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Process



Relevant operator

LMSSM ⊃ ũ∗s ¯̃χ0p

[
Γ
χ̃0pL

ũsui
PL + Γ

χ̃0pR

ũsui
PR

]
ui + h.c.

ũs = up-type squark, χ̃p = Neutralino, ui = up-type quark



Vertices

Γ
χ̃0pL

ũsui
=

−e√
2sW cW

W ũ∗
is

(
1

3
Z 1p
N sW + Z 2p

N cW

)
− Y ui∗W ũ∗

i+3,sZ
4p
N ,

Γ
χ̃0pR

ũsui
=

2
√
2e

3cW
W ũ∗

i+3,sZ
1p∗
N − Y uiW ũ∗

is Z 4p∗
N .

W ũ∗
i+3,s = Squark rotation matrix, Z 4p

N = Neutralino rotation matrix

e = electric charge,Y u = Yukawa coupling, sW , cw = sin (θW ), cos (θW )



Tree level
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Virtual αs-corrections to t̃1 → cχ̃01

t̃1
c

χ̃0
1

t̃1 c

χ̃0
1

t̃1

c

χ̃0
1



Squark self-energies

q̃t q̃s
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qj
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Mass dependence of Squark mass on Gluino mass



Quark self-energy

qi qf
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q̃s

qi qi
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qi



Genuine vertex corrections to t̃1 → cχ̃01
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q̃s

qf

χ̃0

g
qf

χ̃0

q̃s
g

KLN Theorem: Γ(t̃1 → cχ̃0
1
) + Γ(t̃1 → cχ̃0

1
g) = IR �nite



Real emission to t̃1 → cχ̃01 : t̃1 → cχ̃01g

q̃s

qf

χ̃0

g
qf

χ̃0

q̃s
g

KLN Theorem: Γ(t̃1 → cχ̃0
1
) + Γ(t̃1 → cχ̃0

1
g) = IR �nite



Numerics



Parameters

mOS

t̃1
= 275GeV

mχ̃01
= 250GeV

µ = 275GeV (Renormalization scale)

tan (β) = 50



Squark mass-squared matrix

M2
ũ =



(2 TeV)2 0 0 0 0 0

0 (2 TeV)2 ∆LL
23 0 0 ∆LR

23

0 ∆LL∗
23

(
mLL

33

)2
0 ∆RL∗

23 −vuAt

0 0 0 (2 TeV)2 0 0

0 0 ∆RL
23 0 (2 TeV)2 ∆RR

23

0 ∆LR∗
23 −vuAt 0 ∆RR∗

23

(
mRR

33

)2


Whereas

∆AB
ij = δABij

√
M2

ũ,iiM2
ũ,jj δABij dimensionless

mLL
33 = mRR

33 s.t. mOS
t̃1

= 275GeV



1-loop corrections to the decay width
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1-loop corrections to the decay width
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Summary

Light stops

Rich phenomenology

QCD corrections to Γ(t̃1 → cχ̃0
1
)

around 10 % correction from bilinear terms

up to ±50% correction from trilinear terms

Future

Further investigation of Gluino mass dependence of stop mass
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