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Luminosity

ete” — Y(4S) — BB (6=1.1nb) 1fb-1~106 BB @ Y(4S)
. Total ~1040 fb!
fb Integrated Lum|n05|ty[fb 11, Peak2.11x10%cm™2s™

1200 — On resonance:
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These data are taken till 2010. ~ 54 fb1
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Belle Il Experiment

Belle 1l experiment with SuperKEKB started! KEKB » @E
uestforCPV
« SuperKEKB targeting 8 x 103> cm=2s™*
I

(X 40 of Belle)
v “Nano beam scheme”:
Goal of Belle 11/SuperKEKB
' 50 ab1

~J
o

X 1/20 beam size (~50nm)
X 2 beam current (2-3 A)
 Belle Il spectrometer.
v" New type of vertex and PID
detector.
* Phase 2 Operation in 2018.
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SuperKEKB

Replace short dipoles with

longer ones (LER)
HHHHH

Larger crossing angle
20 = 22 mrad - 83 mrad

Smaller asymmetry

3.5/8GeV -4 /7 GeV

New superconducting
/permanent final
focusing quads
near the IP

Belle Il
N ———

New IR

New beam pipe
& bellows

TiN-coated beam pipe
with antechambers

[NEG Pump)

[SR Channel]
[Beam Channel)

Add / modify RF
systems for higher

beam current Redesign the lattices of HER &

Low emittance LER to squeeze the emittance

itrons to inj i
positrons to inject Positron source

New positron target /
capture section

Low emittance gun

Low emittance
electrons to inject
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SuperKEKB ©

5mm A»"”"“';’maa»--22_m»r_ad crossing
angle .

B, N SuperKEKB
\ ] 1/ 100um 83 mrad crossing
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Belle Il Spectrometer ©
[ECL : Csl (T1), = KLM : "KL and muon"

RPC (barrel) + SiPM

waveform samplin :
Ping (end-cap, inner barrel)

-
L

1.5T solenoid COi|]

VXD :
PXD : DEPFET (pixel) -
SVD : Silicon microstrip/g 1 e e+\‘(4GeV)

PID: Cherenkov ring image
 TOP (barrel): Quartz
" | ARICH (endcap): Aerogel

(small cells)

[CDC . drift chamber %

« Operation at higher luminosity
(background)
* New type of Vertex and PID detector.
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Phase Il Operation ©

» The construction of SuperKEKB was completed.
 Belle Il detector without vertex detectors.
* Phase Il operation: Mar-Jul, 2018.

(Mar. 2018)
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Phase 2 Operation

One day history of SuperKEKB (Jul 5, 2018)

Phase 2.1.5 (1004,1004): 2018106112
Egﬁ :ggg %i% ggg [Eﬁizz] Luminosity Tuning Phase 2.1 6 (2004,10014): 201806113
Lumninosity 14.526 (now) 55.454 (peakin 24H @21:04) [10%cmfsec] Phase 217 (20013,100/%): 2018/06720

Integ. Lum. OiFAL 0Deyy  0(24H) [/pb] 76,2018 0:00 JSTE‘.@@
i 150 %
< =100 g L 107
: 3= @« Mostly accelerator tuning.
2 ClE e Physics run (in the
i |5, Midnight).
- = _ * Maximum luminosity
S ] &5 22— :
= N 5.5 %1033 cm=2s™! (during
g 1 gz accelerator study).
] E v 1-2 X103 cm2s1
s ‘ = during physics run
7/5/2018
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Phase 2 Operation ©

* The main purpose of Phase Il operation potential BB candidate
was the accelerator tuning and the study of
nano beam scheme.

* Physics data were also taken: total data
size 0.5 fb™!

v' Understanding of the detector. . BN TS
% . : Super
v B mesons are reconstructed. ‘ <exs |
%30? I|IIII|IIII|IIIIllll\lll'\"'U'|"'J—_ :||||||||||||||||\||||||||\|||||||||||:
> - B->D (Ko, K3, Koun”, KK, K ) = [ B*>D(K,Kan, Kot KK K ) -
© o5 Bellell 2018 B*->D(Kx, K3m)p* ] 3O~ | B=>D(Kr, K3n)p= ) E
=~ - Preliminary . . - -
$ C | BO-}D'_I:KI{. K3, K ) ] S BD-“)DK:[.KJ'L K3, K™ Be’I’e ‘” 2018 -
£ 20— f L dt = 250 pb’ B%>D (K, K3m)p" = C | B%>D (Kn, K3n)p~ Preliminary ]
w C B ->D* (Kam)m™ . 7 00— Bz'bD:(K-'ETE)»T: . —
150 BlsJhp(e'e, whw) K E - | B>JlEete, prn) K f|_ dt = 250 pb’1 ]
- - 5E- =
10 = oF- =
5 — 5 .
.%_ 0.2 g 5.21 522 523 524 525 526 527 528 29
AE (GeV) M, (GeVic
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Toward Phase 3 ©

» The construction of SVD (inner vertex
detector) is finished. Under commissioning
outside Belle II.

