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Neutralino DM Annihilation

(Cann¥) = a + bv? + O(v4)

o \/e[ocity s%qpression: 1f ‘present the S-wave dominates the

C10SS section.

® ’J—[eficity s%quession: for a fermionic ‘quomna DM
candidate the S-wave annihilation into [i’gﬁt fermion—

/ /4 /4 /4 2 2
antifermion pairs is o< my /m;



ﬂ%&fiaﬁve corrections

xx — [FV V =~ Z,W-

o fv[ectmmagneric Corrections: o Flectroweak Corrections:
o emission of an additional o emission of W, Z
f]oﬁown
o ~more stable }oam’cfes in the low-

o ‘TSR [ogaritﬁmic enhancement ene?gy tail of the spectrum;

of collinear ]oﬁowns multi-messenger signa[
o VIB: SJQectm[ features at high o ﬁﬁing of the ﬁeﬁ’ci% sujo]oression

energies ﬁom di-boson and co- fmm VB and 1SR: FSR

annihilation channel [ogom’tﬁmic enhancement’
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o %\/eﬁy of this work:
keeping

@ a[( T 6[’6\/@711' cfiagmms

o € mass aepenaence o 1ermions, gauge bosons ana otner 1mvorve articLes.
the full mass dependence of fermions, gauge b d other imvolved partick



The Method.

o genemﬂ’on cf ofiagmms (46) With FeynArts for the
Pprocess: T Rl
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The Method.

@ generation of diagmms with FeynArts

o com]aumu’on cf the total Scluarecf matrix element in
~the limit v — 0

o1 Py S-wave projector
o Rinematics: onfy two inc[e]oenafent variables

. It ﬁé[lCﬁy ampﬁ'mc{es metﬁooﬁ QXWTLC[QC[ o tﬁree—ﬁoc[y
ﬁna[ state



S-Wave Initial State Trcjecwr

DM r.1\/109’01@”101 fermion anniﬁifau’ng in the zero-vefocﬁy [imit

acts as a Joseucfo-scafar afecaying ]oam’cfe—)

Tnitial State S—Wave/mqjecwr: onfy the ]oseuafo—scafar current

cmcf tﬂe wm}oomf comjoonem‘ Of/ tﬁe vector current [eac[ o non-

\/anisﬁing contributions

(Pls )O 5 5 mX(l S /YO)
: \/§ in the C’Msysnz%

Pis, = S(A)(Pis, o™ () = 2= 0 P00/

Lorentz invariant expressiomn.



i Cl-[e [lC lly amy ﬁtuofes metﬁocﬁ

)x(p2) — f(k1)F(k2)V (ks3)

tyjaica[ s-channel matrix element structure

M OC,’ Uz (p2) (Finitial)ij U, (pl am(kl) (Fﬁnal)mn Un(kQ)EZ(kS)

initial state Jomj’ecwr
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The Method.

@ generation of cfiagmms with FeynArts

o comyumn’on @[ the total scluareof matrix element in
~the [imit" v — 0

o mumerical imjo&zmenmu’on in DarkSUSY:
o 5cluarea[ matrix element
o c[i’ﬁ%rentia[ Cross section.
o Spectra of ﬁna[ state Joam’cfes

o spectra of ﬁna[ stable Joam’c[es



(.Tﬁ@ im])ormnce (Zf Sat ﬁomne[ resonarces

s-channel VIB/ISR

Dy, (q)




ﬂ&sufcs final state particles spectra
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Results: total Joﬁown yze[cﬂ

dNtot stec
dE & dE
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Conclusions and Outlook

o ﬁrst ﬁdfy genem[ comjoumtion cf EW corrections for MSSM neutralino

o

all the cfiagmms are included (s-, t- and u- channel)

im}o[émentation in DarkSUSY

enhancement in co-annihilation region due to the ﬁfdng of the ﬁe[icily

5ujojoression
im}aormnce of resonances in the s-channel c{i'agmms

an extended scan over cMSSM and MSSM models is running and almost
Comjo[éw

s enhancement mechanisms ?
o relevance for the [OW—energy §pectm 2
s Viable models as new benchmark for 1D DM ?

Tnot onfy g amma—mys.,.









ﬁeﬁniu’on @C ﬁe[icity states in terms @C 4-component

5})1’1101’5 with ﬁeﬁ’cﬁy +/-:

# (i Tvy —u_To_)

(UF U)(O,O) o \/5
(ﬂrv)(lj_l) — ﬂ_FU+

: OF (. T S s
(uf v)(l,O) i \/5
(ﬂrv)(l,l) — ﬂ+r?}_

Where IR=







esults: total photon yield (17
i )
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