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We welcome your contribution

Visit our home page !
http://www.hepl.phys.nagoya-u.ac.jp/public/new hadron/index.html
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Similar plot by the UT-fit group

Success of the B-factories
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T. Maskawa
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Still room for modifications by NP.
Rare B decays are powerful tools !
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Luminosity at the B-factories

1000 | ~950 fb1
~800M BB (4S: 710fb?
/_/-’ 5S: 86.fb
800 KEKB ! 3S:3.3fb
for Belle 4 2S: 6.7 bl
’_/"'/ 1S: 7.6 fol
600 ~ Off peak: 90 fbL

/_/ /_/ ~553 fb™!
4S: 433fb !
0 / < 3S: 30fb
/77 ~470M BB 2S: 14fb?
200 /- afin | ~Off peak: 54fbt

i “' PEP-II
¢sD |for BaBar

Stopped in
April 2008
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— Forward-backward asymmetry
— Isospin asymmetry etc.
F=] 657 M BB,
Z3 submitted to PRL, arXiv: 0904.0770 W23
f14F
<42F
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b>w \/<g
NN\
] H 7

e Within SM, proceed via W annihilation.
2 9 2\ 2
B(B_ —> 6_17) = GFmBmE ( — W) félvub|2TB

2
8T m%

Helicity suppression  Br(B—ev)<Br(B— uv)<Br(B—rv)
~1011 ~107

Determination of fg|V|

f.=190+13MeV  HPQCD, )
0902.1815v2  » HE Br,, (rv) = (1.20£0.25)x10"

V.| =(4.32£0.16 £0.29)x 10 °HFAG
ICHEPO8

Sensitive also to NP (charged Higgs ) 3

\




Hadronic tags Tagging side
B,y DOn/p ete. Reconstruct the recoil B to tag

An - B production

K—~-_ - B flavor/charge
/<_' - B momentum
s

. . e+
Semileptonic tags 8 / B +
BTGQHD(*)IV etc. «—9%9 _ Y(45) 22 >

D™ ‘k / ‘ V*
V gt 5 e
V[‘/e Signal side: B;,,— | v

Si l
- Detect cl'\ctr'gedg track(s)
Inclusive tags - Missing energy (mass) due to v's

4-vector sum of PID tracks | -~ No exiraactivities in EM
(except for signal tracks) calorimeter (E gc (extra) )




B->1tv Candidate Event

Exp 33 Run &78 Farm O Event 1707483

L.

2009/03/19 Toru lijima @ Hints09



Signal shape : Gauss + exponential

B el I e ReS u ItS Background shape : second-org
— E sof_ ISligll'lall+| B
B Hadronic Tag (449M BB) S | background
PRL 97, 251802 (2006) E i

30[

Br(tv)=[1.795» (stat);s s (syst)]x 10

- 2 4.1+7.6 +55 L
N 6 (STAT)s (SYSTi)n all EECL region. L
3.56 (incl. syst.) B>wv [

B Semileptonic Tag (657M BB) 9™
BELLE-CONF-0840, arXiv:0809.3834

W
&)
o

Br(tv)=[1.6575, (stat)ys, (syst)]x10™

Events / 0.05 GeV
N (V]
)] (=]
(@] (=]

200 F

N, =154 (stat) 2 (syst)
3.80 (incl. SYST.) 100

50

2009/03/19 Toru lijima @ Hints09




Constraint on Charged Higgs

Naive world average
Br(tv)=[1.73£0.35]x10* =

Bry, (tv)=[1.20£0.25]x10"

Based on fB from HPQCD and |V,| from

Effect of Charged Higgs HFAG (BLNP, ICHEP0S)
W. Hou, Phys. Rev. D48, 2342 (1993) : :
Constraint on charged Higgs
Br = Br,, xr,,
2 2 2 1000_ I 1 | 1 1 1 | 1 1 I | T T T | T T T
_[,.Mmptanf” 1 - Type-Il 2HDM
r, . [
m, 1+ & tan p 800 =
_ Yy SUSY Loop correction _
enf="" ;=0 for Type-Il 2HDM 2 -
- . . _ . f _ 8 600 ]
: o : 95%CL ex¢lude
omew= 0 | = 400 |
1.5 0.01 -—1__‘__"_51 Ny +"||_': i
£ _"""'4\.;'\ .................... r ___________ - _-
0.5 : ]
.36 .......... 01 ........ Oﬁz ...... 03 _________ : 4 00 = L L L L L L L - '10[12

tan 3/ mp: tan B



However....