» Will be installed to Belle Il together with
PXD (innermost pixel detector) towards
the end of this year.

« Other maintenance, repair work is going on.
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3 1 Phase IIl operation (physics run) starts
& 2‘63‘7' 2018 'éo'1§'/'éozé' 021 2022 2023 2024 202 In early 2019.
Calendar year
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Let’s go back to BaBar and Belle

ST npr——r——

C{BABAR IS

 Data were taken till 2008/2010.
« But the analysis is still active,
and we have new results.
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B Tagging Technique ©O

» Reconstruction of B decay modes with one or more neutrinos in the final states.
* B mesons are produced in pair — Reconstruct or tag the other B.
v Full reconstruction: reconstruct the other B with hadronic modes.
v' Semi-leptonic tag: tag the other B with semi-leptonic decays.
v Inclusive: reconstruct signal B and check if the rests are consistent with B.
v' Untagged: do not tag the other B (applicable in case of one neutrino)
* In general, a method with high purity has low efficiency. Typical full reconstruction
efficiency is O(0.1%).
« Effort to improve the performance, which directly affects the analysis sensitivity.

= FEI (Full Event Interpretation) s i va
[arXiV'1807 08680] e alk by R. Van Tonder (WG1)

!
VS o M e T, et

‘New Result‘

B — tvy by Belle K :
(first result w/ FEI) g Y\\“ Y(4S) /
| D" ) ¢
Talk by M. Gelb (WG2) .l\ . .
. |Tag et 3 Signal
S. Nishida CKM 2018 @ Heidelberg
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B > DMty

* NP contribution is tree diagram?
v Sensitive to charged Higgs.
« Measure the branching ratio

R(D®) = BF(B - D )T_YT)
BF (B —» D®M[~¥))
("=e",u)
v Cancel form factors.
v Cancel experimental systematics

B - D**t v,

» Several measurements from Belle and BaBar
v With different B tagging method — Independent sample

S. Nishida
Sep. 17, 2018

CKM 2018 @ Heidelberg

CKM Physics in e*e™ Colliders 16



B — D®ty

— I 1 I 1 | 1 1 1 ] I I I ] I I I
= 05Kk S BaBar, PRILmtJ.Imgnz(znm | , | | .
e, ~  ——— Belle, PRD92,072014(2015) Ax~ = 1.0 contours .
Y, — LHCb, PRL115,111803(2015) L -
0.45 - Belle, PRD94.072007(2016) == Average of SM predictions = . 3.8 5 deviation
" ——— Belle, PRL118,211801(2017) R(D) = 0.299 +0.003 . '
- ——— LHCb, PRL120,171802(2018) R(D*) = 0.258 +0.005 . from the SM
0.4 O Average 4 +23c6inRD)
- 1 -3.00cinR(D¥
035 [ dg ]
03 :_ 20 _: ﬂ
N P ]
0.25 - m « More precise
02 N summer2018 |4 ¢ Other observables
. B I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 1 F{I‘-?Z ?;4{6 I ] (pOIarization)
0.2 0.3 0.4 0.5 0.6
R(D)
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B > DMty

For more precise measurement of B — D®*ty

* More statistics — Belle Il
 Better understanding of the systematics
v" Dominant systematic error : the uncertainty of B — D**{v (D**tv).

Measurement of B —» D®rfv at Belle

B"->D rntlFv ——Data

oo wry 3 [PRD98, 012005 (2018)]

120 1 - E
1005 B">D"ntl'v E? iTO
3"(‘} L BB >D v - f_ _f 2"(‘;
> t I Other B - X v 1E | <D 560 > .
8 oo — 1F Ay -« ¢ « Hadronic tag.
2 aof ] Continuum S | —— 3% S« Simultaneous fit on
€ wf Fo =l ¥ ¢ B-oDrnvand B —
B 4 —20 O
. 20 H++ +++++ s $ 1E || +H++ . D*rlv.
; bty | byt
| | HAINAE [ M. PSS S
2_ """""""""""""""""""""""""""""""""""""""""""""""""""" . _: :_-- """""" . """" .'.. """ . """ :_-2
IR e e O Th S e Jewee a".".'"""‘"".“.'""-“."—O E
*2_"""'""‘"'"""""""""'l"""""""'""'"l"""""""""""l """""""""" __ __'I"'I'"'I""""'"'"'"""'""I"""""""I """""" ] *2
0 0.5 1 1.5 2 02 0 0.2 0.4 0.6
M2 [(GeV/cP] M2 [(GeV/c?f]
S. Nishida CKM Physics in e*e- Colliders CKM 2018 @ Heidelberg

