt;(1 (virtual t) 3lep+js+E T miss |E=139 fb™, 8 TeV [ATLAS-CONF-2012-151] 860 GeV g mass (m & )<0300 GeV) 8 TeV results
© 3 9—>ttX . (virtual 1) ; 0 lep + multi-j's + E Tmiss | =58 10", 8 TeV [ATLAS-CONF-2012-103] 1.00TeV. gMass (m(,) <300 GeV) _
soe 9"“% ,jwr_tu_alt)_ :0lep + 3 b-j's + _ETMSS_ L=12.8 fb”, 8 TeV [ATLAS-CONF-2012-145] 115Tev @ mass (m G )< 200 GeV)

. bb b _>qu 0lep + 2- b-Jets +Eq s |L=12810", 8 TeV [ATLAS-CONF-2012-165] 620 GeV b mass (mg )< 120 GeV)

< é _ bb,b.—ty" : 3 lep +j's + E; pmiss |L=13.01b",8 TeV [ATLAS-CONF-2012-151] 405Gev’ b mass (m)) = 2m(x )

‘§ S it (light), t—>t3§2* 1/2 Iep (+ b-jet) + ET miss _ t mass (m% =55 GeV)

IS tt (medlum) t—>bx 1lep + b-jet + ET miss | L=13:0fb”, 8 TeV [ATLAS-CONF-2012-166] 160-350 Gev. t mass (m(x °) 0 GeV, m(y) = 150 GeV)

S § Tt (medlum)o, t—>bX :2lep + ET miss | L=13.0 fb”, 8 TeV [ATLAS-CONF-2012-167] 160-440Gev. t mass (m(xo) 0 GeV, m( B-m(x,) = 10 GeV)

ga 3 tg t—ty : 1 Iep + b-jet + E Tmiss |L=13:0 fb™, 8 TeV [ATLAS-CONF-2012-166] 230-560 GeV_ T mass (m&:’) =0)

S % tt t—>t - 0/1 /b Iep (+ b-jets) + ET miss |1=47 b, 7 TeV [1208.1447,1208.2590,1209.4186] — T mass (m (x1) =0)
____________ T (natural GMSB) - Z(~l) +bijet + £ " | siievizsre i SOEaV T mass (115 <mi;) <230 GeV)

N . . TLTL, |_>|Xo 2lep + ET:::: L=4.7 fb", 7 TeV [1208.2884] [gsHesGeVl | mass (m(i?) =0)

23 XKy L—Iv(F)=Ivy, : 2 lep + ET miss |L=47 07, 7 TeV [1208.2884] IINNNH0IEADIGEVE . Mass  (m()) < 10 GeVm(iy) —%(m( ) +mG)

w3 XX L vl |(VV) vl |SVV :3lep+E L=13.0 fb", 8 TeV [ATLAS-CONF-2012-154] 5ao GeV X mass (mG) = m(x ), m(x ) =0, m(lx) as above)
_________________ 2 __"*" — W* :3lep + ___T ™SS | -13.0fb", 8 TeV [ATLAS-CONF-2012-154] [140-285 GeV X mass (m(x )= m(x°) m&") = 0, sleptons decoupled)

S Direct % X palr prod (AM%B : long- Ilved XT
g & Stable g R- hadrons : low 3, By (full detector)
ém % Stable T R-hadrons : low f, By (full detector)
S 3 GMSB : stable ¥

X mass (1 <tl” )< 10 ns)

G g mass
t mass

(5 <tanp < 20)

gmass (0.3x10° <1, < 1.5x10°, 1 mm < ct < 1 m,g decoupled)

T mass

LFV : pp—>v +X, vV, ~e+u resonance W&Vl Vv, Mass  (x,,=0.10,4,,,=0.05)
LFV : pp—>\/ +X, v —>e(u)+r resonance V maSS (4417010, 2 5)33=0.05)
> Bilinear RPV CMéSM Tlep+7j's+Eq e G =g mass (cr,gp < 1 mm)
'y X X ,.’,X = WX X e!W :4lep + ET miss |L=130 fb™, 8 TeV [ATLAS-CONF-2012-153] 700 GeV x mass (m(x 0) >300 GeV, A, Or & ,, >0)
AT —>|X°’ >Z°—>eev elW 141ep + Ey . |L=13.01",8 TeV [ATLAS-CONF-2012153] 430Gev. | mass_ (M) > 100 GeV. mil)=mil)=m{l), .., o, >0)
_______________________ G- qqq.; 3-jef resonance pair . g mass
Scalar gluon : 2 et resonance pair |[L=4.61b", 7 Tev [1210.4826] [00528756aV sgluon mass (incl. limit from 1110.2693)
B g <
1
WIMP interaction (D5, Dirac x) :'monojet' + Tmiss |L=10.55", 8 TeV [ATLAS-CONF-2012147] 704Gev| M* gcale (m, <80 Gev, limit of<687 GeV for PS
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Colored susy

ATLAS SUSY S| arches* -

95% CL |

> TeV !

colored sparticles

)wer Limits (Status: Dec 2012)

