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Mass matrices in the MSSM

- Chargino and neutralino mass matrices
- We use the Bino-Wino basis {B, W°, H}, HY}
- Parameters:

- My: Bino mass parameter M, mwV/2sin
M —
mw V2 cos 3 7

- M,: Wino mass parameter
- u: Higgsino mass parameter
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Mass hierarchy

Neutralino masses in regards to changes of the mass parameters
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International Linear Collider

- Future e* e linear collider with spin polarised beams

- Searches for signs of physics beyond the Standard Model

- Possible experiment:
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Data

SLHA files are taken from ,,Consistent Excesses in the
Search for #3977 : Wino/bino vs. Higgsino Dark Matter“[2]

- Florian Lika did the same analysis before but with other data

Constraints:
- Muon g-2 contribution
- Vacuum stability constraints
- DM relic density constraints
- Constraints from LHC measurements

- DM direct detection constraints




Steps of the analysis

Chargino production crosssection o(ete™ — ¥{ i{) and

chargino and neutralino masses (mjei'm)?‘f) are measured
1

Left and right chargino mixing angles ¢, r are determined

The parameters (M, M,, u) are reconstructed with
uncertainties via a scan over the parameter space

DM relic density (QA?) is calculated and compared to the
relic density gained from the true values




Chargino pair production

Contributing first order Feynman diagrams for chargino pair
production:

et =+ et =+ et ~+

Crosssection calculated with mixing angles
o={ij} = c1cos? 2@, + cp cos 2B, + c3cos® 2P + ¢4 cos 2Pk + ¢5 cos 2@, cos 2Pk + cg

[5]




Configurations

- We use four beam configurations to increase precision

- Consider the following uncertainties:

VS
statistical uncertainty Ostat = % 500 GeV
. : P,- =+0.804, P.+ = F0.603
¢ v 500 GeV
polarisation uncertainty = 10796, P = F0.597
550 GeV

mass uncertainty

Jmﬁb = 0.005mﬁh

550 GeV




- QOut of 14 kinematically allowed data points, one is taken as
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example point for following explanations
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Mixing angles without uncertainties

Chargino mixing angles with intersection of all four beam configurations
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Valid mixing angles

Char%ino mixing angles with uncertainties and the resulting intersection highlighted
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Char?i(g\oo mixing angles with uncertainties and the resulting intersection highlighted
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Scanning for valid points

Scan results with cross-section condition visualised using the intersection surface
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Scanning for valid points

Scan results in the M,,u plane.
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Ml, Scan

Results for M,

Parameter scan results of M,
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Results for M,

Parameter scan results of M,
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Results for u

Parameter scan results of u
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Results for DM relic density

Parameter scan results for the dark matter relic density
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Variation of M,

Dark matter relic density with M1 variation
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Variation of u

Parameter scan results for the dark matter relic density
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Conclusion & Outloock

Florians code was debugged and improved
Different data set was studied

Next steps:

- Include forward-backward asymmetry (Arz) as additional
parameter to improve accuracy

- Find alternative method of getting M5, (via Apg) to get a more
reliable uncertainty and thus improve the accuracy

- Optimize beam energy to get higher crosssections and better
accuracy
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A =B
cs; = /|Z|2(CLRL2+CRLR2)f3—/RG(Z)NCLRLfg
C C

6 = |Z|*{cLrL*(1 — 8L) + crr R*(1 — 8L) + 16 L*(c g L* + cre RO} fi + fo + f3)
Backup J

—/CRG(Z)IVCLRL(I —4L)(2f1+ f3) + /CGz(CLR +cre)(fi+ fa+ f3)
-  Coefficients from crosssection formula: - /C Re(Z)G8{crLR + cLrL(1 — AL)}(fi + fo + f3) + /C N2cppfy

+ [ GN4crr(2fi +
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c3 = /(;lZlQ(CLRL2f1 +CRLR2f2) —/(;ZNQCLRLfl +/;'N2CLRf1

g = / |Z|*(1 — AL){cLrL*(2f1 + f3) + cre R*(2f2 + f3)} +/ N*2cppfy
c c

+/ RG(Z)]VCLRL{—‘lfl - f3 + 4L(2f1 + f3)} +/ GN4CLR(2f1 + f3)
C C

- /C GRe(Z)4{cLrL(2f1 + f3) + creR(2f2 + f3)}




Ac = [(M2 — 1,2)2 4 2
(M3 — p?)* + 4my, cos” 26 + dmi, (M3 + p*) + 8mig, Moy sin 2]
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Variation of M,
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