B Can we re attice for 3 ?
B Can we re Vi | ?

HFAG Ave. (BLNP)
432 £0.16+40.32-027
HFAG Ave. (DGE) Ball-Zwicky q* < 16
426 £0.14 +0.19-0.13 3344+ 0.12+0.55-0.37
HFAG Ave. (GGOU)
3.96 £0.15+0.20- 0.23 5
HFAG Ave. (ADFR) HPQCDq > 16

3.76 £0.13 £0.22 3.40+ 0.20+0.59-0.39
HFAG Ave. (BLL)
487 £0.24 £0.38 .
BABAR (LLR) ENALq"> 16

492 4£0.32 £0.36 3.62+ 0.22+0.63-041
BABAR endpoint (LLR)
428 £0.29 £0.48
BABAR endpoint (LNP)
440 £0.30 £0.47

HFAG

| . IFHEPOS A |

4 5,
IVl [ 107]

2009/03/19 Toru lijima @ Hints09



If we use CKM fit...

sol.w.n’msa)‘-qo -
(excl al CL > 0.95)

2009/03/19

1.5

2.0

Toru lijima @ Hints09

Br(tv),, =(0.937:09%)x10™*
Br(tv)., =(0.786:%79)x10"

tv is hot included in the fit

Z 1 CKM fit w/o BR(B — 1 )
Smee e+ Measurements (WA)

HFAG summer08
(1.51+0.33)x104

- - —+

CKM2008
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0.8 1.0 1.2 1.4
BR(B — ) x 10

N\ (173£0.35)X1074

2.4

14



ol m, tan
. B_)D T V /
b 2 c

B->D t v is also sensitive to H*, and |—|+/\/\}+\ m.tan j
complementary to B>1tv. ‘i_ -
*Relatively large Br ~0.8%

«Different theory systematics: 1 | PR

08}

— free from V, and fg uncertainties.
— depends on the B->D form factors, os}

tan B =20

Br(B — Drv) / -
Br(B — D/v) e

R(D) =

50 100 150 200 250 300

My (GeV/c?)

B Three-body decay permits the study of decay distributions which

discriminate between W* and H* exchange. U. Nierste, S. Trine, S.Westhoft
PRD78, 015006 (2008).

B Universality between H-b-c, (Dtv), H-b-u (tv), H-b-t (LHC) can be

tested. arXiv:0906.1652 (hep-ph/) 15
A. Cornell, A. Deandrea, N. Gaur, H. Itoh, M. Klasen, Y. Okada



First observation of B>D* t v
w/ inclusive tag
PRL99, 191807 (2007),

*65/M BB

_ B" > D%'v
» Hadronic tags. o Tl
e Extract signals in (MM2, Eg,) 2@t = o S
distribution. e
e Simultaneous extraction of o]
Dtv/D*tv. oL S, N itinsine
MBss(GeV2/c?) Eoan(GeV)
R(%) Ns Signif. B" > Doy N
v 7023051 ey sees o ] SE i 2
5 mes | £ 4f + MW sG

+ +21.6 +6.3 +7.7
D*tv 47.6 193 54 1123 2.6(2.8) _
*0 +10.6 +6.2 +22.2 i
D zv 46.8 102 -7.2 99.8 -22.3 3.9(5.2) .
D*1v 481 :l-1124.§ :15;_3 250 ::’57132 4-7(5-9) 0-2 0 2 4 6 8 Oo 025 05 075 1

ECL
Maiss(GeV2/c?) Ecu(GeV)

Dtv signal D*tv cross talk g




B—Dtv: BaBar+Belle

My Naive Average
Belle R(D)=[60+14(stat)+8(syst)]%
BaBarR(D)=[41.6 +11.7(stat) +5.2(syst)]%
Belle+BaBar R(D)=[49+10]%

Constraint on Charged Higgs

R(D) = Br(B — Dzv)
Br(B— D/v)
Type-1l 2HDM

form factors?®”|

~
o~
Q

2 2 £
Br(B —» Drv) =G}z, |vcb| f(F,,Fs, 0:)

mé 2 %600
gs=—>tan" S (Type-lIl 2HDM) £
H Ie 400
an

200

H. Itoh, S. Komine and Y. Okada,

PTP 114, 179 (2005), hep-ph/0503124.
D | v form factor reported by BaBar;
arXiv: 0807.4978, 0809.0828