MSUGRA/CMSSM : 0 lep +j's + E; s [L=581b7,8Tev [ATLAS-CONF-2012-1L9] v g =I'§ mass
MSUGRA/CMSSM : 1 lep +j's + E; ;s [L=5:81b", 8 TeV [ATLAS-CONF-2012-104] gq=gma
o Pheno model : 0 lep +j's + E; ;. [L=5:81b", 8 TeV [ATLAS-CONF-2012-109] g mass (m ( ) <2 TeV, light) ATLAS
2 Pheno model : 0 lep +j's + E o [L=5815" 8 TeV [ATLAS-CONF-2012-109] g mass (m@) <2 Tev, Ilghtx ) Preliminary
S Gluino med. %" (G—>af) 1 1lep +j's +E, . ASS (m(x;) <200 GeV, m(;") =3(m(; 1+m(@)
& GMSB (INLSP) : 2lep (OS) +j's + E; gmass (tanf < 15)
2 GMSB (@ NLSPG%G:\/IZ(J + N1LISeIF3))+ I's + ET mice g mass (ianf >20)
@ ino YY + mass (m(x) > 50 GeV) — - -1
§ GGM (WInO NLSP) v+ Iep + ET ,miss fl_dt = (21 130) fb
= GGM (higgsino-bino NLSP) :y + b + ET s 1SS (M) > 220 GeV) Is=7.8TeV
T,miss ~ 1 ’
GGM (higgsino NLSP) : Z + jets + E o [L=5:81b", 8 TeV [ATLAS-CONF-2012-152] 690Gev QT (m(H) > 200 GeV)
________________ Qlje_l}/_l't_lno LSP : 'monojet' +E ... [£=1051b", 8 TeV [ATLAS-CONF-2012-147] 645GeV. F ~ scq (m@G)>10" &v)
e g—>bb>{j (virtual b) Olep +3b-'s + E , [E=1281b"8TeV [ATLAS-CONF-2012:145] 9 mass (m(x ) <200 GeV)
S —tf 1(V|rtual 1) :21ep (SS) +j's + E e, |L=5816"8TeV [ATLAS-CONF-2012-105] S (@) <300 GeV)
s £ 9= P J Tmiss 4 8 TeV results
g S —>ttX1 (V|rtual t) 3lep +j's + ET miss | L=13-0b”, 8 TeV [ATLAS-CONF-2012-151] SS (m(y, )<0 300 GeV)
© 3 9—>ttX . (virtual 1) ; 0 lep + multi-j's + E Tmiss | =58 10", 8 TeV [ATLAS-CONF-2012-103] 1.00 TeV ass (m(x,) <300 GeV) _
soe 9"“% ,jwr_tu_alt)_ :0lep + 3 b-j's + -E-T,-miss- L=12.8 fb", 8 TeV [ATLAS-CONF-2012-145] 1.15TeV ) mass (m G )< 200 GeV)
. bb, b,=by, :0lep +2- b-Jets + E; pigs |L=12:81", 8 TeV [ATLAS-CONF-2012-165] 620GeV. b mass (X") <120 GeV)
E é N bb~t2 —t7 3 lep + 'S + Ey s |L=1301b", 8 TeV [ATLAS-CONF-2012-151] 405Gev’ b mass (mc) m(x )
3% it (light), t—>t3;( 1/2 Iep (+ b-jet) + ET miss |L=47 67,7 TeV [1208.4305, 1209.2102167 GeV  Mass (m% =55GeV)
IS tt (medlum) t—>bX 1lep + b-jet + ET miss | L=13:0fb”, 8 TeV [ATLAS-CONF-2012-166] -350GeV. t Mass (my,) = OV, m(x) = 150 GeV)
g § it (medlum)o, t—>bx :2lep + ET miss |L=13-0 6", 8 TeV [ATLAS-CONF-2012-167] 160-440 Gev. t mass (mG B0 GeV, m() m(y;) = 10 GeV)
,g’ 8 t,t—=ty 1 Iep +b-jet + E; oo |L=13.01b", 8 TeV [ATLAS-CONF-2012-166] 230-560 GeV. t mass % =0)
S T, 1=ty : 0/1 /b Iep (+ b-jets) + E o [L=4.7 7,7 TeV [1208.1447,1208.2590,1200.4186] | S50MEEIGEVN t mass (m
____________ T (natural GMSB) - Z(-I) + bret + £ " GEEW Tmass (115 <m() b0 Gev)
- . LT |_>|X0 2lep + Eq igs |47 fb”, 7 TeV [1208.2884] | mass (m&:’) =0) _
= 3 KKy X1—>Iv(lv)—>lvx :2lep + ET miss |£=47 o7, 7 TeV [1208.2884] X, Mass_(m () 3 GeV, m(iy) = ;(m( )+m(x ))
w3 _Xz — | vl Jv), Ml |SV\’2 3lep+E Tmlss L=13.0 tb™, 8 TeV [ATLAS-CONF-2012-154] 5ao GeV| ¥ mass m(x L) m(x ), m(x )_o m(Iv) as above)
___________________ o ______(_) 13lep + Epys [L=130 tb”, 8 TeV [ATLAS-CONF-2012-154] 140. 5 GeV X mass  (mx;) = mil), m(x°) = 0, sleptons decoupled)
S DII’eCtX palr prod. (AM%B : long- Ilved X, X, mass (1<l )<10n
g 8 Stable g g R-hadrons : low B, By (full detector) ass
ém % Stable T R-hadrons : low f, By (full detector)
s3 GMSB : stable ¥ 3
........ %,.7>.99u (RPV) :u + heavy displaced vertex (0.3x10° <A, < 1.5x10°, 1 mm < o < 1 m,§ decoupled)
LFV: pp—>v +X, v.—e+u resonance V,Mass  (1;,=0.10, 1,,,=0.05)
LFV : pp—v_+X, v.—>e(u)+t resonance mgss (A31=0.10, 4, 5,5,=0.05)
> Bilinear RPV CMéSM Tlep+7j's+Eq e #2TeUl) = g Mass (et g, <1 mm)
S X1X ,.’,X1~ WXQ %0 weuv :4lep + ET’miSS L=13.0 fb™, 8 TeV [ATLAS-CONF-2012-153] 700 GeV Y, nl MG o) >300 GeV, 1, 0r k., >0)
ILIL’I —>|X X —>eev eM\’ 4 |ep + ET miss L=13.0 fb™, 8 TeV [ATLAS-CONF-2012-153] 430Gev | mass~ (m(x1 00 GeV m(I )= m( W=m(l), A o, OF Ay, >0)
....................... G- qdq.: 3-jef resonance pair . g mass
Scalar %Iuon 2-jet resonance pair |L=4.6 o™, 7 TeV [1210.4826] sgluon mass (incl. lif#8rom 1110.2693)
~ WIMP interaction (DS, Dirac ) -'monojet' + £_ BT fb“,sl'rev M O A i e IIW; fc S (m, <80 GevI limit of<687 Glevlfolr |38 | e
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Colored susy > eV !

colored sparticles

ATLAS SUSY S({ arches* - 95% CL | »wer Limits (Status: Dec 2012)

""""""" MSUGRA/CMSSM : 0 lep + | j SYE. L_sslfb BTIeV [ATLAS-CONFI-Z(:12I-1L9]

~ T
T,miss ‘L =g mass
MSUGRA/CMSSM : 1 lep +j's + ET miss | L=5.8 fb™, 8 TeV [ATLAS-CONF-2012-104] g=gma
Pheno model : 0 lep +j's + E; ., |L=5:81b" 8TeV [ATLAS-CONF-2012-109] g mass (m ( ) <2 TeV, light) ATLAS
Pheno model : 0 lep +j's + ET:miSS L=5.8 fb™, 8 TeV [ATLAS-CONF-2012-109] g mass (m@) <2 Tev, I|ghtX ) Preliminary
Gluino med. %" (§—>a@") : 1lep +j's + E, . ASS (m(x;) <200 GeV, m(;") =3(m(; 1+m(@)

GMSB (TNLSP) : 2 lep (OS) +j's + E ...
GMSB (T NLSP) : 1-2t + 0-1lep +]'s + ETmlss
GGM (bino NLSP) :yy + ET
GGM (wino NLSP) -y +lep + E miss
GGM (higgsino-bino NLSP) :y +b + E :'zz
GGM (higgsino NLSP) : Z + jets + N

T,miss
................ , Gravitino LSP : 'monojet’ + Ev ;e

S g—>bb){j1 (virtual b) Olep+3b-j's+E
< € g—tiy, (V|rtual t) 2lep (SS) +j's+E
g8 —>ttx (virtual t) 3lep+js+E
S 3
GRS

g mass (tang < 15)
g Mass (tang > 20)

mass (mG; %) > 50 GeV) f/_dt= (2.1-13.0) fb”

ASS. () > 220 GeV) Is=7,8TeV
(m(H) > 200 GeV)

(m(@G) > 10 &v)

g mass (m(x ) <200 GeV)

S (m(x )< 300 GeV)
SS (m(y,) <300 GeV) 8 TeV results

ass (mG °)<3oo GeV) _

Inclusive searches

L=5.8 fb”, 8 TeV [ATLAS-CONF-2012-152]
L=10.5fb", 8 TeV [ATLAS-CONF-2012-147]
L=12.8 fb™, 8 TeV [ATLAS-CONF-2012-145]
L=5.8 fb™, 8 TeV [ATLAS-CONF-2012-105]
L=13.0 fb™", 8 TeV [ATLAS-CONF-2012-151]
L=5.8 fb™, 8 TeV [ATLAS-CONF-2012-103]
L=12.8 fb™, 8 TeV [ATLAS-CONF-2012-145] ) Mass (mfx ) <200 GeV)
L=12.8 fb™, 8 TeV [ATLAS-CONF-2012-165] (xo) <120 GeV)

L=13.0 fb™", 8 TeV [ATLAS-CONF-2012-151] : ) o m(x )

