Supersimetricne teorije

simetrija med bozoni in fermioni;

nastopajo v supermultipletih z enakim stevilom fermionskih in bozonskih stanj

Skalarni ali kiralni multiplet:
fermion (spin = 1/2, dve stanji) in dva bozona (s=0)

Vektorski ali umeritveni multiplet:
brezmasni bozon (s=1, dve stanji polarzazcije) in en fermion (s=1/2)
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Minimal Super Symmetric Model (MSSM):

vsem delcem pripiSemo novo kvantno Stevilo, R-parnost: delci SM R=+1
delci SUSY R=-1

V osnovni verziji MSSM se R-parnost ohranja =

* supersimetricni delci nastajajo v parih

» obstaja najlazji stabilen suspersimetri¢ni delec (Lightest Sypersymmetric Particle, LSP),
v vecCini modelov nevtralino ;?10
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‘L primer moznega razpada;
~ razpadni nacini odvisni od mas supersimetric¢nih
delcev
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ATLAS SUSY Searches* - 95% CL Lower Limits

vrsta analiz meritev v razlicnih modelih in razli¢nih razpadnih nacinih

ATLAS Preliminary

Status: ICHEP 2014 Vs=7,8TeV
Model Ty Jets EU™ [Laqm™) Mass limit Reference
— T T T r —TT r T r —T
MSUGRA/CMSSM 0 2-6 jets Yes 20.3 '3 i 1.7TeV m(q)=m(z) 1405.7875
MSUGRA/CMSSM 1epu 3-6 jets Yes 20.3 g any m(g) ATLAS-CONF-2013-062
@ MSUGRA}C MSSM 0 7-10jets  Yes 203 |& any m(g) 1308.1841
33, gt} 0 26jets  Yes 203 |4 mg? )=0 GeV, m(1* gen. g)=m(2™ gen. §) 1405.7875
28, g%qq,?u 0 26jets  Yes 203 |& 3 TeV mgq) -0 GeV 1405.7875
28, B—qqti quwt)(l Tepu 3-6jets Yes 203 |& m(F})<200 GeV, m(i*)=0.5(m(¥])+m(z)) ATLAS-CONF-2013-062
28, 2-ag(LL/0v/y)TY 2ep 0Bjets - 203 | & m(E)=0GeV ATLAS-CONF-2013-089
Q GMSB ({ NLSP) 2e.pu 2-4jets  Yes 4.7 tanfi<15 12084688
‘®  GMSB (7 NLSP) 1-274+0-1¢ 0-2jets  Yes  20.3 1.6TeV tans>20 1407.0603
-E GGM (bino NLSP) 2y - Yes 20.3 m(¥))>50 GeV ATLAS-CONF-2014-001
£ GGM (wino NLSP) lep+y - Yes 4.8 m(t])>50 GeV ATLAS-CONF-2012-144
GGM (higgsino-bino NLSP) ¥ 1b Yes 4.8 m(})>220 GeV 1211.1167
GGM (higgsino NLSP) 2epu(Z) 0-3jets  Yes 5.8 m(NLSP)>200 GeV ATLAS-CONF-2012-152
Gravitino LSP 0 mono-jet  Yes 10.5 l m(G)>107 eV ATLAS-CONF-2012-147
= 3 eHbM’l 0 3k Yes 201 |& 1.25 TeV m(E)<400 GeV 1407.0600
% g_.u:v 0 7-10jets  Yes 203 |& 11 T¢ m(¥}) <350 GeV 1308.1841
3 Eo Gtk 0-1e,u 3b Yes 201 |& 1.34 TeV m(¥})<400 GeV 1407.0600
S0 Fbit| O-1epu 3b Yes 20.1 & 1*& TeV m(F})<300 GeV 1407.0600
b,b. b. —»bx. o] 2b Yes 20.1 by 100-620 GeV m(t}])<90 GeV 1308.2631
e bbb ar,n 2e,u(S8) 0-3b Yes 20.3 b 275-440 GeV I m(¥})=2 m(E)) 1404.2500
‘g S fi(light), i —biT 12¢,u 12h Yes 47 | & 1 m(E))=55 GeV 1208.4305, 1209.2102
3 § i (light), 7 — Wb,\'] 2ep O-2jets  Yes 203 |7 130-210 GeV I m(EY) =m(7,)-m(W)-50 GeV, m(f,)<<m(¥?) 1403.4853
