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SUSY+GUT Higgs Little Higgs | non-universal
(SUSY+Seesaw) mediated 7’ boson
T —> uuu ~2 X 10-3 006~01 O4~23 ""16
Ty
T —> uee ~1 %102 ~1 %102 0.3~1.6 ~16
T—>uy
Br(t—uy) <107 <1010 <1010 <107
@Max

(JHEP 0705, 013(2007), PLB54 252 (2002))

ft1=%. Higgs mediate with large tanp T(PRD74,035010(2006) )
Br(t—ufy):Br(t—ppp):Br (t—un) =1.3:0.54 1
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New Physics Parameters

Non-univesal <]
Higgs mass model 80 I X 1‘
Q1 ﬂ Ii% <
(M.J.Herrero et al BNV W @*ﬂ“
o ; \OF ‘ﬁ‘#"’
JHEP0806(2008)079) 60 pe TN e
s
Q. e s—
- ’1-""’ ne
< oo
=40 =
—— combined t=>un+ t=>un’+ t>un’(901fb1)
20 —
| | | | | |
75 100 125 1 520 175 200
M, (GeVIcY)
100 tan B
Br(r > uM)=C,, | 5., | 16, F=1
( HM) v | 3| [mAO(GeV)]( 60 j | O3, |

C,=12x10",C,=15x10",C , =3.6x107"



CPV IN TAU DECAYS
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— 12>Ksnv, T2 Knny D27\ 32—
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In hadronic rest frame

J, = (K°(@)7(a,)|uy,so) T

) Q Q W= 7

L egH R M’ EEEAEY
- |§ - 14 < (EEBHCPV) L

s 7 Fs = S+m F dl'(z > Kzv)
‘ dQ?d cos & cos 3
Q > = (CP —conserving —term)

+C(Q?)cosy cos BxRe(F, F,)

BIEE: JExtFRE A, =(cosycos ) —(cosy cos )
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699fbt DT —R%{EFH

0.15

v—-2Fi%
BGXIE

H o —}R'TKg.':‘ (a)

1}_15 —— data
- —%— MC with In1h15=0.1]

0.05[F

04F

VI
M, (GeVic)

90%CL upper limit:

Im(n)<(0.012—0.026)
(form factors (S,V)IZ&KYZE1L)

Detector asym.

M. (GeVic?)

fHIEF multi Higgs doublet model

(2349 %R
X,Z: complex coupling for Higgs
M,,:lightest charged Higgs mass

I‘Ul'.-.'ll'.-.'lg
th o= N
2 a2 a9 9

200
150
100

ol

% 10 20 30 40 50 60 70

80 90 100
10 My (GeV/c) \Im(xz")
(x10™)0.625-0.890 0.890-1.110 1.110-1.420 1.420-1.775
| AS, | 79+39+£28 1.8+21+14 —46=+£72+17 —-23=x191+55
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Jt = (K~ (p)m (p2)7 (p3) | 57*(1 —7°)u | 0)
= [F1(s1,52,Q%)(p1 — p3)v + Fa(s1,52,Q%)(pa — p3)v|T™

+ ?‘:FS(SI: 52, QE)E’W‘MPlyPEpPaa 31: 52, QE)Q’”’
——

(C%E;iﬁsbrlﬁ Fio Fy 1 JP=17 Vector
e T . ) ) F, : JP=17 axial Vector
rc) _ Gysin0, (ms - Q) F4 . IP=0% Psuedo Scalar

dQ2ds dsydydcos fdcosf — 512(2n)6  m3Q?

2 | — 2 2 2
x{[gKﬁKnggKl(Bcos ﬂ—l)/?)] (|B1[* + |Bo/*) Q2=M(K-n—1+)?
+ |:2K1 ‘|‘K2 = §F1(30032ﬂ = 1)/2)] ‘Bgl2 +K2|B4|2 Sl — M(T[_T[+)2

3
s,=M(K™mt*)?

I _
- 5K sin” B cos 29(|By|* - [Ba|*) + K| sin® Bsin 2yRe(B, B3)

+ 2K 3 sin fsinyRe(B1 B) | 2Ky sin B cosyRe(B1 B})
+ 2K 3 sin  cos YRe(ByB3) 1 2K 5 sin fsinyRe(By B;) CPEIEAIE
+2K3 cos flm(B, B;) + K sin2f cos ylm(B, B;)

R sin2Bsinylmn(ByB]) | 2K cos flm( By )
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2ND CLASS CURRENT



2nd class current search

T DR TR
« FTYETIILZLDIZEMI LT RKER

W
e Weak current: /\/\/\<Z

PG(-1)’ T2i@EI=fH$EENnD

15t class current
PG(-1)’ =+1 1*=0 ()1 ()1 (a)

2nd class current

J _ PG _ n*- ++ ’C_)TCT]V |
PG(-1)" =-1 J™=0"(a)1"(b), T2>71tN’V  H¥2nd class
Current [Z
Suppressed by TPTOV s

Isospin symmetry BIEhd
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Fit result

Nt =749.2467.3
Mn‘cit =548.9%0.5 (MeV)
w2IN, =62.6/48

600

400

: BG curve fixed
(2" polynomial)
200 with sideband data

0 - A BG Hist: accumulated S'gnal shape

(triple gaussian)

0.52 0.54 0.56 0.58 0.6  decided by MC dist.

