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RPV-MSSM

→ add to the MSSM superpotential

W 6L =
1

2
λijkL̂i · L̂j Ê

c
k + λ′

ijkL̂i · Q̂j D̂
c
k + µiL̂i · Ĥ2

W 6B =
1

2
λ′′
ijkÛ

αc
i D̂

βc
j D̂

γc
k ǫαβγ

→ extra O(45) new (free) parameters!

→ other sour
es for RPV: e.g. non-holomorphi
 
ontributions

(arXiv:1502.03096)

→ further (free) parameters in the soft SUSY breaking se
tor

→ no stable SUSY parti
le (perhaps meta-stable).
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stop pair produ
tion and de
ays

QCD driven: dire
t, pp → t̃¯̃t. or from gluino de
ays, pp → g̃g̃.

→ in this presentation, a simpli�ed assumption, mg̃ ≫ mt̃, σg̃g̃ ≪ σ
t̃¯̃t
.

⇒ a working assumption: redu
ed �ne-tuning in ensuring REWSB and

a 125 GeV Higgs:

→ light stop, light Higgsino-like 
hargino/neutralino.

- stop MSSM-LSP

OR

- mt̃ > mχ+ ,mχ0
MSSM-LSP

⇒ λ′′
33i 6= 0, (i=1,2) → stop, 
hargino, neutralino unstable, de
aying to

SM parti
les.
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Stop de
ay 
hannels

t̃ b̄

d̄, s̄

λ′′

33i

(a)

t̃

t

χ0

g0

t̃∗(̃t̄
∗

)

b̄(b)

d̄, s̄ (d, s)

t̄ (t) b̄(b)

W−(+)
f1

f̄1
′

λ′′

33i

If mt̃ −mχ0 > mt

Naively

Γ(a) > Γ
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Further assumptions for this workshop

→ all MSSM susy parti
les de
oupled from LHC ex
ept for

one t̃, one χ+
, two χ0

.

→ mt̃ & mχ0
2
& mχ+ & mχ0 > mt

mt̃ −mχ0 < mt

mt̃ −mχ+ > mb

→ no tops from dire
t stop de
ays! somewhat provo
ative for a top-LHC workshop...
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Stop de
ay 
hannels

t̃ b̄

d̄, s̄

λ′′

33i

(a)

t̃

b

χ+

g+

t̃∗

g+

b̄

d̄, s̄

λ′′

33i

b̄
(b)

t̃

b

χ+

g+

χ0

t̃∗(̃t̄
∗

)

b̄(b)

d̄, s̄ (d, s)

t̄ (t) b̄(b)

W−(+)
f1

f̄1
′

λ′′

33i

W+∗

f

f̄ ′

(c)

Naively Γ(a),(b),(c) ∼ λ′′
33i

2 and Γ(a) ≫ Γ(b) > Γ(c) unless mt̃ ≫ mχ+

Usually, consider one final state in a time, assuming 100% branching ratio

→ exp. limits on t̃ mass.

In fact, cascades and branching ratios → much different sensitivities to λ′′
33i!
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r1 =
Γ1(t̃ → b̄s̄)

Γ(t̃ → χ+b)
, r2 =
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NWA

σ(2b2j) ≃ σ
t̃
¯̃t
×

r21 × (λ′′
33i)

4

(

1 + r1 × (λ′′
33i)

2
)2

σ(4b2j) ≃ σ
t̃¯̃t

×
2r1r2 × (λ′′

33i)
4

(

1 + r1 × (λ′′
33i)

2
)2(1 + r2 × (λ′′

33i)
2
)

σ(6b2j) ≃ σ
t̃¯̃t

×
r22 × (λ′′

33i)
4

(

1 + r1 × (λ′′
33i)

