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MOTIVATION

DESY 95-071 ISSN 0418-9833
April 1995

A Search for the lepton-flavour violating Decays

Request by Denis Epifanov (Belle) to develop
T — ey T — {l(y

theory for this analysis.
The ARGES Collaboration
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Figure 10 The upper limits at 95% confidence level on the ratio Blr — fa)/B{r — vy} for

clectrons {open squares) and muons (full squares)
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MOTIVATION

ISSN 0418-9833

A Search for the lepton-flavour violating Decays
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The ARGUS Collaboration
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MOTIVATION: Why LFV?

SM was built originally without RH neutrinos => LF (& LN) is conserved
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EFFECTIVE LAGRANGIANS

Lint = g7,LLS +igt,LystP + gf JIA"EV, + g7y Ly vsl A, + gty Lot B, +h.c.,

\

JPC — 1-|-—
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MOTIVATION: Why effective LFV for L->1y?
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They can be DM candidates & linked to the smallness of v masses.
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JHa — ,&Z,Y/,L(gv i 9A75)7}?¢j l (on-shell fermions)

Ly = —%fal@ v (mi —my) + ga(mi +my)ys| T,
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Effective Lagrangians offer the most general description of Physics that has not been resolved yet.

Specific BSM models are given realizations of them. For instance:

Invisible axions are pGbs accounting for the smallness of O & are viable with a large PQ SB scale.
They can be DM candidates & linked to the smallness of v masses.

1

Their couplings Ef - — ufa JH%  can be written as our y=P interactions
F (also of S-type)

If the breaking of LN is spontaneous, the corresponding pGB is the Majoron/familon
Z’ (with gauged flavor symmetry, for instance), that can explain LU anomalies, can fall into our description of y=A/V

Any x can also be the mediator of SM-DM interactions

(Refs. will be given in the proceedings)
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PHENOMENOLOGY  _ workin progress

| restrict here to the decaying particle rest frame (not B-Factory environment)
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PHENOMENOLOGY:t 2> I
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PHENOMENOLOGY: u=> e y
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For Br<1013 (MEG reach) UL on coupling is four orders of magnitude smaller than shown
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PHENOMENOLOGY: u=> e y
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PHENOMENOLOGY: t-> 3l
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PHENOMENOLOGY: t-> 3l

These limits imply BR(t = | 1)<107, which supersedes the ARGUS bound:
BaBar & Belle(-11) should not only improve that bound

but reach similar ULs to other LFV decays
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PHENOMENOLOGY: What if SU(2),xU(1),?

Then we have LFV processes involving H (with =S,P,B ) & vs (with y=V,A)
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PHENOMENOLOGY: What if SU(2),xU(1),?

Then we have LFV processes involving H (with =S,P,B ) & vs (with y=V,A)

SorP
Br(H— 7 x) S1x107% Br(H - 17te x) S2x 1078 Br(H — pte x) <3 x 10722

B,,
Br(H — 7707x) <25 x 1071, Br(H — pTe x) <5x 1071

XQVL NL aaaaaaaaaaaa bly small
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PHENOMENOLOGY: What if SU(2),xU(1),?

Then we have LFV processes involving H (with =S,P,B ) & vs (with y=V,A)

SorP
Br(H— 7 x) S1x107% Br(H - 17te x) S2x 1078 Br(H — pte x) <3 x 10722

B,,
Br(H — 7707x) <25 x 1071, Br(H — pTe x) <5x 1071

XévL NL aaaaaaaaaaaa bly small

But, what if we have a heavy % instead?
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PHENOMENOLOGY: Lessons fromL=> |y vy

‘FB’ asymmetry with 0 angle between photons in the
rest frame of the Iy system

.....................

0.2 0.4 0.6 0.8
E,(GeV)

Spin 0 (S,P) & Spin 1 cases (V,A,B) could be disentangled easily.
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Dalitz plot distributions
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Spin 0 cases (S,P) |
are pretty similar. 9 |
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(b) SC, my = MT;m“ (c) SC, my ~ M, —my

Spin 1 cases (V,A,B)
look very alike.
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(d) VC, my ~ 0
Effective LFV interactions involving a boson ()

(e) VC, my = Y mu (f) VC, my ~ My —my,
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PHENOMENOLOGY: Effects on a, are too small

Aa‘“‘ - aﬁz’fﬂp_aﬁM — 268(63)€$P(43)th60><10_117 Aae = af)xp_aeSM = —87(36)exp><10_14

(Apparently this type of contribution
was not computed before)

The largest contribution to a, (a.) that we get is < 1071 (< 107!%) for small m, and the

spin-zero cases, so 1t clear that it is impossible that the LEF'V interactions considered in this

work provide any solutions for such large discrepancies as currently reported in ay.
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CONCLUSIONS

It is interesting to consider LFV+boson with effective Lagrangians: experimentally & theoretically (B- & t-c factories)
If discovered, it would be easy to find out i spin, but not parity

In case there is an underlying EW symmetry % interactions with H & vs would be out of reach

Can we interpret our impressive bounds on the y couplings in terms of a LARGE NP scale model-independently?
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