M, (GeV/c?)

BEOHERELHA (i) N =749.2+67.3 z\lznsisv%/?c?gis_tifngtlcs)
mode  BF(PLB672,209(2009) N, =313.2%£7.2 | “M° ¥
Ty (1.3510.034_ro.07)x1o3{NKnv =42.4+2.3 » ;ZZ(ZHTT;)-I_-O Ix10°
t>Knv  (L58£0.05£0.09x10¢ | Ny, =127.0%£36 f (2.40)

12>K'nv  (1.34%£0.12%+0.09)x10* N =75.7=+x11.7
200977717 %s-HEP2009 CLEO:B<1.4x104@95%CL

# of events/ 2 MeV/c?

i
n




%%ﬁﬁij@Mm( M4n)/\¥ﬁ(542<|\/| <556MeV)

[ S __________________________________ “+, S S .
00T | +;++ —I— data

400 _ __________________________ — + ________________ _._ ______________________ _____________________ _____ non-eta BG ’C_)TETCTWIOV,

i + | = | |
200 | = determined TV

= | | ~ by eta-side band

150

100

M, (GeV/c?)
CDEFE IS

Br—=>1N'v <6.1x10°@90%CL  BaBar: B<7.2x10°



M(n*xx")
=1 expand
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£2512DM2nd class current(t=>noV)

40

20
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1 1.2 14

M(r*n"n% [Gevic?]

CLEOD#I10fENEET
SCC fraction ZHIE

@ 595/fb data

®2.0x108°

® 2 entry/events are plotted

@ Background

3w 2mov 3.6%
(largest one )
Ko mwlv 0.37%
qg-conti. 3.5%

p2>71o LAFHZ
S b, 2 noDFEZTEARF

®Acceptance is corrected

20000"
15000+
10000-

5000}

7 /ndf= 67.6/38
“ F
45000
.E"ommz— po S.008+04 £ 132
'Emmg Pl 201434 £0009%0

e ———

[fit function]

F(cos8) =N]e - P (cost) + (1 - )F° (cost)

"< cosB) =1 case

Y = WTM{(I—EXI—COSIB]+§E}

Ymax : Normalization
e :SCC contribution

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

o o e

ULof SCCat 90% C.L.is

&

e < 0.0050
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MEASUREMENT OF BRANCHING
FRACTIONS FOR TAU HADRONIC DECAYS
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peak
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Mode Branching fraction B (x10~%)
This work Previous exp. Ref.

T~ — K nu; 1.58+£0.05+0.09 26105105 CLEO [7]
294+1.34+0.7 ALEPH [9]

- = ma-av, 13.54+0.31+0.7 174242 CLEO [6]
18+4+2 ALEPH [9]

T~ — K_J'TGF}IJT 0.46+0.11 £ 0.04 1.77+0.56 +0.71 CLEO [8]

T~ — T ‘K?r,l Vo 0.44+0.07 £0.02 1.10£0.35 £ 0.11 CLEO [8]

T~ — K¥ nv, 1.34 +£0.12 1+ 0.09 2904+ 0.80x0.42 CLEO [8]

T~ — K~ K2nv,

1~ — 7 Kdn"qu,

T~ — K nnu
T— — T nnv;

< 4.5 % 1075
<25 1073
< 3.0 % 105
< 7.4 %105

Br(t=>K*°Kv)=(1.78+0.01+0.10) X 10
Br(t=>K*°Kn®v)=(2.39£0.46 +0.26) X 10°°
Br(t=>hnv)=(25.67£0.0120.39)%
(Br(t—->7mv)=(25.24£0.01=0.39)%)
Br (t>Ks%Ks’ntv) =(2.34%0.0410.18)x10*
Br (t>Ks%Ks’ntn®v) =(1.9+0.410.2)x10-3

previous result(ARGUS)

Br(t—>K*Kv)
=(2.0+0.5+0.4) x 103

previous result(CLEO)

Br(t—=>hn'v)
=(25.87+0.12+0.42) %

(PDG (2.4+0.5)x104)
(PDG <2.0x10%)

490fb?

550fb!