T,miss
T,miss

1 T,miss
g—>ttx gwrtual t) O lep + mU|tI-j s+E

T,miss

...................................... T Mmiss -

“bb,b —>b)g‘1 0 lep + 2-b-jets + E
bb, b, —ty “:3lep+js+E

(light), t—>t3§2* 1/2 Iep (+ b-jet) + E
(medium), t—>bx 1lep + b-jet + E
Tt (medlum)o, t—>bx :2lep+E

T,miss

T,miss

~~

T,miss

it
tt L=13.0 fb™", 8 TeV [ATLAS-CONF-2012-166]
L=13.0 fb™", 8 TeV [ATLAS-CONF-2012-167]

bV, m(y ) 50 GeV)

OGeVm() m(y )=1OGeV)

T,miss

T i
tt, t—ty 11 Iep +b-jet+ E ::zz L=13.0 fb", 8 TeV [ATLAS-CONF-2012-166] % =0)
it t—>t 77 1 0/1 /b lep (+ b-jets) + E . |L=47 fb™, 7 TeV [1208.1447,1208.2590,1209.4186]
T (natural GNISB) Z(—ll) + b-jet + E 30 GeV)

............................. R s s s s T miss -

1, |_>|X 2 lep + ET miss |1=47 fb™, 7 TeV [1208.2884]

> g 0%"){_1 _>TV(|V)—>|VX<D 2lep + ET miss |E=47 fb™, 7 TeV [1208.2884] I GeV, m(iv) = ;(m(x ) +mix, )))

W3 ~¢X2 iy vl I(w) vl |SVV :3lep+E I L=13.0 fb™, 8 TeV [ATLAS-CONF-2012-154] 5ao GeV | ¥ mass m) = m(x ), m(x )=0, m(Iv) as above)

................... T W 316D+ Erpg, [1araot’ o Tev s conramz 15 HBNSERI 7, mass )l =, Septons decoupled
DII’eCtX palr prod (AM%B : long- Ilved X, X

b B
g 8 Stable g g R-hadrons : low B, By (full detector) ass
ig % Stable T R-hadrons : low f, By (full detector)

s 3 GMSB : stable®

(0.3x10° <y, <1 5x10°, 1 mm < ct < 1 m, g decoupled)

LFV : pp—>v +X, vV, ~e+u resonance V., Mass (4,010, 4,,,=0.05)
LFV : pp—>\/ +X, v —>e(u)+r resonance mESS (4417010, 2 5)33=0.05)
> Bilinear RPV CMéSM Tlep+7j's+Eq e 2iTeVl] =G mass (cr,g, < 1mm)
'y X1X #«xw WX@ Xo e!W :4lep + ET’miSS L=13.0 fb™, 8 TeV [ATLAS-CONF-2012-153] 700 GeV ¥, m (m(x 0) >300 GeV, 2.y, 0r &5, > 0)
A —>|X % —>eev e!W c4lep + E; g |L=1301", 8 TeV [ATLAS-CONF-2012-153] 430 Gev | Mass_ (m(x 100 Gev, m{ie)=m(i,)=m{i), %, or % ,, >0)

g masg
sgluon mass (incl. li

704GeV M*fc
1 L1l

10" 1 10

: Fermi scale TeV Mass soale [TeV]

....................... > aqq.: 3-Jet resonance pair .
Scalargluon 2-jet resonance pair
WIMP interaction (D5, Dirac ) : 'monojet' +

L=4.6 fb”, 7 TeV [1210.4826]

L=10.5 fb™, 8 TeV [ATLAS-CONF-2012-147]
| | 1 1 1 111

rom 1110.2693)

2 (m, <80 GeV, limit of < 687 GeV for FS
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Why expect susy to be
light?

Gauge coupling unification? %

Dark matter? %

Higgs mass? %

Naturalness? ‘/



Gauge coupling unification

Hall et al.

Msusy = 100 GeV

60

50
40
T 30-
20"

10

?00 165 168 16“ 1614 1017 10%
p [GeV]

50 i
40 ;
I 30; |

Msusy = 100 TeV

10° 108 101! 10! 10"
p [GeV]

1020



Gauge coupling unification

Hall et al.

Msusy = 100 GeV Msusy = 100 TeV
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Required threshold correction at GUT scale

e, = 0.014 » e, = 0.017

1 B 1 (1_|_ )
§*(My)  g2(My) A

Compare to egM = 0.12



Riggs mass vs. susy scale

High—scale Supersymmetry Guidice/Strumia

My — |25 GeV

o

ldl() | ldlZ | ldl-l | ]dl()
~
Supersymmetry breaking scale in GeV m




Natural susy



Natural Ascetic susy




Natural EVWSB in times of austerity

Barbieri/Guidice
Fine-tuning of (Higgs mass)? MISMNMSM, ..
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Natural EVWSB in times of austerity

Barbieri/Guidice
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Higgsinos



Natural EVWSB in times of austerity

Barbieri/Guidice

Fine-tuning of (Higgs mass)2 MSSMNMSSM, ..
2
M4 .
H
995 — [+ ...+ Om
Higgsinos
3 A
stops sbottomy
2 2 5 A
2loop 5mH\gzum0:—pyt< )\Msl log” <TV)

gluino



MSSM stops vs. mH

Delgado, Isidori et al.
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Direct stop searches

CMS Preliminary \s=8TeV, (Ldt=9.7 fb™
2

| | UL | 1T T 1 | T 1T T 1 | 1T 11 | T 1 1T 1 | 1T 11 | LI I.l 1T 1T 1 10

> 250 _ppe'i"i”t"—atio NLO-NLL exclu~*~=- /. —

) B ’ T e e ~

~50/50t, /t, mixture === Observed = {1, production, f— t 3 Status: December 2012
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o « u |
1> 200 — B L .

c - 8 - ATLAS Preliminary | _isg'yssgTev L, =47 b s=7 TeV

B I_°z'><’ 300 : OL [1208.1447] _
B = - 1L ATLAS-CONF-2012-166 1L [1208.2590] —
150 — B 2L [1209.4186] ]
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mz — MLSP < 30 — 40 GeV

Delgado, Isidori et al.

mrsp
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Limit on squarks

Squark-gluino-neutralino model, m(i?) =0 GeV
- 2800 | | | | | I i_} | | . | | | | | | | | | | | | | | | | | | | | |
o ..;:

S ATLAS Preliminary

fL dt =5.8 5", ys=8 TeV

squarks

§ 2200 :_ 0-lepton combined —:
o 2000 f_ —— Observed limit (x105US") _f
- - - - Expected limit (+10,,,) ]
1800 | ]
- Observed limit (4.7 fo™, 7 TeV)
1600 = eSmmSwno =
1400 = e — S I 4 Tev
1200 E .
1000 —

| | I | | | I | | | I | | | I | | | I | | | I ] ] ] | ] ]

800
800 1000 1200 1400 1600 1800 2000 2200 2400
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Naturalness requires
split squarks

M
dof (ﬁ,J)L, in, dp,
8 do (¢,3)1, ¢r, Sr
br
52 EL

~

1




Splitting via RGE?

Papucci, Ruderman, AW ’| |

Splitting via renormalization group does not help

3 |-loop, LLog
2 2 2 2 2 ) y
5mH ~ 3 (mQS — le,Q) =~ 5 ( Us mUl,g) tanl3 moderate

N

Higgs fine-tuning = RGE mass splitting




Splitting via RGE?

