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Triumph of the Standard Model

Standard Model Production Cross Section Measurements
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Status: July 2017
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“SUSY” status at the beginning of Run II

ATLAS SUSY Searches*

- 95% CL Lower Limits

ATLAS Preliminary

May 2017 . \/§=7, 8,13 TeV
miss -1 - -
Model &7,y Jets ET™ [Larm™] Mass limit Vs=7,8TeV | 5=13TeV Reference
L] L] L] L] L] L] L] L] L] L] L] L] L]
MSUGR%CMSSM 0-3epu/1-27 2-10jets/3b Yes 203 m(g)=m(z) 1507.05525
4, §—9% 0 2-6jets  Yes  36.1 m(¥7)<200 GeV, m(1% gen. §)=m(2" gen. g) ATLAS-CONF-2017-022
@ 44 §—4¥) (compressed) mono-jet  1-3jets  Yes 3.2 m(g)-m(¥))<5 GeV 1604.07773
S & 2ot 0 2-6jets  Yes  36.1 m(¥))<200 GeV ATLAS-CONF-2017-022
& % F—qaX7 —>qu5’+)( 1 0 2-6jets  Yes  36.1 m(¥})<200 GeV, m(¥*)=0.5(m(¥")+m(z)) ATLAS-CONF-2017-022
$ 88 &gl Seu 4 jets - 361 m(¥})<400 GeV ATLAS-CONF-2017-030
o 88 g—qqWZX| 0 7-11jets  Yes  36.1 m(EY) <400 GeV ATLAS-CONF-2017-033
% GMSB (¢ NLSP) 1-27+0-1¢ 0-2jets  Yes 3.2 1607.05979
= GGM (b?no NLSP_) 2y - Yes 3.2 c7(NLSP)<0.1 mm 1606.09150
€  GGM (higgsino-bino NLSP) Y 15 Yes 208 g §37TeV m(¥})<850 GeV, cr(NLSP)<0.1 mm, <0 1507.05493
—  GGM (higgsino-bino NLSP) Y 2jets  Yes 133 m(¥})>680 GeV, c(NLSP)<0.1 mm, ;>0 ATLAS-CONF-2016-066
GGM (higgsino NLSP) 2e,u(Z) 2jets  Yes 203 |% 900 GeV m(NLSP)>430 GeV 1503.03290
Gravitino LSP 0 mono-jet  Yes 20.3 F'2 scale 865 GeV m(G)>1.8 x 107 eV, m(g)=m(g)=1.5TeV 1502.01518
c o 720 N
%8 28, g-bbY, 0 3b Yes  36.1 m(E))<600 GeV ATLAS-CONF-2017-021
< & 2 g-uy 0-1e,u 3b Yes  36.1 m(¥})<200 GeV ATLAS-CONF-2017-021
S0 3E, §bik) 0-1e,pu 3b Yes  20.1 m(¥})<300 GeV 1407.0600
sz =0 -
o5 bb bi—bY) 0 2b Yes 361 _ m(})<420 GeV ATLAS-CONF-2017-038
= .% bibi, by —w\q 2¢,u(SS)  1b Yes  36.1 . 275-700 GeV ! m(@))<200 GeV, m(¥¥)= m(¥})+100 GeV ATLAS-CONF-2017-030
23 I H—bYT " 0-2e,u 126 Yes 4.7/133 117-170GeV [ 200-720 GeV| & M) = 2m(E)), m(¥})=55 GeV 1209.2102, ATLAS-CONF-2016-077
a8 i, 1—>Wb)(1 or ¥} 0-2e,u 0-2jets/12b Yes 20.3/36.1 90-198GevV | 205-950 GeV 1 m(EY)=1 GeV 1506.08616, ATLAS-CONF-2017-020
S i ot 0 mono-jet  Yes 3.2 b m(i)-m(¥})=5 GeV 1604.07773
_wca Sé {1 t~1 (n~atur~a| GMSB) 2e,u(2) 1b Yes 20.3 150-600 GeV m(/??)>150 GeV 1403.5222
S {213, l:z—>t~1 +Z 3e,u(Z) 1b Yes 36.1 m()=0 GeV ATLAS-CONF-2017-019
fofs, o + h 1-2e,pu 4b Yes 36.1 m(¥))=0 GeV ATLAS-CONF-2017-019
Z:L+ EZLR’ VAN 2e,pu 0 Yes  36.1 m()=0 ATLAS-CONF-2017-039
