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** |lssues on

I'(B" > 77v)
G Cvetic, CS Kim, YJ Kwon, PRD 93(2015) 013003

What Belle/BaBar had done:

BT — 7. the basics
b, P b r
, V _,x '
B Yub + Pati-Salam
+ ANV VY B .
B f,f; W.+ \‘\1 bOSDl
u v, u v,
(a) (b)
G2mpgm? m2\ .
I'(BT — (M) = FTH ( _ mé) f2|Vp|? € Need recalculate this
I B

5/17/2016

e very clean place to measure fg (or V?)

and/or search for new physics (e.g. HT, LQ)
e but, helicity-suppressed: I'(B™ — e¥1e) < (BT — pu"v,) < (BT — 7717)
e First evidence for BY — 771, by Belle

using hadronic tagging (“Full reconstruction”)
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Physics Issue

* * Tau decay involves neutrinos, so m(nu) cannot be constrained.

=>» always more than 1 neutrinos

e Whenyousee B'—7" +miss(E,P) |
s the event B"—>r'v or B">7'N 7

(where N = massive sterile (Dirac or Majorana) particle)
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Need to consider:

Due to long lifetime of N, (and small P, )
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Need new numerical analysis
(possibly 4 cases)

1 Within SM, M (v) =0 > Tant (BT — wert)
2 With new physics (eg. 2HDM) with ~ M (v) =0
> Toupnrn (B — w7 ™)
3 Within SM with sterile N. M(N) =0
S Tam(BT = et 4 Fapa( BT — N7
4 With new physics (eg. 2HDM) with M(N)=0
> Tompmn(BT = w7+ Tomowmin(BT = N7

Br(BA+ - tau™+ + missing)_exp= (PDG average)= (1.14+-0.27) X 10*-4
Br(...)_SM= (CKMfitter)= (0.758 +- 0.080) X 10~-4

All parameter values from CKMfitter



TABLE I: Presently known upper bound estimates for |Ben|? (¢ = e, . 7) for My ~ 1, 3 GeV;
. . . -1
and the inverse canonical decay width L = (for vy

=2).
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Figure 2: Combined 93% CL exclusion limits on tan 8 as a function
of my+ in the context of the MSSM mes scenano [6].
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Numerical analysis
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FIG. 1. The allowed regions determined from the measurement of B* — z*v in two cases: (left) the allowed regions in the parameter
space of Mg+ vs tan # in 2HDM(II) assuming that the missing momenta are only from v, of the SM; (right) the allowed regions in the
parameter space of My vs |U,y| assuming no contributions from charged Higgs but allowing the possible contributions from heavy
neutrino N. The dark- and pale-shaded areas (red online) correspond to 16 and +2¢ allowed regions, respectively.

5/17/2016 IHEP Seminar C S Kim 9



2.5 LI L I LI I LI L I LI I LI I I 1 2.5 LI L I LI I LI I I LI I LI B I | I 1

2 = 2 =

1.5 . 1.5k .
- T 1= :
Sl 1= | -

1 1 -

0.5 - 0.5 -

{}_I T T AT BT A

0.5 1 1.5 2 2.5 3 1.5 2

M, (GeV/c?) M, (GeV/c?)

FIG. 2. The allowed regions in the parameter space of My and |U | assuming no contributions from the charged Higgs, where the
+ 16 and 20 allowed regions are displayed by dark and pale shades (red online), respectively: (left) the central value of B(B* — t%v)
is taken as the current world average Eq. (1), while tenfold reduction of uncertainty is assumed; (right) the central value is taken to be the
value predicted by the CKM unitarity constraint, also assuming tenfold reduction of experimental uncertainty. In all cases, the
comparison is made to the value determined from the CKM unitarity fitting Eq. (2).
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FIG. 3. The allowed regions in the parameter space of Mg+ vs tan f# in 2HDM (type 1), assuming no contributions from heavy neutral
particle N, where the £+ 16 and 426 allowed regions are displayed by dark and pale shades (red online), respectively: (left) the central
value of B(B* — t*v) is taken from the current world average, while tenfold reduction of uncertainty is assumed; (right) the central
value 1s taken to be the value predicted by the CKM unitarity constraint, also assuming tenfold reduction of experimental uncertainty. In
both cases, the comparison is made to the value determined from the CKM unitarity constraints Eq. (2).
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FIG. 4. The allowed regions under the assumption that both H™ and N contribute to the measured value of B* — 7¥v, based on the
decay rates of Eqs. (5) and (8b). (a) The allowed region in the parameter space of M+ and tanf8 when My = 1.0 GeV/c? and
|U_y| = 0.6. (b) The allowed region when M, = 1.0 GeV/c? and |U_y| = 0.5. (c) The allowed region in the parameter space of |U _y]|
and My when M+ = 200 GeV/c? and tanff = 56.5. (d) The allowed region when M+ = 200 GeV/c? and tan f = 55.
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FIG. 4. The allowed regions under the assumption that both H* and N contribute to the measured value of B* — %y, based on the
decay rates of Egs. (5) and (8b). (a) The allowed region in the parameter space of M+ and tanf when My = 1.0 GeV/c? and
\U.x| = 0.6. (b) The allowed region when M, = 1.0 GeV/¢? and |U 5| = 0.5. (¢) The allowed region in the parameter space of |U ]|
and M, when My =200 GeV/c? and tan 8 = 56.5. (d) The allowed region when M+ = 200 GeV/c? and tan f# = 55.
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