Papucci, Ruderman, AW ’| |

Splitting via renormalization group does not help

5 3 |-loop, LLog,
5mH ~ 3 (mQS — le,Q) =~ 5 (ng — mUl,g) tanl3 moderate

Higgs fine-tuning = RGE mass splitting

— Flavor non-trivial susy

breaking!




~ (avd)L
8 dof (@, d)r, (¢ 8)L Ur
dr

(@,d)L, @r, dg, (,3);
R dr, 3r $p
aR) 6}% 5R
Degenerate Minimal Flavor Anarchy!

msSugra, CMSSM,
PMSSM, ...



Back of the envelope estimate

Cross-sections roughly scale like ~|/m”é.

Example: 8 light squarks — 2 light squarks

Shift limit only by ~ 41/¢ — 1 ~ 25%

— €00 naive!



Dedicated study
needed

® Production cross-section can be flavor
dependent through p.d.f’s (u vs. d, sea vs.
valence)

® Experimental efficiencies have thresholds
and current limits are on the thresholds



Squark searches

M. Papucci, . Ruderman
G. Perez, R. Mahbubani, AW

Effect of the efficiency threshold:

efficiency 1 Cross section
10 ~
CMS 4.98 fb™" = 0 Cey 8 squarks
10~ fir > 500 GeV ] \‘\\ \\~\ I. Squzu‘k
107"
=9 O
10 & 10_'7
e '
10—3 10 W
-4
my =50 GeV 10
10~ B
1073
200 400 600 800 1000 200 400 600 800 1000

m; [GeV] mg [GeV]



Pythia/MadEvent

+Prospino/NLLfast
+checks with MLM matched sample



simplified Model
available =& CMS

A e
<
Pythia/MadEvent

+Prospino/NLLfast
+checks with MLM matched sample




simplified Model
available =& CMS

A e
<
Pythia/MadEvent

+Prospino/NLLfast
+checks with MLM matched sample

, Atom recast
M E m




simplified Model Signal regions
available = CMS T

a ¢ m,J HT»HT
| Y
Pythia/MadEvent

+Prospino/NLLfast
+checks with MLM matched sample

, Atom recast o Ty

m I HT?HT
[T HT?HT

s,
4 b
/( =]
’
=3
> M2
b
( —_ M - .
—
I ——




simplified Model Signal regions
available = CMS T

P m/I HT7 HT
?Y‘o’m"\/\/
( m\l cee
Pythia/MadEvent
+Prospino/NLLfast
+checks with MLM matched sample

, Atom recast
M E m

II,poiss(s; + b;0b;) gauss(0b;) — C' L
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slow decouplin
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Sea squarks can
still be < 350 GeV

M. Papucci, J. Ruderman
G. Perez, R. Mahbubani, AW



Collider vs. Flavor for sea & valence squarks

Sea v. Valence

Collider N ‘
constraint
(CMS recast) =
S
s N T
- -~
e VN
N Y
13
g

400 600 800 1000 1200 1400 1600 1800
m,;, = Mg, [GeV]

H.g = C4 (ﬂiﬁ/'uPL Ci) (ﬂjﬁ/“PL C]) : rp >~ 2.0 X 10" Re C1

Assuming full down alignment, calculated w/o MIA
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Gauge Mediation

see e.g. Giudice/Rattazzi



Flavor Gauge Mediation

U(I): Kaplan, Kribs ’99; Craig, McCullough, Thaler ’12

1 1
W=-—S,H,QU* 1 S, H QD¢
MSu MSd
Vul 0 0 Va1 0 0
(Su)=| 0 vea 0 |, (Sa)=Vexm| 0 vz 0 | Véku
0 0 vy3 0 0 vg3

X Y X Yp



2-loop soft masses

Craig, McCullough, Thaler ' 12




2-loop soft masses

Craig, McCullough, Thaler ' 12

3rd gen’ flavor gauge
bosons are heaviest
=> smallest soft-masses

— natural stops




The missing missing
energy



RPV SUSY

® R parity violated: LSP can decay

® Typically also the proton decays...



MFV RPV SUSY

Csaki, Grossman, Heidenreich ’| | (see also C. Smith '08)

® R parity violated: LSP can decay
® T[ypically also the proton decays...

® |f minimal flavor violating, only one
holomorphic RPV term:
1 _ _

WBNV — 5 w”(Yu ?_L) (Yd d) (Yd d)

: : : MMMy,
Tiny baryon number violation, e.g. X/, ~ X2 —

uds

2m;




MFV RPV I

Berger, Csaki, Heidenreich, Grossman

Search for colored resonances/no MET...

Depending on LSP, interesting phenomenology

e.g. Slepton LSP: —_4 ;

4 body, displaced vertex g B ’
b

- (44 1) < 15 >4 (500 GeV)

tan 3 ms




Small missing energy
without RPV



Stealth Susy

Fan, Reece, Ruderman 'l |

susy
Mediation
MSSM

Standard picture




Stealth Susy

Fan, Reece, Ruderman 'l |

"’.,Absent or
suppreésgd coupling

MSSM (Portal) Stealth
Mgpsy ~ e Mewk

New sector with
small susy breaking

Mediation




Stealth Susy

Fan, Reece, Ruderman 'l |

"’.,Absent or
suppreésgd coupling

MSSM (Portal) Stealth
Mgpsy ~ e Mewk

New sector with
small susy breaking q

Mediation

stealth

X~k

q4q



Stealth Susy

Fan, Reece, Ruderman 'l |

very little MET!
stealth R-odd

MSSM LSP g
susy
., Y0 stealth R-even
o ”‘oAbsent or
Mediation suppréésgd coupling q ~>SM
\ e coupling / Msusy ~ Mpwxk SM
MSSM Stealth
(Portal) Mgy ~ & Mpwk S M
5{ 0 sk ~ 3k
q q

New sector with
small susy breaking q

MSSM stealth




Stealth limits

Fan, Reece, Ruderman | |
LHC Limit

mg = 100 GeV |
g
g (66666 gj‘; I
N S - CMS HT (2010)
S e g CMS HT (2011)
CMS My,
CMS ar

ATLAS 6-8 j + MET

)
om [GeV]

Stealth SUSY

J
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Conclusions

Vanilla susy models pushed to high scales

If supersymmetry is realized, could well be
beyond MSSM

Light squarks might be buried, stealthy,
RPV, natural

Intensify non-standard susy searches

Still hoping for surprises!



Light hon-degenerate
squarks at the LHC

Squark-gluino-neutralino model, m(%?) =0 GeV
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ATLAS Preliminary

fL dt=5.815" (s=8 TeV

O-lepton combined

m— Observed limit (£10°YSY)
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http://arxiv.org/abs/arXiv:1212.3328
http://arxiv.org/abs/arXiv:1212.3328

Do the |st & 2nd gen’ squarks
have to be degenerate!

8 dof

® Because of flavor constraints?
Not really.