wy ,)(] —>£v(£v) i 2e,u 0 Yes  36.1 muz?):o, m(Z, 7)=0.5(m(¥})+m(¥})) ATLAS-CONF-2017-039
- Xl)( /XQ,XI —>T(17), Xz—rr‘r(vf/) 27 - Yes 36.1 m(/h) m(z, 7)=0.5(m(¥})+m(t})) ATLAS-CONF-2017-035
g 8 Xl)(%_)fLygLf(é'y) L) 3e,u 0 Yes 36.1 m(tT)= m(Xz) m(Xl) O, m(Z, %)=0.5(m(¥T )+m(X1)) ATLAS-CONF-2017-039
W= )(lxa—»W)( V2% 2-3e,p 0-2jets  Yes 36.1 m(¥i)= m(Xz) m(¥})=0, 7 decoupled ATLAS-CONF-2017-039
S pr —WIIhXL, hbb/WW/Tt/vy ey 02b  Yes 203 |¥A 270 GeV m(¥T)= mm) m(¥})=0,  decoupled 1501.07110
X2X3, X235 R depu 0 Yes 20.3 | X5 635 GeV m(E9)=m(¥3), m(¥?)=0, m(Z, #)=0.5(m(¥3)+m(¥)) 1405.5086
GGM (wino NLSP) weak prod., xl SyG 1en+y - Yes 203 |w 115-370 GeV cr<imm 1507.05493
GGM (bino NLSP) weak prod., X1—>7G 2y - Yes 20.3 w 590 GeV cr<imm 1507.05493
Direct)fi/\ﬁ prod., long-lived )ﬁ Disapp. trk 1 jet Yes 36.1 [z Gev ] mET)-m(E))~160 MeV, 7(¥1)=0.2 ns ATLAS-CONF-2017-017
Direct X1 prod., long-lived X1 dE/dx trk - Yes  18.4 )_(f 495 GeV - mET)-m(E))~160 MeV, t(¥7)<15 ns 1506.05332
g @ :I:E:z fg’phF;edd & R-hadron Ok 1-5jets  Yes 279 850 GeV 4 M(EY)=100 GeV, 10 us<r(3)<1000 s 1310.6584
=9 g R-hadron tr - - 3.2 1606.05129
= O ~
ST Metastable g R- hadron dE/dx trk - - 3.2 m(¥})=100 GeV, r>10 ns 1604.04520
S 8 GMSB, stable 7 0 51@, f)+rle, p) 1-2p - - 19.1 537 GeV b 10<tanp<50 1411.6795
= GMSB, , )G, long-lived ¥ o2y - Yes  20.3 440 GeV il 1<T(;21)<3 ns, SPS8 model 1409.5542
gg,)(l—>eev/e/1v//1/1v d!3p|- ee/eu./,u,u - - 20.3 1.0 TeVly 7 <cr()(1)< 740 mm, m(g)=1.3 TeV 1504.05162
GGM gg,X1—>ZG displ. vix +jets - - 20.3 1.0 TeVal 6 <ct(¥)< 480 mm, m(3)=1.1 TeV 1504.05162
LFV pp—¥: + X, ¥r—ep/et/ut eu,etT,ut - - 3.2 : A51,=0.11, A132/133/233=0.07 1607.08079
Bilinear RPY CMSSH 2eu(sS) 036 Yes 203 |ag  BisTey m@=m), crsr <1
):q-/\:/l_’)?l Swil ,\76—>eey euv, puv 4eu - Yes 13.3 ol m(/??)>4OOGeV, 12420 (k= 1,2) ATLAS-CONF-2016-075
N XXy ,)(1 WX, X | =TTV, etV Seu+t T Yes 20.3 X 450 GeV m(¥})>0.2xm(¥5), 113320 1405.5086
R g—)qqq 0 4-5large-Rjets - 14.8 BR(1)=BR(b)=BR(c)=0% ATLAS-CONF-2016-057
@ 233998 1,)(()1 - qqq 0 45large-Rjets - 14.8 m(7)=800 GeV ATLAS-CONF-2016-057
g2, g1, X - qqq Teu 810jets/0-4b - 36.1 me)= 1 TeV, A;12%0 ATLAS-CONF-2017-013
88, g—nt, 1 —bs 1eu 8-10jets/0-4b - 36.1 m(f)= 1 TeV, A33%0 ATLAS-CONF-2017-013
51 z}, El—>bs 0 2jets+2b - 15.4 [450-510 GeV ATLAS-CONF-2016-022, ATLAS-CONF-2016-084
i, f—bt 2e.p 2b - 36.1 BR(7, —be/u)>20% ATLAS-CONF-2017-036
Other Scalar charm, t—c¥| 0 2¢ Yes  20.3 510 GeV m(E))<200 GeV 1501.01325
. . . I
“Only a selection of the available mass limits on new states or 10-! ' ' ' — 1 ' ' —

