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EXERCAISES

Ex.L The ?—le‘:’\'on is heowier than e wwow, with

Mp = 1333 MeV  vs mr,z 106 MeV ,
and can decay iu several diffeverd ways, while wwous decsy
aloo% oS 1._-; e.%vf.. One of +he decosy channels of the
T is exactly siwios: € = Ve Ve, and procaeds -Bnmuj\-s
the some Ferwmi covpling G . K\‘\owinj dnek the vzs‘n.c.-
tive Lfetimes are Ty 2.axI0 > Sec. and Tu¥ 22x10° €t .
estimate the fraction of ¢ decays wko @VeVe and
compare with the bserved BR = (13.95%0.05)%.
What do you expeckt for BR(T > popvp) ?
Ex.2 Suppose the SM is the low-& EFT of a_ Susy
wodel with the mase of all supacpartners RAgyo = 4TeV.
Assuraing ot SUSY Rxes the ags guartic (F2h*) ok
the scale Agysy in feems of gauge couplings and dhe
suge a3 A(Mssy) = g (Fog®) =",
Show how to calevlate the Hiqys boson mass uvsiug Re

vonning from Agysy down to dhe € scale and kee?\'w.a
on‘g -\"\e.‘.had;-v.s t@@u‘b to cbtoin :
2 _ 53 *‘\.g ASus
Mp = M3 cos®2a + —= W log -“_‘r.
whaxre H_Lg \_ hys- 5 n%"‘(ﬁ"’é")" H\f,z

Hint : = dA .,,__,,'.'.3“\.'|
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Sel. L The amplthude for dhe moon. decny k> §_
s propoctional to the Fereni coustast a~ Gg, 30 Frok the
decag probability goes Like (o*~GEw wmass™' . Beqlechiug
the electron moss (me < My ), the only relevacd mass scale ie
My, and Hherefore, dhe won widkh Ty =1/Ti = COEME,
where C iS Some nomencal coelficiedt thok tokes case <@ ue
kinemakieS. The partial width of the € wds fre peTe
channel is also coutralled by G and,within e sosme aperoxima
Lisk @ waglechug meccmy will g0 as AT = CCE ME with
the sare constaut C. Knowing W dotel widths Vi, (TeTe

we 3@5
S\ = Ar'c - _B_& A-.Cz Tc m 5_
BR(T- e, ) e - T Ttk 1_?. (.er: =oug
which s a very %oec‘ esthomate of Hha wmeasured BR.
The decay - ve ‘».3‘._ will ?mau.d aloug o suddar Ge a:»?Luj
ond Hhe corvespoudimg BR will be of dhe sawne order, excgh
swal as Mc,) Tadeed o D& que’czs BR(E>ve \.\57,{.):' w3¢Y
Sel.2 The ‘xeL\e.m \'eau?.\'e& %&Mk#ﬁ 2 aX the T scele 51
o«.‘\'carq:‘ma s RGE cl?‘/ °“°3"" - -s—hf’- This qives
N‘”‘r
X INPYZRNR VTR S g 22 2 og M0
4™ '1{_,
Mew Mew

Once. A(Wgy)) is known, the tgqs mass is aﬂrbxl.w\ai-d os dhe



second decivative of Hne iggs poteufial at s wuinimom
<hy=1 giving ME = Alrg) o™ Plugging the A(Mey)
oblained from iutegratiug the RG and veurikiug it tu terms
of Mz,M and H, reproducas the expression given (The argo-
went Mg, in $ha logarithm can be taken as Hg,=M,
becavse the dominast teswn by ~-hyf cones from a top
loop, 30 that < makes sense to stop the conning of 2

when the top thresheld is reached .)