(&7 d)L7 &Rv dR7
(67 g)L? ER) §R
(372)1/6 (371)2/3 (371)—1/3

5

Assumed spectrum in ATLAS/CMS plots



The SM ftlavor puzzle

Yp ~ diag (2-107° 0.0005 0.02)
6-107° —0.001  0.008 4 0.004:
3

1-10° 0.004 —0.04 + 0.001
1079 +2-1078; 0.0002 0.98

YU%

Other dimensionless parameters of the SM:

Gl aon

gsz/, gz Oé, g’z 03, A/—//ggsz /,



Operator Bounds on A in TeV (¢;; = 1) | Bounds on ¢;; (A =1 TeV) Observables
Re Im Re Im
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Operator Bounds on A in TeV (¢;; = 1) | Bounds on ¢;; (A =1 TeV) Observables
Re Im Re Im

(§L’y'udL)2 9.8 X 102 1.6 x 104 AmK; (7€
(ER dL)(ngR) 1.8 x 10% 3.2 x 10° Ampg; €x
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(bpyHdy)? 5.1 x 10° 9.3 x 107 Amp,; Syks
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Operator Bounds on A in TeV (¢;; = 1) | Bounds on ¢;; (A =1 TeV) Observables
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SUSY & Flavor

Flavor Bounds (K, D, B, Bs mixing, ...) controlled by

1 * ~ 2
(533)MM — m_g Z(K%)ia(K%)jaAmqa




SUSY & Flavor

Flavor Bounds (K, D, B, Bs mixing, ...) controlled by

(05;) M = mig ZKKJ(@)M(KJ@);JAT%(?@

mixXing matrices



SUSY & Flavor

Flavor Bounds (K, D, B, Bs mixing, ...) controlled by

(59 ninr = 2 Z(Kq K@);ﬁ%@mga]

mixing matrices mass splitting




SUSY & Flavor

Flavor Bounds (K, D, B, Bs mixing, ...) controlled by
1 ~
CANEES -3 (IRIIHE Sl

mixing matrices mass splitting

(m=1TeV)
q ] (@%)MM <53j>
d 12| 0.03 0.002
d 13 0.2 0.07

d 23| 0.6 0.2
uw 12| 0.1 0.008




SUSY & Flavor

Flavor Bounds (K, D, B, Bs mixing, ...) controlled by
1 ~
CANEES -3 (IRIIHE Sl

L —

mixing matrices mass splitting

(m=1TeV)

q 1) (5gj)MM <57?j>

d12( 003  0.002) large mixing

d 13| 02 007 meanispllttl?g
<<
d 23| 06 02 must be

w 12 0.1 0.008




Fully degenerate



8 dOf (aad)La (57 §)L
({La CZ)L) ﬂRv JR? »
(¢,8)r, Cr, SR dr.
aR) ER

Vertical splitting,

Fully degenerate MFV & no flavor issues
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What has the LHC
done to your favorite
Model?



E T'miss

Basic idea

’ Missing PT ,’/'

: New partlc/

— A —

New partc\
« DM

\
]\JeffE Z pTz_|_ Z pTl+ETmiss

i=1,...4

leptons



(CERN -PH-EP-2011-145

DYI limits

Search for squarks and gluinos using final states with jets and missing transverse
momentum with the ATLAS detector in /s = 7 TeV proton-proton collisions

The ATLAS Collaboration

Example:
jets+ MET, lifb



(CERN—PH—EP—ZO 11-145

The ATLAS Collaboration

DY! limits

Search for squarks and gluinos using final states with jets and missing transverse
momentum with the ATLAS detector in /s = 7 TeV proton-proton collisions

Signal Region | > 2-jet | > 3-jet >4-jet | High mass
Emss > 130 | > 130 > 130 > 130
Leading jet pr | > 130 | > 130 > 130 > 130
Second jet pr >40 | >40 > 40 > 80
Third jet pr = > 40 > 40 > 80
Fourth jet prt = - > 40 > 80
Ap(Get, PP nin | >0.4 | >04 | >0.4 > 0.4
EITniSS/meff >03 | >0.25 > 0.25 > 0.2
Mefr > 1000 | > 1000 | > 500/1000| > 1100

Example:
jets+ MET, lifb

signal bins



Bgd’s are left to the
experimentalists...
stay out of control regions!

Signal Region

Process
. . > 4-jet, > 4-jet, .
> 2-jet > 3-jet High mass
meg > 500 GeV | meg > 1000 GeV

Z[y+jets 323+ 26+ 69 | 255+ 2.6+ 49 | 209+ 9+ 38 | 162+ 22+ 37| 33+ 10+ 13
W+jets 264+ 40+ 6.7 | 226+ 35+ 5.6 349 +30+122 | 13.0+ 22+ 4.7 21+ 08+ 1.1
1t+ single top 34+ 1.6+ 1.6 59+ 20+ 2.2 425+39+ 84 40+ 13+ 20 57+ 1.8+ 1.9
QCD multi-jet | 0.22 +£0.06 £0.24 | 0.92+0.12 +£0.46 34+ 2+ 29 | 0.73+£0.14+0.50 | 2.10+£0.37 £ 0.82
Total 624+ 44+ 93 549+ 39+ 7.1 | 1015+41+144 | 339+ 29+ 62 | 13.1+ 19+ 25

Data 58 59 1118 40 18

Table 2: Fitted background components in each SR, compared with the number of events observed in data. The Z/y+jets background is constrained with cc
regions CR1a and CR1b, the QCD multi-jet, W and top quark backgrounds by control regions CR2, CR3 and CR4, respectively. In each case the first (se
quoted uncertainty is statistical (systematic). Background components are partially correlated and hence the uncertainties (statistical and systematic) on the
background estimates do not equal the quadrature sums of the uncertainties on the components.




Signal Region

Process
] , , > 4-jet, > 4-jet, _
> 2-jet > 3-jet High mass
Mer > 500 GeV | meq > 1000 GeV

Z|y+jets 323+ 2.6+ 69 | 255+ 2.6+ 49 209+ 9+ 38 | 162+ 22+ 3.7 33+ 1.0+ 13
e o W+jets 264+ 40+ 6.7 | 226+ 3.5+ 5.6 3499+30+122 | 13.0+ 22+ 47 21+ 08+ 1.1
eXP e rl I I I e nta I Sts e o o 1t+ single top 34+ 1.6+ 1.6 59+ 20+ 2.2 425+39+ 84 40+ 13+ 20 57+ 1.8+ 1.9
QCD multi-jet | 0.22 +0.06 £0.24 | 0.92+0.12 +£0.46 34+ 2+ 29 | 0.73+£0.14+0.50 | 2.10 £0.37 £ 0.82
° ’ Total 624+ 44+ 93 549+ 39+ 7.1 | 1015+41+144 | 339+ 29+ 62 | 13.1+ 1.9+ 25

stay out of control regions! m | v T o [ o T

Table 2: Fitted background components in each SR, compared with the number of events observed in data. The Z/y+jets background is constrained with cc
regions CR1a and CR1b, the QCD multi-jet, W and top quark backgrounds by control regions CR2, CR3 and CR4, respectively. In each case the first (se
quoted uncertainty is statistical (systematic). Background components are partially correlated and hence the uncertainties (statistical and systematic) on the
background estimates do not equal the quadrature sums of the uncertainties on the components.

[5] has improved the ATLAS reach at large m(_). The five sig-
nal regions are used to set limits on(o,.,, = 0 Ae€) for non-SM

cross-sections (o) for which ATLAS has an acceptance A and a
detection efficiency of € [44]. The excluded values of ., are

22 tb, 25 fb, 429 b, 27 tb and 17 fb, respectively, at the 95%

confidence level.

upper
bound on

signal xsec




Bgd’s are left to the
experimentalists...

Signal Region

Process
. . > 4-jet, > 4-jet, .
> 2-jet > 3-jet High mass
meg > 500 GeV | meg > 1000 GeV
Z|y+jets 323+ 2.6+ 69 | 255+ 2.6+ 49 209+ 9+ 38 | 162+ 22+ 3.7 33+ 1.0+ 13
W+jets 264+ 40+ 6.7 | 226+ 35+ 5.6 349 +30+122 | 13.0+ 22+ 4.7 21+ 08+ 1.1
1t+ single top 34+ 1.6+ 1.6 59+ 20+ 2.2 425+39+ 84 40+ 13+ 20 57+ 1.8+ 1.9
QCD multi-jet | 0.22 +£0.06 £0.24 | 0.92+0.12 +£0.46 34+ 2+ 29 | 0.73+£0.14+0.50 | 2.10+£0.37 £ 0.82
Total 624+ 44+ 93 549+ 39+ 7.1 | 1015+41+144 | 339+ 29+ 62 | 13.1+ 19+ 25

Data

58

59

1118

40

18

stay out of control regions!