phenomena is shown. Many of the limits are based on
simplified models, c.f. refs. for the assumptions made.

Mass scale [TeV]



Fine print: MSSM status at the beginning of Run II

ATLAS SUSY Searches* - 95% CL Lower Limits

May 2017
Model & T,y Jets ET™ [Lanmd™] Mass limit Vs=7,8TeV | Vs=13TeV
1 L] L L] L] L] l L] L] L] L] L]
MSUGRA/CMSSM 03eu/t-27 2-10jets/3b Yes 203 | &g m(@)=m()
44, G—aX) 0 2-6jets  Yes  36.1 m(E7)<200 GeV, m(1* gen. §)=m(2™ gen. )
@ 4349 (compressed) mono-jet  1-3jets  Yes 3.2 m(g)-m(¥})<5 GeV
£ 33 8—-q3%, 0 26jets Yes  36.1 m(7)<200 GeV
% 28, 2—qa¥i —ggWx) 0 26jets  Yes  36.1 m(¥])<200 GeV, m(¥*)=0.5(m(¥})+m(2))
Q gz, gt/ Beu  4jets - 361 mE)<400 GeV
2 88, 8oqqWZX, 0 7-11jets  Yes  36.1 m(¥}) <400 GeV
.=  GMSB (/NLSP) 1-27+0-1¢ 0-2jets  Yes 3.2
3 GGM (bino NLSP) 2y - Yes 3.2 cr(NLSP)<0.1 mm
S  GGM (higgsino-bino NLSP) Y 1b Yes 203 |& 1.37 TeV m(¥1)<950 GeV, cr(NLSP)<0.1 mm, u<0
=  GGM (higgsino-bino NLSP) Y 2 jets Yes 13.3 m(¥])>680 GeV, cr(NLSP)<0.1 mm, u>0
GGM (higgsino NLSP) 2e,u(2) 2 jets Yes 20.3 4 m(NLSP)>430 GeV
Gravitino LSP 0 mono-jet  Yes  20.3 | FY2scale 865 GeV m(G)>1.8 x 10~* eV, m(z)=m(3)=1.5TeV
S 27 gobbX 0 3b  Yes 36.1 m(7°)<600 GeV
DE ot 0-1ep 3b  Yes 361 m(¥!)<200 GeV
& 100 22, —bik| 0-1 e, 3b Yes 201 |& 1.37 TeV m(20)<300 GeV



