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Type Il Seesaw

We add extra fermions in the adjoint representation of SU(2) :

PN - CH
Yr=| =% | ~(1,3,0) Noowy
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Source of - between ¢ and X

= Can be constrained by Lepton Flavor Violation (LFV) processes
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[ — ey, and 7 — (v

v N [ N
1 S0 e i S0 e 1 n30 e

4 A,
14 e 14 ;I\Il\,/‘:‘q/i e 4 ,’/ 1,0 \‘, e
M): > MW ! 7

2
BR (1 — )= 3

C.eep — 2 i % (Upmns)ei ((UPMNS)T),-JO (Mié)

C=-223 <—J lowest order

v mixing matrix

2
_v2yt o1 _ My
€= 2 Y)Z M; Mz Yz XVi - Mev

Florian Bonnet (LPT-Orsay) £y — L2~ in type Ill seesaw Moriond 2008 3/11



@ — ey, and T — Ly
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BR (1 — e7)=32%

C.eep — 2 i % (Upmns)ei <(UPMN5)T),M+O (ﬁ%)

BR(p—ey) <12-107" — e, < 1.1-107*

BR(T — uy) <45-107% — |e,| < 1.5-1072

BR(T—ey) <1.1-1077 — |eor] < 24-1072
PDG, Hayasaka et al. [Belle Collaboration]
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One loop Vs. tree level LFV

Bounds on the same parameters ¢ coming from tree level LFV processes
u— eee and T — (1003 :

€ep| <1.1-107%  |e\| <4.9-107%  |eer| <5.1-107%
H Iz

Moreover we obtain fixed ratios between the branching ratios :

Br(u — ey) = 1.3-107%- Br(u — eee)

Br(r — py) = 1.3-1073-Br(t — pup) =2.1-1072 - Br(t~ — e eTp™)

Br(r —ey) = 13-1073-Br(r —eee) =2.1-1073 - Br(+— — p pute™)
1-loop Tree level
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One loop Vs. tree level LFV

Using experimental bounds on ¢ — 3¢’ decays (K.Abe et al. [Belle
Collaboration]) we get :

Br
Br

(p—ey) < 1071 (exp. :< 1.2-10711)
(r—wy) < 4:1001 (exp. :<4.5-1079)
Br(r —ey) < 5:10°' (exp. :<1.1-1077)

The observation of a leptonic radiative decay rate close
to the present bounds would contradict bounds which
arise in this model from | — 3/ decays. This would ba-
sically rule out the seesaw mechanism with only triplet
of fermions, i.e. with no other source of lepton flavour
changing processes.
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BACKUP
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We integrate out the heavy fields and get :
5LI=0 = 959 (mﬁz) iD (&ng)

where the d = 6 operator coefficients are given in terms of the parameters
of the high-energy Seesaw theory by
F 11

d=6
@6 — yi = =
ZM;L:M): >

while
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Charged current Neutral currents

lj vj
w- Ny (N'N) ™
Z
Vi Vi
lj
N=QU (1+5) Upuns (NN
Z
l;
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+ M(p~ —efee)

Br(p~ —etee”) =~

Mp= — e v,ve)

= |[(NN")?]e? <3sin4 Oy — 2sin® Oy + %)

1
4. |eep <3 sin* Oy — 2sin® Oy + 5)
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At order O <<\,\/§z‘/)2>,

G,?M2e2m5 ;
i
2
v _ _
S5 (imt) (MEtYe),, (Als) + Bys) + C ()
i
With :
Al — MZ. —30 + 153xg, — 198x¢, + 75x3. + 18(4 — 3x5,)xE, log xs,
AR VER 3(xg, — 1)*
5 COMZ\ 33— 18yy, —45yF, +30y3, +18(4 — 3yx,)ys, log vy,
MG ) T 30, - D*
c Mz T4 12z, + 328, — 823 +6(3z5; — 2)z5,log z5;
=) T 3(z, — 1)
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