Table 2: Fitted background components in each SR, compared with the number of events observed in data. The Z/y+jets background is constrained with cc
regions CR1a and CR1b, the QCD multi-jet, W and top quark backgrounds by control regions CR2, CR3 and CR4, respectively. In each case the first (se
quoted uncertainty is statistical (systematic). Background components are partially correlated and hence the uncertainties (statistical and systematic) on the
background estimates do not equal the quadrature sums of the uncertainties on the components.

[5] has improved the ATLAS reach at large m(_). The five sig-
nal regions are used to set limits on(o,.,, = 0 Ae€) for non-SM

cross-sections (o) for which ATLAS has an acceptance A and a
detection efficiency of € [44]. The excluded values of ., are

22 tb, 25 fb, 429 b, 27 tb and 17 fb, respectively, at the 95%

confidence level.

upper
bound on

signal xsec

“Only” need efficiency x Acceptance
of the signal bins for your model...




Bgd’s are left to the
experimentalists...

Signal Region

Process
. . > 4-jet, > 4-jet, .
> 2-jet > 3-jet High mass
meg > 500 GeV meg > 1000 GeV
Z[y+jets 323+ 2.6+ 69 | 255+ 2.6+ 49 209+ 9+ 38 | 162+ 22+ 3.7 33+ 1.0+ 13
W+jets 264+ 40+ 6.7 | 226+ 35+ 5.6 349 +30+122 | 13.0+ 22+ 4.7 21+ 08+ 1.1
1t+ single top 34+ 1.6+ 1.6 59+ 20+ 22 425+39+ 84 40+ 13+ 20 57+ 1.8+ 19
QCD multi-jet | 0.22 +£0.06 £0.24 | 0.92+0.12 +£0.46 34+ 2+ 29 | 0.73+£0.14+0.50 | 2.10+£0.37 £ 0.82
Total 624+ 44+ 93 549+ 39+ 7.1 | 1015+41+144 | 339+ 29+ 62 | 13.1+ 19+ 25

Data

58

59

1118

40

18

stay out of control regions!

Table 2: Fitted background components in each SR, compared with the number of events observed in data. The Z/y+jets background is constrained with cc
regions CR1a and CR1b, the QCD multi-jet, W and top quark backgrounds by control regions CR2, CR3 and CR4, respectively. In each case the first (se
quoted uncertainty is statistical (systematic). Background components are partially correlated and hence the uncertainties (statistical and systematic) on the
background estimates do not equal the quadrature sums of the uncertainties on the components.

[5] has improved the ATLAS reach at large m(_). The five sig-
nal regions are used to set limits on@'new = O'AE) for non-SM

cross-sections (o) for which ATLAS has an acceptance A and a

22 tb, 25 fb, 429 b, 27 tb and 17 fb, respectively, at the 95%

detection efficiency of € [44]. The excluded values of o, are]

confidence level.

upper
bound on

signal xsec

“Only” need efficiency x Acceptance
of the signal bins for your model...

LIMIT!




Bgd’s are left to the
experimentalists...

Signal Region

Process
. . > 4-jet, > 4-jet, .
> 2-jet > 3-jet High mass
meg > 500 GeV meg > 1000 GeV
Z[y+jets 323+ 2.6+ 69 | 255+ 2.6+ 49 209+ 9+ 38 | 162+ 22+ 3.7 33+ 1.0+ 13
W+jets 264+ 40+ 6.7 | 226+ 35+ 5.6 349 +30+122 | 13.0+ 22+ 4.7 21+ 08+ 1.1
1t+ single top 34+ 1.6+ 1.6 59+ 20+ 22 425+39+ 84 40+ 13+ 20 57+ 1.8+ 19
QCD multi-jet | 0.22 +£0.06 £0.24 | 0.92+0.12 +£0.46 34+ 2+ 29 | 0.73+£0.14+0.50 | 2.10+£0.37 £ 0.82
Total 624+ 44+ 93 549+ 39+ 7.1 | 1015+41+144 | 339+ 29+ 62 | 13.1+ 19+ 25

Data
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stay out of control regions!

Table 2: Fitted background components in each SR, compared with the number of events observed in data. The Z/y+jets background is constrained with cc
regions CR1a and CR1b, the QCD multi-jet, W and top quark backgrounds by control regions CR2, CR3 and CR4, respectively. In each case the first (se
quoted uncertainty is statistical (systematic). Background components are partially correlated and hence the uncertainties (statistical and systematic) on the
background estimates do not equal the quadrature sums of the uncertainties on the components.

[5] has improved the ATLAS reach at large m(_). The five sig-
nal regions are used to set limits on@'new = O'AE) for non-SM

cross-sections (o) for which ATLAS has an acceptance A and a

22 tb, 25 fb, 429 b, 27 tb and 17 fb, respectively, at the 95%

detection efficiency of € [44]. The excluded values of o, are]

confidence level.

upper
bound on

signal xsec

“Only” need efficiency x Acceptance

of the signal bins for your model...

LIMIT!




Simplified Models

® ATLAS and CMS provide efficiencies for a
small set of simplified models

Direct Decay: q4—qax %’
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simplified topology

Acceptance x efficiency



Unfortunately, simplified models are
usually not sufficient.

Susy example: jets + MET
Ok Ok ?7?

Simplified models do not cover associate
production, pair produced non-degenerate
squarks, ...




Unreasonable to produce simplified models for every
conceivable case™ (especially for only setting limits)

One needs to do something else...

Have to extract £“A ourselves
(and compare with information provided)

* see e.g. http://www.lhcnewphysics.org for
an attempt at an exhaustive list


http://www.lhcnewphysics.org
http://www.lhcnewphysics.org

ATOM: automatic test of models

A fast, local way to (approximately)
“re-interpret” LHC analyses

w/ M. Papucci (LBL), D. Neuenfeld

Analyses (|2k lines), Atom Core (~25k lines)



Two options:

1) “Truth level” (within 20-30% right answer)

o lepton isolation (projection) according to various
requirements of ATLAS and CMS

o b and T tagging done by looking in jet forab or T
progenitor and applying efficiency factor/fake factor

o residual (20%) efficiency correction: compare with
available data

Extract efficiency corrections by comparing with available
data

2) Apply efficiencies and smearing defined per object per
experiment per year, pI and NnN- dependent