Fine print: MSSM status at the beginning of Run II

MSUGRA/CMSSM

ATLAS.S¥SY Séarches* - 95% CL Lower Limits
May 2017

Mode & T,y Jets ET™ [Lanmd™] Mass limit Vs=7,8TeV | Ys=13TeV
L] L] L] L} L] L] L] L] l L] L] L] L] L]
0-3eu/1-27 2-10jets/3b Yes 203 |42 1.85TeV  m(g)=m(2)
; 0 26jets  Yes  36.1 m(¥})<200 GeV, m(1* gen. §)=m(2™ gen. )
@ g G—gh) (compressed) mono-jet  1-3jets  Yes 3.2 m(g)-m(¥})<5 GeV
< 28, 8—qaX, 0 2-6jets  Yes 36.1 m(¥})<200 GeV
S 2%2-aeli ﬁqqyg*)?? 0 26jets  Yes  36.1 m(¥})<200 GeV, m(¥*)=0.5(m(¥})+m(z))
S 2z z-gact/mi 3eu 4 jets - 36.1 m(/?g)<400 GeV
o 88 8-qqWZX, 0 7-11jets  Yes  36.1 m(¥}) <400 GeV
>  GMSB (/NLSP) 1-27+0-1¢ 0-2jets  Yes 3.2
S GGM (bino NLSP) 2y - Yes 3.2 ¢r(NLSP)<0.1 mm
S  GGM (higgsino-bino NLSP) 4 1b Yes 203 |2 1.37 TeV m(¥1)<950 GeV, cr(NLSP)<0.1 mm, u<0
=  GGM (higgsino-bino NLSP) Y 2 jets Yes 13.3 m(¥])>680 GeV, cr(NLSP)<0.1 mm, u>0
GGM (higgsino NLSP) 2e,u(2) 2 jets Yes 20.3 g m(NLSP)>430GeV
Gravitino LSP 0 mono-jet Yes  20.3 | F/2scale 865 GeV m(G)>1.8 x 10~ eV, m(g)=m(3)=1.5TeV
S 7z z-bbl) 0 3b Yes  36.1 m(¥°)<600 GeV
:" E 2z, g0, 0-1e,u 3b Yes  36.1 m(¥})<200 GeV
& 100 22, —bik| 0-1epu 3b Yes 201 |& 1.37 TeV m(¥})<300 GeV



Fine print: MSSM status at the beginning of Run II

MSUGRA/CMSSM

May 2017
Mode

darches™* - 95% CL Lower Limits

&7,y Jets ET™ [Larim™]

Mass limit

Vs=7,8TeV [ Y5=13TeV

0-3eu/1-27 2-10jets/3b Yes 203 |42 m(g)=m(g)
; 0 26jets  Yes  36.1 m(¥})<200 GeV, m(1* gen. §)=m(2™ gen. )
® 45K 0(ccmpressed) mono-jet  1-3jets  Yes 3.2 m(g)-m(¥})<5 GeV
£ 22893, 0 26jets  Yes  36.1 m(¥})<200 GeV
% 28, 2—qa¥i —ggWx) 0 26jets  Yes  36.1 m(¥})<200 GeV, m(¥*)=0.5(m(Fs)+m(z))
O 3z, zoqqlt/v)V 3epu 4 jets - 36.1 m(¥})<400 GeV
2 88, 8—agWZX, 0 7-11jets  Yes  36.1 m(¥}) <400 GeV
= GMSB (?NLSP) 1-27+0-1¢ 0-2jets  Yes 3.2
S GGM (bino NLSP) 2y - Yes 3.2 ¢r(NLSP)<0.1 mm
S  GGM (higgsino-bino NLSP) Y 1b Yes 203 |& 1.37 TeV m(¥1)<950 GeV, cr(NLSP)<0.1 mm, u<0
= GGM (higgsino-bino NLSP) Y 2 jets Yes 13.3 m(¥])>680 GeV, cr(NLSP)<0.1 mm, u>0
GGM (higgsino NLSP) 2e,u(Z) 2jets  Yes 203 |z m(NLSP)>430 GeV
Gravitino LSP 0 mono-jet Yes  20.3 | F/2scale 865 GeV m(G)>1.8 x 10~ eV, m(z)=m(d)=1.5TeV
&S 2z g-obb| 0 3b Yes  36.1 m(¥°)<600 GeV
DE sz 0-1e,u 3b  Yes  36.1 m(70)<200 GeV
& 100 22, —bik| 0-1epu 3b Yes 201 |& 1.37 TeV m(¥})<300 GeV

those Limwits are

model dependent and can be much
wealker



Landscape of supersymmetric models

MSSM



Landscape of supersymmetric models

stnglet extended SsSM

SUSY with R—pari’cg violation

addittonal LU(1)’s
MSSM

R-symmetry models with Dlrac gauginos

terLet extended SSM

and many others....