Sensitivity to charged Higgs

50 dlscovery sensitivity

covery sen sitivit

[ CDF Run ]
| Excluded

Charged Higgs boson

tan 3

Atlas |
Belle I, 5 ab1
Belle Il, 50 ab 2

ot
I 10 1

[ excluded currently (Br(B—tv)) @ 95.5%
IR

[ 5c discovery, Belle I, 5 abt
5c discovery, Belle Il, 50 ab? .
90 110 130 130 170 2l£ll] 25II] 4[Ill]

600
m ¢ [GeVY] mH+ [GeV]

Belle Il Br(B—1tv)) sensitive to H* at large m,,, and tan 3

ATLAS
Preliminary

at low tan 3 B —» X, y constraints the parameters

Belle Il reach @ L can be parametrized:

tan p>5 V(0.5 ab¥/L) [1-10*GeV2 - (m - 90 GeV)? + 12.2] B.Golob



HBZEJLS/T4— =8x%10%cm=2s?

e« RFD1E5R FUBWE—LER

c mEANDHE KYNSVDE—LPAX
Super-KEKB
L=8x1034cm2s-!

y* =0.22mm

Ldf=10ab"

Ldt=50ab"

L 4

:’ Three year shutdown to:
L 4

Present KEKB . » install new beam pipe

o » increase RF
— 34~m-2c-1 .
L=2x10°*cm=—=s o » modify IR

| ers 1er=1.62/0.95A "

B,* = 5.9mm ;
™ [Lat=1ab

2010 2015 2020
Physics with O(1019) B, 1, charm 19

+ Belle upgrade




Deviation from SM
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Present
exp. limi

(a1)]
<E"5
0

CP asymmetry
in B—KKK, ¢K and n’K

**s, (3o discovery lim.)

4

0.2

(=]
’\Illlllllllll
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7

Forward-Backward

&

AS($KO) 0.22 0.073 0.029
AS(n'KO) 0.11 0.038 0.020
AS(KsKsKs) 0.33 0.105 0.037
AS(Kgn) 0.32 0.10 0.03
Br(Xyy) 13%

Acp(Xsy) 0.058 0.01 0.005

Co [Aca(K*IN)] 11% 4%
CiolAm(KH)] - 13% 4%

Br(B* — K*vv)  <9Br(SM) 33ab? for po discovery
Br(B* —1v) 3.50 10% 3%

Br(B* —uv) <2.4Br(SM)  4.3ab! for|5c discovery
Br(B* — Dtv) - 7.9% 2.5%

Br(t —uy) <45 <30 <8

Br(t —un) <65 <20 <4 X1
Br(t — 3p) <209 <10 <1

Asin2¢, 0.026 0.016 0.012

AD, (pr) 68° —95°  3° 1°

A®,( Dalitz) 20° 7° 2.5°

AV, (incl.) 7.3% 6.6% 6.1%
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Colliding bunches

SuperBeIIe ><

New IR

New Superconducting /
permanent final focusing
guads near the IP

newbeanppe - N@NO-Beam 4
\¢ SuperkKEKB
S ,

Replace long TRISTAR
dipoles with shorter

H=éﬁé$%a4w+uﬂ S
ik s

Redesign the HER arcs to
squeeze the emitance.

Add / modify rf systems
for higher currents.

Low emittance positrons to
inject
Positron source

"\ Damping ring
‘—
-___}*““-J

Low emittance gun

<

>

Low emittance electrons to

[NEG Pump] New positron target / capture

section

[SR Channel]
[Beam Channel]

SR

TiN coated beam pipe with
antechambers



. Belle U pgrade Better background tolerance
Better performance

ECL BAR,&8Z0V7
Wave sampling + pure
AA,.Q7, US Csl crystal(endcap PI1D
— == Threshold Aerogel + TOF
KL/u detection —_TOP + Aerogel-RICH
RPC — Scintillator BARABN=7,US
+SIPM(endcap)

it

. .f." ]

f o

| | ] ‘. :
]

Super small cell
A N4 / N Longer lever arm
New Dead time free S—_— / \ 7 ] B
readout and ) SVD
high speed L o ' .
: = A BE ALY R,
computing systems A-lyr _DSSD Vil Glyr _DSSD :FZIK ) 35_5;':‘(;_;'\
(option: striplet/ pixel ) | 1= ’

J7 US, A2k

22

N = .
Technical Design Report Rk
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2008.12:
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SuperKEKB Lol

KEK A—F<v
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Detector design study report
FMRERISHKRL—23>F v A7 (15t. meeting)
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