--Llist-analyses

ATLAS_2010_S8755477
ATLAS_2010_58814807
ATLAS_2010_S8817804
ATLAS_2010_58894728
ATLAS_2010_S8914249
ATLAS_2010_58914702
ATLAS_2010_S8918562
ATLAS_2010_S8919674
ATLAS_2011_CONF_2011_836
ATLAS_2011_CONF_2011_839
ATLAS_2011_CONF_2011_886
ATLAS_201/1_CONF_2011_898
ATLAS_2011_CONF_2011_896
ATLAS_2011_CONF_2011_0898
ATLAS_2011_CONF_2011_123
ATLAS_2011_CONF_2011_126
ATLAS_2011_CONF_2011_130
ATLAS_2011_CONF_2011_144
ATLAS_2011_1919017
ATLAS_2011_1925932
ATLAS_2011_1926145
ATLAS_2011_1944826
ATLAS_2011_1945498
ATLAS_2011_58924791
ATLAS_2011_SB8970084
ATLAS_2011_58971293
ATLAS_2011_S8983313
ATLAS_2011_S8994773
ATLAS_2011_$8996709
ATLAS_2011_S9802537
ATLAS_2011_59611218
ATLAS_2011_S9819553
ATLAS_2011_S9819561
ATLAS_2011_$9108483
ATLAS_2011_59120726
ATLAS_2011_59120807
ATLAS_2011_S9126244
ATLAS_2011_59128877
ATLAS_2011_59131148
ATLAS_2011_59203559
ATLAS_2011_$9225137
ATLAS_2012_CONF_2012_833
ATLAS_2012_11882009
ATLAS_2012_11882936
ATLAS_2012_11683318
ATLAS_2012_11084548
ATLAS_2012_11891481

Charged particles at 980 GeV in ATLAS

$Dijet mass distriubtion$

Dijet Angular distributions at 7 TeV with $3.1pb*{-1}$5.
Inclusive jet cross section and di-jet mass and chi spectra at 7 TeV in ATLAS
Track-based underlying event at 960 GeV and 7 TeV in ATLAS
Diphoton+NET search

Inclusive isolated prompt photon analysis

Track-based minimum bias at 968 GeV and 2.36 and 7 TeV in ATLAS
W+jets jet multiplicities and pT

Anomalous MET in ttbar Events at the LHC 7TeV with $35pb*{-1}5.
Trileptons search at 7 TeV with $35pbr{-1}$.

Jets+MET at 7 TeV with $165pbr{-1}5.

1lepton+jets+MET at 7 TeV with $165pb*{-1}$5.

<Insert short ATLAS_2011_CONF_2011_896 description>
bjets+MET+OL at 7 TeV with $836pb*{-1}$5.

<Insert short ATLAS_2011_CONF_2011_123 description>

Search for Anomalous Production of Prompt Like-sign Muon Pairs with 1.6 $fb*r{-1}5.

bjets+llept+jets+NET SUSY search at TTeV with $1fbr{-1}$
<Insert short ATLAS_2011_CONF_2011_144 description>
Measurement of ATLAS track jet properties at 7 TeV
Measurement of the W pT with electrons and muons at 7 TeV

Measurement of electron and muon differential cross-section from heavy-flavour decays

KS® and Lambda production at 0.9 and 7 TeV with ATLAS
Z+jets in pp at TTeV

Jet shapes at 7 TeV in ATLAS

1lepton+jets+MET at 7 TeV with $35pbA{-1}5.

Dijet azimuthal decorrelations

Jets+MET at 7 TeV with $35pbr{-1}5§.

Calo-based underlying event at 960 GeV and 7 TeV in ATLAS
<Insert short ATLAS_2011_S8996709 description>

Muon charge asymmetry in W events at 7 TeV in ATLAS
bjets+MET at 7 TeV with $35pbr{-1}5.

SF lepton pairs SUSY search at 7 TeV with $35pb*{-1}$.
2leptons+NET at 7TeV with $35pb*r{-1}5.

<Insert short ATLAS_2011_S9108483 description>
Diphoton+NET at 7TeV with $36 pbr{-1}$5

Inclusive isolated diphoton analysis

Measurement of dijet production with a veto on additional central jet activity
Measurement of multi-jet cross sections

Measurement of the Z pT with electrons and muons at 7 TeV
<Insert short ATLAS_2011_S9203559 description>

multijet SUSY search at 7TeV

2-6 jets + MET SUSY search at 7TeV

$DA{*\pm}$ production in jets

Inclusive jet and dijet cross sections at 7 TeV

W+jets production at 7 TeV

Rapidity gap cross sections measured with the ATLAS detector in pp collisions at sqrt(

Azimuthal ordering of charged hadrons




» ) N nJ o +] O oD - O y +

Event shapes

Measurement of dijet angular distributions and search for quark compositeness in $pp$ collisions at §
B/anti-8 angular correlations based on secondary vertex reconstruction in pp collisions

Kshort, Lambda, and Cascade- transverse momentum and rapidity spectra from proton-proton collisions af
Diphoton+NET at 7 TeV with $3Spb*{-1}5.

0S dileptons at 7TTeV with $35pbr{-1}$

Same Sign dileptons at TTeV in $35pbr(-1)$

Measurement of the inclusive jet cross-section in $pps collisions at $\sqrt{s)} = 7§ Tev

Mecasurement of ratio of the 3-jet over 2-jet cross section in pp collisions at sqrt(s) = 7 TeVv
Traditional leading jet UE measurement at $\sqrt(s)=8.9% and 7 TeV

Forward energy flow in N8B and dijet events at 0.9 and 7 TeV

Search for quark compositeness in dijet angular distributions from $pp$ collisfons at $\sqrt{s} = 7%
<Insert short CNS_PAS_EXO_11_036 descriptionm>

<Insert short CNS_PAS_EXO_11_058 description>

Search for pair production of a fourth-generation t' quark in the lepton-plus-jets channel with the C
HT MHT susy search in jets+MET at 7 TeV with $35pbr{-1}$5.

razor analysis on jets+MET and 1lepton+jets+MET at 7 TeV with $35pbr{-1}$.

$\alpha_T$ analysis on b jets+MET at 7 TeV with $35pbr{-1}$5.

Jets+MET with $\alpha T$ varfable with $1.1 b {-1}$

<Insert short CNS_PAS_SUS_11_004 descriptiom>

<Insert short CNS_PAS_SUS_11_6065 description>

<Insert short CMS_PAS_SUS_11_866 description>

<Insert short CNS_PAS_SUS_11_818 descriptionm>

<Insert short CNS_PAS_SUS_11_011 descriptiom>

<Insert short CNS_PAS_SUS_11_015 descriptiom>

Search for New Physics in Events with a Z Boson and Missing Transverse Energy

<Insert short CNS_PAS_SUS_11_028 descriptiom>

<Insert short CNS_PAS_SUS_12_811 description>

CNS_2011_S8957746
CNS_20811_S8968497
CNS_20811_$8973270
CNS_2011_$8978280
CNS_2011_S5S89950433
CNS_2011_S58991847
CNS_2011_59036504
CMS_2811_59886218
CNS_20811_$9888458
CNS_2011_$9120041
CNS_2011_$9215166

e CHS_PAS_EXO_11_017
ATLAS_2010_S85918086 Charged particles at 986 GeV 1in / CMS_PAS_EXO_11_036

ATLAS_2010_S8755477 $Dijet mass distriubtion$ CMS_PAS_EX0_11_058
ATLAS_2010_S588146807 Dijet Angular distributions at 7 CMS_PAS_EX0_11_851
ATLAS_2010_SB8817864 Inclusive jet cross section and CMS_PAS_SUS_18_865
ATLAS_2010_58894728 Track-based underlying event at CMS_PAS_SUS_18_6069
ATLAS_2010_S8914249 Diphoton+MET search E:z-i‘:-5“5-1°-°“
ATLAS_2010_58914702 Inclusive iso?atcd preupt photon Cﬂs:925::3§:i:::::
ATLAS_2010_58918562 Track-based minimum bias at 9680 @ CMS_PAS_SUS_11_685
ATLAS_2010_SB8919674 W+jets jet multiplicities and pT CMS_PAS_SUS_11_866
ATLAS_2011_CONF_2011_836 Anomalous MET in ttbar Events at CNS_PAS_SUS_11 618
ATLAS_2811_CONF_2011_839 Trileptons search at 7 TeV with CMS_PAS_SUS_11 611
ATLAS_2011_CONF_2011_886 Jets+MET at 7 TeV with $165pbA{-1 CHS_PAS_SUS_11_015
ATLAS_201]1_CONF_2011_898  1lepton+jets+MET at 7 TeV with $ g
ATLAS_2011_CONF_2011_89%96 <Insert short ATLAS_2011_CONF_20 T T BT
ATLAS_2011_CONF_2011_698 bjets+MET+0L at 7 TeV with $836pbh