R'Symmetry Fayet; Salam and Strathdee, ...

® additional symmetry of the SUSY algebra allowed by the Haag - f.opuszanski - Sohnius
theorem

® for N=1 1t 1s a global Ugr(l) symmetry under which the SUSY generators are charged

® 1mplies that the spinorial coordinates are also charged

Qr(0) =1, 0 — "0

® Lagrangian invariance
sk Kahler potential invariant if R-charge of vector superfield is 0
%k R-charge of the superpotential must be 2

%k soft-breaking terms must have R-charge 0



Low-energy R-symmetry realization

R charges of component fields

Qr scalar vector fermionic

vector superfield 0 - 0 1
chiral superfield Q Q - Q-1

& freedom in the choice of chiral superfield charge

| we choose SM fields to have R=0 =¥ Higgs superfields Qr=0, lepton and quark superfields
have Qr=+1

| with the above assignment R-symmetry forbids

* Mﬁuﬁd
sk AELL,xUDD,eHL
sk soft SUSY breaking Majorana masses and trilinear scalar couplings

8 flavor problem ameliorated but now gauginos and higgsinos are masses
=¥ possible solution - Dirac gauginos

One way to fix it: Dirac masses other realizations:
Minimal R-Symmetric Supersymmetric Standardmodel (MRSSM)
Kribs et.al. arXiv:0712.2039 .
SUB)e SUQR)L Uy UM)r Davies, March-Russell, McCullough (2011)
_ - Lee, Raby, Ratz, Schieren, Schmidt-Hoberg
Singlet S 1 1 0 0 ’ Y ’ ’ ’
Additional fields: Triplet T 1 3 0 0 Vaudrevange (2011)
Octet O 8 1 0 0 Frugiuele, Gregoire (2012)
R-Higgses R, 1 2 —1/2 2
Ry 1 2 1/2 2




MRSSM lagrangian

® Superpotential — Choi, Choudhury, Freitas, Kalinowski, Zerwas (2011)

A

|44 —Hd Rd ﬁd + }?u Hu

—I—Ad}?dTﬁd —I—AURUTI:IU —l—)\dgédﬁd —I—)\ugéuﬁu
~Y,d¢H,; —Y.,élHy; +Y, 04 H,

sk p-type terms

%k terms with A, 4 couplings generate quartic Higgs couplings in the potential

%k MSSM-like Yukawa terms

® Allowed soft SUSY-breaking terms
% conventional MSSM B, -term:V > BM(Hd_H,;L — HQHS) + h.c.

% Dirac mass terms for gauginos M? §¢’

2
% scalar soft masses m? |®|



Particle content summary: MSSM vs. MRSSM

different number of physical states

completely new states

Higgs R-Higgs
CP-even CP-odd charged |charginos| neutral charged | sgluon
MSSM 2 1 1 2 0 0 0
MRSSM 4 3 3 2+2 2 2 1
neutralino gluino
MSSM 4 1 Majorana fermions
MRSSM 4 1 Dirac fermions




Exemplary mass spectrum
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MRSSM signatures at the LHC

® scluon pair production pp — OO

sk complex fields O split by D-term contribution into scalar (S) and pseudoscalar (A) parts
mo, = mo mos =mo +4Mg5)’

% (g naturally heavy, O 4 might decay into quarks through loop-induced coupling
Ip o
Ip 9o
sk Coupling proportional tom,,. It O 4 1s lighter than other SUSY particles but mo, > 2my

O 4 decays exclusively to top quarks

® same sign squark pair production pp — qr.gr

.
diagram g T MSSM diagram
present Ln dph with Majorana mass
the MRSSM _ _g’j’_ . lnsertion doesn't exist
q

® Dirac gluino gp pair production, with cross section roughly twice as large as in the MSSM

(0]



Leading order analysis

B .
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B .
onssm 1N TD

10t

Leading order analysis

squark anti-squark prool wetton Ls almost the same
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Leading order analysis

squark anti-squark prool wetton Ls almost the same

!

