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Motivation

@ CDM scenario = Qh? %
@ Loop corrections to o will change relic density at one loop level

@ Aim: To improve the relic density calculations by improving
annihilation cross-section of neutralino

@ This work: Including electroweak corrections to neutralino annihilation
cross-section in effective coupling formalism and assessing the validity

@ Advantage: Requires computing a few hundred loop diagrams as
opposed to few thousands for full one loop
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Who is this Neutralino?

After 5U(2)[_ X U(l)y — U(l)EMZ
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Effective couplings

@ Set of flavor independent (universal) corrections to the cross-section
and are similar to oblique corrections in the Standard Model

@ Exploit the non-decoupling behavior of SUSY particles

Non-decoupling behavior: mf < Q < my
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The above expressions are finite only for matter sector (s)particles in loops
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Benchmark point

@ Electroweak scale input

Parameter | Value || Parameter | Value
M 90 Musy 800
M, 200 Mus 800
Ms 800 Md, 800
M, 250 Mds 800
Ml 250 Ar 0
Mr> 110 MH3 500
Maq, 800 tan 3 5
1 —600

S. Kulkarni (LPSC, Grenoble)

Effective couplings and %0 DM

Moriond EW 2012, La Thuile

5/12



Results
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@ Annihilation channels
Zh : M;~106GeV
iy Zpole : My~ 47GeV
wTw : M; = 84GeV e 0
Winolike i : M ~ 410GeV
Z7Z . M; =94GeV
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Results - comparison to full one loop

Toy process {9%9 — putp~
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@ Binocase: M; =90, M, =500, u = —600GeV negligible vertex and box
corrections

@ Higgsinocase: M; = —600, M, = 500, © = —100GeV sizable non-universal
components
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Conclusions

@ Effective couplings is a good way to include dominant one loop
electroweak corrections

@ Neutralino fermion sfermion vertex in this spirit was corrected
@ The relic density can chage by as much as 4% after implementation

@ They work well for binolike neutralino but not so well for winolike
neutralino

@ Further work for correcting other neutralino annihilation vertices is
ongoing
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Back up
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Renormalization scheme

@ On- shell renormalization

@ Most binolike neutralino and two charginos on shell
@ Do not consider renormalization of (s)fermion sector
@ tan 3 from A°Z0 transitions

@ My, and Mz onshell

@ Corrections for light quark masses in « taken into account
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Corrections to

A0y yp>ee®

ANy

cross-sections
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Non-decoupling behavior
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common soft SUSY breaking sfermion masses
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