72.2fb

680fb!



sl =53 (1> nlv)

e | " Belle
» 1 Parameter Fit result Fit result
% 106k e Data . (fixed |F(0)]%) (all free)
= — G&SFit 1 M, Mev/c? 7746 =02 +0.5 7749 = 0.3+ 0.5
. 5 (Pom*Passo * Parw) | ') MeV [48.1 =04 =17 1486 0.5= 1.7
£10°F 1 M, Mev/c 1446 =7+ 28 1428+ 15+ 26
2 : ] I',. MeV 434 * 16 = 60 413 = 12 £57
”f 104l3 1 18l 0.15 = 0.057%83 0.13 = 0.0173:4¢
2 ; 1 ¢p. degree 202 + 473 197 + 9730
E [ ] M, MeV/c? 1728 = 17 = 89 1694 = 41 = 89
Z 103t ] T, Mev 164 = 2175 135 + 36730
; \ { Iyl 0.037 * 0.006 5563 0.028 + 00201585
| ¢, degree 24 = 9+ ]IS —3 + 131136
10°F 9 [FO)? [1.0] 1.02 = 0.01 = 0.04
Y’ /NDF 80/52 65/51
o | 1 £"(1700) signif., o 6.5 7.0
0 0.5 1 15 , 2 2.5 3
0 eV 32
(Mmr. ) (GeV/e?)

=RMIZg 2Dt NDEFEE
ap™(2m,, 1.8 GeV/c*] = (523.5 = 1.5(exp.) = 2.6(Br.)

+ 2.5(isospin)) X 10710,
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700 f_ T Mass 00
w E 0
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100 A
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0 o8 0B 1
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" E %0 L
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oo | "o b
50 :
3 w r
400 C
g - |
w0 E 1 '
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nn’n mass

i2 14 18 1

M_,, (GeV,

0 (t=> oV

BREODflXee>nmBIEE
CVCEF AL Tt=nndvIZBEE LGB LT
0. CVEMKSHEREL TV A EM
HEZRTESD,

4) $itau*-toletalpi*-\pi*O\nu_\tau$ and $isigma(e*+e*-ito \etalpi*+\pi*-)$ at low energies.
Pablo Roig, (Orsay, LPT) . LPT-ORSAY-10-70, Oct 2010. 4pp.
To appear inthe proceedings of 15th International QCD Conference: QCD 10 (25th anniversary),
Published in Nucl.Phys.Proc.Suppl.207-208:145-147,2010.
e-Print: arXiv:1010.0224 [hep-ph|

) Quest for precision in hadronic cross sections atlow energy: Monte Carlo tools vs. experimental data.
By Warking Group on Radiative Carrections and Monte Carlo Generators for Low Energies (5. Actis ef al). BIHEP-]
HEPTOOLS-09-018, IEKP-KA-2009-33, LNF-09-14-P, LPSC-09-157 LPT-ORSAY-09-95, LTH-851, MZ-TH-09-38,
Published in Eur.Phys.J.C66:585-686,2010.

e-Print: arXiv:0912.0749 [hep-ph]
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| 1200 i - L '\
VIKKn 1 Mk RS A
Vector: t=2pv / p2K*K / K*=>nK

I}“ s00 _
/ p2on+dr / o(or ¢)>KK

Axial :t=a,v/ a2K*K / K*==nK e
fazpn I KRK kokony

#ZELT.3DDEEHITHL [ZfithE R %

FItET, ‘

COFERMND, I/T,=1.13+-0.07 1.25 1.7
(Ger’c‘)

KK]‘I

# of events / 20 MeV/c>
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HREEHFTSY T —42(500~1000fb 1) ZFIFALT6
1E—Kk (LFV:42,CPV:2,SCC:3,Br:14) Z & T
LFV

— HT-I26E—FDEFR+CLEON 1 00= N BREFERL
— $ETOHUOTZITTIEGLBGHIEBED=FELD

CPV
— CLEOD 101Z D B ZE Ak
SCC

Mitt
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— 1NV CRIEZER B - T DM TCLEOD 1015 D ]
SM hadronic decay
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where 1) denotes the angle between the direction of the
CM frame and the direction of the 7 as seen from the
hadronic rest frame and can be calculated as

T(?ﬂ-g +Q?) —20Q7?

—Q2)\/72 —4Q2%/s (5)

(see @]) The angle 5 is defined by cos 5 = 71y, - ¢1 where
q1 = q1/|q1| is the direction of the Ifg and 7i; i1s the di-
rection of the eTe™ center of mass (CM) system, both
observed in the hadronic rest frame. The azimuthal an-
gle av is not observable in this experiment and has to be
averaged out. The variable # is the angle between the
direction opposite to the direction of the CM system and
the direction of the hadronic system in the 7 rest frame.
In this experiment, the direction of the 7 is not known
but # cah be calculated from the hadronic energy FE}
measured in the CM system:

2rm?2 —m?2 — Q? Ey
, T .
(m2 — QQ)\/I —4m2 /s Vs

cosf =

where s — 4F?2

beam

denotes the squared CM energy.
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generator level TMDEE

TouTvv/tt oty T =>uy(L/R)/tT=>nty

cosO t-rest
l'l"-

-1 -0.5 0 0.5 1

T-rest
0039ﬂ+

T-rest
cosejt+

A #0,A; =0 A =0,A, %0

Left handed ER2A T &> pviat=>nvid &</ \LAFAIREICR 2 5
S>EBITAESIN=T—FTIEEIMN?
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