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The B Factories "2 FUDA BHIVELSITY
> Belle at KEKB 2.0 3
BABAR at PEP-II A‘E) IR
> Very high luminosity: 7. + L
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The Belle + BaBar Era

(fb™)
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Belle-ll Goal: 40 x present= 4 x 107° BB pairs ...but how to do it?
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Super-KEKB

Beam-Beam parameter

X 2 .
Geometrical
(]
)

reduction factors
(crossing angle,
hourglass effect)

> (0.8-1.0)

Vertical beta function at IP

Beam aspect ratio at IP

(0.01-0.02)

KEKB Achieved SuperKEKB
Energy (GeV) (LER/HER) 3.5/8.0 4.0/7.0
&y 0.129/0.090 0.090/0.088
3, (mm) 5.9/5.9 0.27/0.41
I (A) 1.64/1.19 3.60/2.62

0°*cm™2s™1) 2.11 80
beam size: 100 um(H) x 2 um(V) — 10 um(H) x 59 nm(V)

Luminosity (1
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Belle IT Belle Il detector

KL and muon detector:
Resistive Plate Counter (barrel)

Millator_ LSF + MPPC (end-caps)

S
p- |

EM Calorimeter:

oling (b
Cs|(T1), waveform sam \Q\\\\\‘\\‘&
3

Pure Csl + waveform sampling
WL —
R

—

electron (7GeV)

p
Beryllium beam pipe

2cm diameter

Vertex Detector // /

\2 layers DEPFET + 4 layers

positron (4GeV)

Central Drift -\

He(50%):C2He(50%), Small
lever arm, fast electronics
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http://beIIeZ.kek.jp (April. 11 2018)

Base on Belle Il collaboration. Many people from Belle and Babar.
810 colleagues, 108 institutions, 25 countries/regions °
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Base on Belle Il collaboration. Many people from Belle and Babar.

810 colleagues, 108 institutions, 25 countries/regions °
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“F  Goal of Belle 11/SuperKEKB
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We are here!

Calendar Year

Belle 1I/SuperKEKB is gradually being launched

Phase 1 w/o Belle Il (2016...done)

Phase 2 partial Belle Il (since 2018...ongoing!)

Phase 3 full Belle Il (plan for early 2019) 0
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Belle Il status
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BB like event

Belle I

Super
KeEKB
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Hadronic event 13
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... and revisit PDG
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Belle II

Phase 2 operation continues until July 17t
Achievement so far

Peak luminosity: ~ 3.0 x 1033 cm=2s1(3/20 of KEKB record)
Integrated luminosity: ~ 180 pb! as of June 4t

Phase 2.1.4 (200/3,200/3): 2018/06/11
Egl},} :g‘ég %2% %g;g {gxizﬂ Optics Correction Phase 211.5 (100/4,1004): 201306112
Luminosity 000 {now) 30413 (peakin 24H @12:01) [10%/em?fsec] Fhiase 2.1:0/(20044,10065). 201580/13
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Belle I

- After phase 2, vertex detectors will be installed to Belle ||
- 4 layer silicon strip (SVD) + 2 layer pixel (PXD)

- Significantly improve the vertex resolution
- Compensated for reduced boost

d,-Resolution o [um]

100F%

140-‘ . > b
. Fit function =yt ———
r e 7 " pAsin(e]
120—: Belle SVD2 cosmic (Data) BN715
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Belle Il single track events (MC)
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60_—.'. b= 1791200 um GeVic
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Belle Il physics prospects
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Belle II

BI'(B N D(*)TV) Charged Higgs - E
R(D(*)) - _ >~ = T 7 ¢ 1
* 1
Br(B —» Duv) B B | < ¢ (s)
> D%, pt) Leptoquark T (V)
o | L - N L L L L L L | k
£ 05F BaBar, PRL109,101802(2012) 2 - 1.0 contours _: . -
S [ T menommuen,  MOClOenenNow The R(DY) is a sensitive parameter
045 Belle, PRD94,072007(2016) e=== SM Predictions - .
: ) et cans ] to a new physics beyond the SM.
04:_ [ Average R(D*)=0.252(3) S. Fajfer et al. (2012) __]
E — ¥or Belle Il Projecti
i O = sl comonaion
0.3:_ l Be”e m 0‘45:_ —I\;\ll-loleCombination
025 :_ O ) ) ab_1 0 4: - SM prediction: PRD92 054410 (2015), PRD85 094025 (2012)
: - “t BelleII 5 ab™!
e T T T T i BaBar
02 03 0.4 05 0.6 T
Exp SM 03:— LE
R(D*) | 0.304+0.013+0.007  0.252+0.003 ozsf-  GM -+ Very clean theoretical
: 1 o contours pf@dlCthH
R(D) | 0.407+0.039+0.024  0.300+0.008 0.2bp b g e e
HFAG (FPCP2017) ) ' ' R(D)
The experimental observation is away Belle 1l should be able to confirm

from the SM prediction at a 4.1c level. the excess with ~5ab™" data.