2
)2(1 + r2 × (λ′′

33i)
2
)2

σ(1t5b2j) ≃ σ
t̃¯̃t

×
2r2 × (λ′′

33i)
2

(

1 + r1 × (λ′′
33i

)2
)2(1 + r2 × (λ′′

33i
)2

)2

σ(2t4b2j) ≃ σ
t̃
¯̃t
×

1
(

1 + r1 × (λ′′
33i)

2
)2(1 + r2 × (λ′′

33i)
2
)2
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Ben
hmark points 1 2

tan β 10

M1 2.5 TeV

M2 1.5 TeV

M3 1.7 TeV

(m
Q̃
)33 2 TeV

(m
Ũ
)33 570 GeV 964 GeV

(m
D̃
)33=(m

Ũ
)ii=(m

D̃
)ii= 3 TeV

(m
Ẽ
)ii=(m

Q̃
)ii=(m

L̃
)ii, i=1,2

(Tu)33 −2100 GeV −2150 GeV

mA 2.5 TeV

µ 400−650 GeV 750−103 GeV

λ′′
33i≡

√
(λ′′

332)
2+(λ′′

331)
2 10−7−10−1

T l,T d,(Tu)ij ,(mQ̃,Ũ,D̃,L̃,Ẽ)ij ,T ′′
33i 0

i 6=j=1,2,3, (Tu)ii,i=1,2
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Ben
hmark points 1 2

mt̃ ∼600 GeV ∼1 TeV
m

χ+ ∼400−650 GeV ∼750−1000 GeV

mχ+−m
χ0 ∼1.5−2.5 GeV

mt̃−mχ+ ∼−45 � 200 GeV ∼1 - 245 GeV

m
χ0
2
−m

χ+ ∼4−5 GeV

m
χ0
3
∼m

χ
+
2
, mχ0

4
∼1.5 TeV, ∼2.5 TeV

m
h0 ∼125 GeV

mA≈mH0≈mH± ∼2.5 TeV
Mg̃ ∼1.87 TeV

Mt̃2≈M
b̃1 ∼2 TeV

M
b̃2≈Mũ1,2≈M

d̃1,2 ∼3 TeV

M
l̃1,2,Mν̃1,2 ∼3 TeV

(g−2)SUSY
µ 3−3.3 ×10−11 3.2−3.3 ×10−11

δρSUSY 5.7−5.9 ×10−5 ∼5.5 ×10−5

BR(B→Xsγ)/BR(B→Xsγ)SM 0.89−0.92 0.95−0.96
BR(B0

s→µµ) 3.36−3.39 ×10−9 3.38−3.40 ×10−9

BR(B0
d→µµ) 1.08−1.09 ×10−10 ∼1.09 ×10−10
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Sensitivity to λ′′

332

33i
IIλ

7−10 6−10 5−10 4−10 3−10 2−10 1−10
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1
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t~

  m

 = 900 GeV0χ,+χm

BR
(

χ0→t̃∗ t̄(˜̄t∗t)→b̄d̄ib̄(bdib)f1f̄ ′
1

)

≈1

Diglio et al arXiv:1611.05850
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Sensitivity to λ′′

332
(Diglio et al arXiv:1611.05850)
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Displa
ed verti
es

CMS-dijet

ATLAS-MET
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Csaki et al arXiv:1505.00784

Note that qsdfqsfdqsdfq qsssss

Pair produ
ed Higgsino-like

ele
troweakinos

pp→H̃0H̃0,H̃0H̃+,H̃+H̃+
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Con
lusion

◦ RPV is not just a tri
k to avoid the (ever stronger) limits on signals

with ETmiss

◦ We enter the era of experimental sear
hes for RPV �LHC,

mt̃ & 1 TeV (all leptoni
), & 100− 400 GeV (b + 1jet),

& 1.2 TeV (simpli�ed model, 2t4b2j, e.g. ATLAS-CONF-2017-013)

◦ model-dependen
e should be 
onsidered, sensitivity to RPV


ouplings triggers the leading �nal states

◦ a 
ombined strategy: limits on Xse
tions, limits from Long-lived

parti
les.
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