B .
onssm 1N TD

B .
Oamssn 1N TO

600 800 10001200 1400 1600 1800 2000
mg in GeV

600 800 1000 1200 1400 16Q0 1800 2000
mg in GeV

squark anti-squark pair proolu.atiow becomes subdominant

I



Details of NLO caleulation



Detour - regularization in SUSY theories

® dimensional regularization (DREG) breaks supersymmetry

gluon Majorana gluino
g" g
degrees of freedom in 4-dimensions

4-2=2 = 2

degrees of freedom in D-dimensions

P-2 7= 2

8 Solution - use dimensional reduction (DRED). In DRED, momenta are continued from 4 to
D dimensions, while gauge fields and y-matrices remain 4-dimensional objects.

8 PDF are fitted in the MS scheme. Not trivial to combine them with matrix elements
regularized using DRED.

® Solution: do the calculation in the MS scheme and derive MS — DR transition terms by
matching off-shell Green’s functions calculated in both schemes. This fixes UV-part without
altering the IR one.

(2



Virtual matrix element — technical side

® FeynArts model containing
renormalization constants
and MS — DR transition

counterterms > I
8 Amplitude generated using ",
FeynArts and evaluated in A
FormCQCalc in terms of -
Passarino - Veltman loop
functions ? e
8 Check of UV-finiteness
WA L Th
x s
A s S R EEE

3



Virtual matrix element — pheno implications

® Lifect of Dirac gluinos

pp—uy ug, m;=>500 GeV

1.4

=1 MSSM

== MRSSM, m,, =3 TeV
MRSSM, m,, =10 TeV
MRSSM, m,, =30 TeV

sk MSSM contains virtual corrections which
ogrow together with mg

sk but no such corrections in the MRSSM
® Non-decoupling of sgluons

sk difference between gauge coupling g and

A

gluino coupling g

g = 28 lo m?)s + lo m%p
Is Is S 5 T)’L2 & m% 1500 2500 3500 4500
g 9 m, [GeV]
sk translates into
2 2
super-oblique part _ Xy log O. + log mo, ;L0
PP—ULUR 27-‘- mg mg PP—ULUR

ms, —1500 GeV, m-=2000 GeV
1.60 ————rrrrrr— e ————r

1.55

1.50 -

1.45

140

1.35}|

1.30}

1.25}

- ﬂLﬂR

w— Uy U,

-

1.20 /

14



Real emissions — generic structure

® IR divergences cancelled after including real emission diagrams and through mass
factorization, e.g.

| OSplit real emission phase space as (two-cut phase space slicing)

OR — /dO‘R

_ / dop + / dor split emutt:ed par‘fow phase space
g I according to Lts softness

_ / dop + / dop + / do split emitted haro parton phase space
S HC HC according to Lts collinearity

® S and HC parts integrated analytically in D-dimension

sk soft and collinear part (S) 1s the source of EI_R2 : el_Rl

%k hard-collinear part (HC) 1s the source of EI_Rl

(5



Cut cancelation

two separate
calculations:
awaLgtic and
Madgraphs_aMc@
NLOt+Gosam

30/~ . _ .
NN BMP2, 5.=10
20/ .
5 I
—. 10— -
o B
s "
b= B
23—1 0 :_ - = = u
1 R 3-body hard non-collinear
3 I, virtual + 3-body soft and/or collinear
e —1 O — Sum """""" L |
° - e
20— - -
_3O_|._‘l"‘l | IIIIII| | | | L it | | L1l
1.0045 +
= 1.0040 lf .................. ................... % .....................................................................
E 1 0035 L X XK DK XK K K K K K K K K DK K XK KL KL K K
B 100300k
' = TCPSS — FKS
1.0025 - . ’
107 107° 10° 10 10°
63