ik

BUDAN UNIVEBIRSITY

_ BR(B — K(*),u,u) y o, Sf
HK(*) — BR(B—> K(*)ee) P5 (B =2 K au H )

eTheoretical uncertainties cancel in the

: One of the optimised angular observables S
ratio K*
eThe SM prediction is 1 with high precision B
e Rxand Rk* give complementarv info
-9 LHCb -m BaBar -4 Belle + -
M 2_ 1 [ [ o 3 e e o o] T T T T T T T T T T T T T T _:
ol LHCb { ! o A
i i e LHCbdata o ATLAS data ]
1'5:_ ® o s Belledata o CMS data il
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T | SM SM from ASZB T
05 y B | 1
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) S S S S S IR RN S Sl e = 72 . -
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B0 =TT B ]
g | ) | o
= ; 2.40 discrepancy R
=zl ’ 0 10 15
: | ; q* [GeV?/c4
31 )| =R, o, AT s ]
B ; & ‘
051 ® LHCH - Ongoing discussion about the interpretation and
[ LHCb S theory predictions
171 SRS SO T SR
0 5 10 15 20

q [Gc\"‘) /¢
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BR(B — K™ up)
RK(*) =
BR(B — K(*)ee)

eTheoretical uncertainties cancel in the

Pi (B- K'u" u™)

&

One of the optimised angular observables

ratio S K*
eThe SM prediction is 1 with high precision
e Rkand Rk give complementary info
& LHCb @ BaBar & Belle ' -
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W. Altmannshofer, arXiv:1711.07494

m X = 208 MeV and k=10
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Lepton Flavor Violation
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- Extremely suppressed in the SM

30 5 .
B(T e 1"\ = 32 |Z L'mb[,n ‘Sl |2 < 10 53 ]O 19
,Y m : my ”
W
T sy - Many BSM model enhances the LFV decays
V. Ve W(e) . Belle 1l can access variety of r LFV decays
to test many NP models
% VR IV° Il lhh Ah
Model Br(z_> Source 810 e E
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SUSY Higgs 100 [PLB 566(2003217 > 400, - et e L R
SM 1040 |EPI C8 (1999) 513 O A N
S 10 ;w;o:;;;;;:@_o;&o;o&; (45533 b me m e S GRAS ;x;!;«‘«l!

GJJ.

0)1@1

G):L

U]

205 05" T3 00'a R0 K l:l:!!xf”"’wlwz.w:.’: B

‘o'so's'o 10)10101"”:_0)1!:!: :;:!!

XX,

19



Q(B Roadmap {)ﬁﬂk%

Belle II
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Summary

e New collider SuperKEKB — ™ = 50ab-1 before 2026

* |mproved detector performances: good neutral particles
reconstruction, resonances, decay vertices and events with high
missing energy.

e Fundamental physics studies: CKM matrix, CPV, LFV, FCNC,
dark sector.

e |nstallation and insertion of the detector: 11 Aprile 2017
e Actual status, phase 2: first data analysed without vertex detector.

* Phase 3: data taking will start in February 2019 with the whole
detector installed.

24
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Thank you for your attention
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Replace short dipoles
with longer ones (LER)

TiN-coated beam pipe Low emittance gun
with antechambers

[NEG Pump]

[Beam Channel]

. :IE‘IE‘FH[:‘H:‘FHDH: — Low emittance
positrons to inject

Redesign the lattices of HER& ~ 22mP9ring ” ~—a
LER to squeeze the emittance

[SR Channel]

Belle II

/" Newbeam pipe
& bellows

Positron source

u capture section

Low emittance
electrons to inject

Add / modify RF systems
for higher beam current

New positron target /

Colliding bunches

=

New superconducting
/permanent final focusing
quads near the IP

To get 40x higher luminosity

26