3' m] (medium), ;l ﬂ;x, 2e. 4 2jets Yes 20.3 i 215-530 GeV m(t})=1GeV 1403.4853
= g_ f17; (medium), 7 —an. 0 2b Yes 201 i 150-580 GeV I m(F})<200 GeV, m(F})-m(i!)=5 GeV 1308.2631
8’ 111 (heavy), 1, —”/\’,5 Tepu 1b Yes 20 t:, 210-640 GeV m(X’E):OGeV 1407.0583
3 g :lp](heavy)bt,m,r] 0 2b Yes 20.1 i 260-640 GeV I m(t))=0 GeV 1406.1122
T i, ek 0 mono-jet/ctag Yes 203 |7 90-240 GeV m(7)-m(¥})<85GeV 1407.0608
77| (natural GMSB) 2e.pu(2) 1b Yes 203 |4 150-580 GeV m(¥})>150 GeV 1408 5222
hiy, h—i +Z 3e.pu(Z) 1h Yes 203 |4 290-600 GeV I m(F])<200 GeV 14035222
FLrbig, E—C8 2ep 0 Yes 203 |7 90-325 GeV | m(E))=0GeV 1403.5294
- )'(T,\:’T )?T —{v((v) 2eu 0 Yes 203 | ¥ 140-465 GeV m(E?)=0 GeV, m(7, #)=0.5(m(¥; )+m(E%)) 1403.5294
=38 XUR R () 27 - Yes  20.3 f 100-350 GeV I m(])=0 GeV, m(#, #)=0.5(m(¥} )+m(t})) 1407.0350
(e )'(T)? Ab(Lv{]_f(vv] L) 3ep 0 Yes 203 ':,XG 700 GeV m(ET)=m(¥2), m(F!)=0, m(Z, 7)=0.5(m (¥} )+m(E))) 1402.7029
i) )(,X WA ZY) 28ep 0 Yes 203 Xy X; 420 GeV m(F})=m(E3), m(¥)=0, sleptons decoupled | 1403.5294, 1402.7029
¥ 6* Hw,v, Wiy leu 2b Yes 203 iiiz 285 GeV I m(FF)=m(¥3), m(¥])=0, sleptons decoupled | ATLAS-CONF-2013-093
XS, 085 o lpl e 0 Yes 203 |k, 620 GeV - m(F2)=m(¥3), m(¥1)=0, m(Z, #)=0.5(m(F2)+m(f})) 1405.5086
g 8 Direct ¥\ ¥| prod., long-lived ¥;  Disapp. trk 1 jet Yes 203 | 270 GeV I m(E)-m(T])=160 MeV, 7(k1)=0.2 ns ATLAS-CONF-2013-069
= Stable, stopped g R hadron [4] 1-5jets  Yes 27.9 K3 832 GeV I m(¥])=100 GeV, 10 us<1()<1000 s 1310.6584
g% GMSB, Stable 7, )(lar(e _u)ﬂ'(e w 1-2p - - 15.9 10<tanf<50 ATLAS-CONF-2013-058
S 8 GMsB, 1 —yG, long-lived ¥ 2y - Yes 4.7 0.4<1(¥})<2 ns 1304.6310
=1 qq,X?A)qq‘u (RPV) 1 p, displ. vtx - - 20.3 q 1.0 TeVI 1.5 <cr<156 mm, BR(u)=1, m(¥])=108 GeV | ATLAS-CONF-2013-092
LFV pp—v + X, ¥r—e+ p 2e.p - - 4.6 A%,,=0.10, 4,3,=0.05 12121272
LFV pp—¥, + X, v, —e(u) + 7 lepu+t - - 4.6 A%,,=0.10, 4)233=0.05 12121272
> Bilinear RPV CMSSM 2e,u(SS) 0-3b Yes 20.3 1r§ TeV m(g)=m(g), ctzsp<1 mm 1404.2500
= FIRLA SWR B e, e, dep - Yes  20.3 750 GeV m(P)>0.2xm(F5), 412,20 1405.5086
)?ij, XS WRL X =T, eriy Bepu+t - Yes 20.3 g 450 GeV m(P])>0.2xm(¥7), 1,320 1405.5086
g—aqqq 0 6-7 jets - 203 | & 916 GeV I BR()=BR(b)=BR(c)=0% ATLAS-CONF-2013-091
g—oit, [j—bs 2e,u (SS) 0-3b Yes 20.3 I3 850 GeV 1404.250
«  Scalar gluon pair, sgluon—gg 0 4jets - 4.6 I incl. limit from 1110.2693 1210.4826
_g Scalar gluon pair, sgluon—ii 2e,(SS) 2b Yes 14.3 ATLAS-CONF-2013-051
5 WIMP interaction (D5, Dirac x) 0 mono-jet  Yes 10.5 I m(y)<80GeV, limit of<687 GeV for D8 ATLAS-CONF-2012-147
| L N PR
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*Only a selection of the available mass limits on new states or phenomena is shown. All limits quoted are observed minus 1r Plleg\!ifal signal cross section uncertainty.