6



Resonances 1n real emission diagrams

® appearance of on-shell gluino when mg > m,, + mg,

_y- T UL oy UL
u u
® 2 popular ways of treating them % u % .
J TR ﬂT g N i
%k diagram removal (DR) L =
* diagram Subtraction (DS> 0014 T T 11 |||| T T 11 |||| T T T T 1111
| n—- - _
0.012 \\ ny ----
® for DR one needs to carefully choose the  0.010 = ‘\ u
SaUse 0.008 |- \ —
= 0.006 \ =
sk DR breaks gauge invariance & 0.004 \ _
\
0.002 | \ =
% unphysical gauges break factorization of 4590 L N _
collinear singularities — wuse family of S~
light-cone gauges defined by -0.002 = =
] L1 1111 I| | L1 1111 I| ] I
-0.004
=(v/1+6%,0,6,+1) 0.1 1 10 100
")

(7



Resonances 1n real emission diagrams

(7



Phenomenology



NLO improvements

pp—iiy, ity , my =1500 GeV, m; =2000 GeV o M= 2000 GeV, mo =3000GeV__
. T I I | * | — []Z] NLO nght
45} 'l - Il:l(EO - 10° == @to ] ﬁ’@“m
— 1 1
. @ NOH - cLoummed
40 | . - , gq" LO
. N oOVer
o]
3.5 )
— o flavors
S 10" |
= 3.0} :
b
25} 10°
20} 1
10°
~ L |
n all |
1.5 e @112/
> 141 i
1.0 ' ' ' ' ' T 15[ -
0 Pl ]
1000 2000 3000 4000 5000 6000 \&/ 11 21 ///—_,_///’_
MR :'LLF [GeV] M 88 | | | | | | | ]
1-8 1'5 I | | | | ! !
1.6} ,l:“ 14 i
14} ] SRR T ]
} A T -
< 13 i g 1.0\
- = 09]
08} 0.8 I I I I I I I
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Comparison with the MSSM
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Differential distributions
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Summary and outlook

MRSSM presents a viable alternative to the MSSM, without some of the MSSM drawbacks

Its collider phenomenology might be quite different from the MSSM

I presented the first calculation of the SQCD NLO correction to 2 — 2 processes at the
LHC within the R-symmetric SUSY

We developed a standalone C++ code, called RSYMSQCD, allowing to calculate NLO cross

sections for described processes. The code will be published at http://rsymsqcd.hepforge.org
If you want it now, let me know.

Future goals:
sk Moving to Catani-Seymour dipole subtraction (order of magnitude speed up)
%k Implementing remaining 2 — 2 processes

sk Implications for the LHC
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Summary and outlook

MRSSM presents a viable alternative to the MSSM, without some of the MSSM drawbacks

Its collider phenomenology might be quite different from the MSSM

I presented the first calculation of the SQCD NLO correction to 2 — 2 processes at the
LHC within the R-symmetric SUSY

We developed a standalone C++ code, called RSYMSQCD, allowing to calculate NLO cross

sections for described processes. The code will be published at http://rsymsqcd.hepforge.org
If you want it now, let me know.

Future goals:
sk Moving to Catani-Seymour dipole subtraction (order of magnitude speed up)
%k Implementing remaining 2 — 2 processes

sk Implications for the LHC

Thank you!
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EW sector ot the MRSSM (status)

B The SM-like Higgs boson mass in the
MRSSM has been calculated including

full 1- 100]23 and leading 2-loop

Correctlons

B Impact of EWPO was analyzed!

B MRSSM can predicts correct dark
matter relic density while being 1n

agreement with dark matter direct
detection bounds?

B Its EW signatures were checked against
available 7 and 8 TeV data’
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