--list-analyses

CMS_PAS_SUS_12_811

ATLAS_2011_CONF_2011_123
ATLAS_2011_CONF_2011_126
ATLAS_2011_CONF_2011_138
ATLAS_2011_CONF_2011_144

ATLAS_2011_1919017

ATLAS_2011_1925932

ATLAS_2011_1926145

ATLAS_2011_1944826

ATLAS_2011_1945498

ATLAS_2011_$8924791
ATLAS_2011_S8970084
ATLAS_2011_58971293
ATLAS_2011_S8983313
ATLAS_2011_S8994773
ATLAS_2011_$8996709
ATLAS_2011_S9802537
ATLAS_2011_59611218
ATLAS_2011_S9819553
ATLAS_2011_59819561
ATLAS_2011_$9108483
ATLAS_2011_S9120726
ATLAS_2011_59120807
ATLAS_2011_S9126244
ATLAS_2011_59128877
ATLAS_2011_59131148
ATLAS_2011_$9203559
ATLAS_2011_$9225137

ATLAS_2012_CONF_2012_833

ATLAS_2012_11682009
ATLAS_2012_116882936
ATLAS_2012_ 11683318
ATLAS_2012_11084548
ATLAS_2012 11891481

<Insert short ATLAS_2011_CONF_20
Search for Anomalous Production
bjets+llept+jets+NET SUSY search
<Insert short ATLAS_2011_CONF_20
Measurement of ATLAS track jet p
Measurement of the W pT with eled
Measurement of electron and muon
KS® and Lambda production at 0.9
Z+jets in pp at TTeV

Jet shapes at 7 TeV in ATLAS
1lepton+jets+MET at 7 TeV with §
Dijet azimuthal decorrelations
Jets+MET at 7 TeV with $35pbr{-1
Calo-based underlying event at 9
<Insert short ATLAS_2011_S8996709
Muon charge asymmetry in W events
bjets+MET at 7 TeV with $35pbA{-
SF lepton pairs SUSY search at
2leptons+NET at 7TeV with $35pbt{
<Insert short ATLAS_2011_S9108483

Diphoton+NET at 7TeV with $36 pbr{-1}$

"~

Inclusive isolated diphoton analysis
Measurement of dijet production with a veto on additional central jet activity

Measurement of multi-jet cross sections
Measurement of the Z pT with electrons and muons at 7 TeV

CNS_QCD_10_824
D8_2000_S4480767
DO_2001_S4674421
D8_2004_55992206
D8_2006_S6438750
D8_2087_STO75677
D8_2088_S6879855
D8_2008_S7554427
D8_2008_S7662670
D8_2008_S7719523
DO_2008_S7837160
D8_2008_S7863608
D8_2009_58202443
D8_2009_58320168
D8_2009_58349509
D8_2010_S8566488
DO_2010_S8570965
DO_2010_S8671338
D8_2010_58821313
D8_2011_I895662

DELPHI_1995_53137823

gescr

<Insert short ATLAS_2011_S9203559 description>

multijet SUSY search at 7TeV

2-6 jets + MET SUSY search at 7TeV

$DA{*\pm}$ production in jets

Inclusive jet and dijet cross sections at 7 TeV

W+jets production at 7 TeV

Pseudorapidity distributions of charged particles at sqrt(s)=8.9 and 7 TeV
Transverse momentum of the W boson

Tevatron Run I differential W/Z boson cross-section analysis

Run II jet azimuthal decorrelation analysis

Inclusive 1solated photon cross-section, differential in pT(gamma)
$Z/\gammar* + X$ cross-section shape, differential in $Sy(2)$

Measurement of the ratio sigma($SZ/\gamma**$s + $nS jets)/sigma(S$Z/\gamma**$)
$Z/\gamma** + X$§ cross-section shape, differential in $p7(2)$

Mecasurement of D@ Run II differential jet cross sections

Isolated $\gamma$ + jet cross-sections, differential in pT($\gamma$) for various $y$ bins
Measurement of W charge asymmetry from 0@ Run II

Measurement of differential $Z/\gamma**$ + jet + $X$ cross sections
$Z/\gamma**$ + jet + $X$ cross sections differential in pT(jet 1,2,3)
Dijet angular distributions

Z+jets angular distributions

Dijet invariant mass

Direct photon pair production

Measurement of differential $Z/\gamma**$ p7

Precise study of Z pT using novel technique

3-jet invariant mass

Strange baryon production in $Z$ hadronic decays at Delphi

Rapidity gap cross sections measured with the ATLAS detector in pp collisions at sqrt(
Azimuthal ordering of charged hadrons




o Cut flow efficiencies, and final efficiencies
subprocess

Cuts
Cut Flow Description Efficiency
Ht description of Ht cut 20.00%
....MHt 11.72%
........ dphiJ1l description of dphiJ1 cut 11.53%
............ dphiJ2 10.54%
................ dphiJ3 0.78%
.................... lowHt 1.15%
........................ lowHtl1 0.61%
............................ lowHt2 0.54%
................................ lowHt3 0.00%
.................................... lowHt4 0.00%
........................ medHt 1.73%
............................ highlHt 1.71%
................................ highlHtl 0.65%
.................................... highlHt2 0.79%
........................................ high1Ht3 0.28%
................................ high2Ht 1.83%
.................................... high2Ht1 0.80%
........................................ high2Ht2 1.03%
.................................... high3Ht 3.36%
........................................ high3Ht3 3.36%
............................ medHtl 0.20%
................................ medHt2 1.15%
.................................... medHt3 0.19%

........................................ medHt4 0.19%

per

Derivative

-0.767 ES

-1.089
0.000
-0.164
0.000
0.382
0.714
0.000
0.000
0.000
0.000
0.000
0.000
1.894
-5.356
0.240
0.000
-1.862
-4.281
-1.299
2.246
0.383
0.000
0.000



Events / 0.25 GeV!/?

ATLAS 6-8 Jet Validation CMS a7 Validation
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MET / VH; [GeV'/?]

Check:

* kinematic distortions (shape)
* sighal € x A (normalization)

+ compare to all available limit plots...

~ 50 GeV accuracy (usually better)



Remark on prospino

1 ~ ~ °
—qgqurupr dim5 operator
mg

2




Remark on prospino
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Remark on prospino
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" With heavy gluinos
g% prospino fails at
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reproducing the
decoupling behavior
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One light squark vs.
gluino mass

sea vs. valence squark
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One light squark & 7 heavy:

how fast is the decoupling?
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MFV splitting - flavor trivial light squarks
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Collider vs. Flavor for sea & valence squarks

Collider
constraint
(CMS recast)
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H.g = C4 (ﬂiﬁ/'uPL Ci) (ﬂjﬁ/“PL C]) : rp >~ 2.0 X 10" Re C1

Assuming full down alignment, calculated w/o MIA



Outlook

LHC parton now

luminosity

G. Rolandi, private comm.