Sep. 17, 2018 18



B —» D®rlv ©

| Results | HFLAV201S

B* > Dn*f'v  (4.55+0.27+0.39)x 103 (4.1+0.5)x 1073
BO > DOnf*v  (4.05+0.36+0.41)x 1073 (4.2+0.6) x 1073
B* - D*n*f*v  (6.03+0.43 +£0.38)x 103 (6.0+0.6) X 1073
BO > DOnf*v  (6.46%+0.53 +£0.52) x 103 (4.7+0.8) x 10-3

« Consistent with HFLAV.
* Precision is similar or slightly better compared to HFLAV2016.
» Main source of systematic errors are tag efficiency for charged modes, and
PID, tracking efficiency for neutral modes.
v' Can be improved with luminosity (but not an easy work).

S. Nishida
Sep. 17, 2018
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t Polarization in B — D*tv ©

 Effect of the NP can appear in the polarization.
 Belle measured 1t polarization in B — D*tv

v' Hadronic tag (full reconstruction) @ .
v Hadronic t decays.

N J
v 2bins of cos(6,,)  [PRL119, 211801 (2017); L
PRD 97, 012004 (2017)] P.(D") is modified

M signal B>D*lv; [l Fake D" and qg
i B->D**17, and ®\ +0.21
1 cross feed Il °Hadronie & 8:;0[’% PT(D ) = —0.38 + 0.51 (Stat.)_0.16(3y3t.)
o SM : P (D*) = -0.497+0.013 7>
S 80 & 400 1.5E 4 QD
S 'E
8 60 o.5f 3
=) -
~ 0F N
*2 407 & —0.5E 2 IE
L% ’ o - )
0 1 Consistent
with the SM
2F
00 02 04 06 08 1 12 14 07 0 at 0.6o
EccL (GeV)
S. Nishida CKM Physics in e*e- Colliders CKM 2018 @ Heidelberg

Sep. 17, 2018 20



D* Polarization in B — D*tv ©

[BELLE-CONF-1805 in preparation]

New Result‘

D* polarization in B — D*tv

w ’ ehel‘-‘ .
1 ar _ 3[opD* 2 D*\ i

* Inclusive reconstruction o ~h
« All T decays can be used. Sreot e aso02
. Efflf:lency highly depends on cos6,,(D*). o g ez
* 3 bins of cos6,(D*). b

T F.0*=0.60 £0.08 = 0.03  *

218 . ) 60~

Consistent with SM ok

E (~O45) W|th|n 26 202—

° I TN L L P P K

cos®, (D*)

~__ M(tag) for one mode with
—-0.67 < cos6,(D*) <0.33.

Talk by K. Adamczyk (WG2)

82521 522 523 5.24 525 526 527 528 5.8 B3
mtag [GeV/c{2}]
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EW Penguin B Decays

* b—st*t~: Electroweak penguin (or i g pr
box) diagram. < ' ‘
v Sensitive to C,, Cy, Cy, . iz ? . /v /

* “Anomalies” seen: y i .
v Lepton Flavour Universality. ( \ F W
v' Angular variable w- s b ; g
o _ B(BY = K*pup) LHCb, JHEP08(2017)055
T B(BT = Ktee) Y JE— . .
LHCD result S 1 :
Rk = 0.745 13932 +£0.036 (2.6 from SM) y_ \ ______________________________ B . ;
[PRL 113 (2014) 151601] l:
h—— | ]
Rk« : 2.1-2.4c deviation from SM. T ® Lich ]
[ LHCh A Bele
U'Uollllgl - Illol - I1I5' %
¢ [GeV?/c']
S. Nishida CKM Physics in e*e- Colliders CKM 2018 @ Heidelberg
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EW Penguin B Decays

S TR N - Belle measured P.' separately for muon
E e LHCbdata © ATLAS data i d | tron m d
E = Belle data CMS data ] ana electro odes.
O-ijL | SM from DHMV e —— T ——
N " [ DHMV §
: —— U] SM from ASZB ] N 3 Al Modes _:
0 I TrLT 4 Electron Modes |
p I : : }; HH Muon Modes
- . 0.5 i .
05 _ - L T ]
0'5: e g S 6% o vt k- RN ooI = . —
—l_—l . 1] b T e - -05 [ | =
0 5 10 15 i | I ]
t ¢* [GeV?/c] -10 | ' ]
_115: T S S S S S B S SO S SO N . P ]
. . 0 5 10 15 20
* ~3c deviation ¢? [GeV? /ct]
e LHCb/ATLAS/CMS results from muon S
» 2.6 deviation in the muon mode.
modes. .
* 1.1c in the electron mode.
[PRL 118, 11801 (2017)]
S. Nishida CKM 2018 @ Heidelberg
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EW Penguin B Decays

New results in a few more related modes. Talk by T.Gershon (WG3)
B0 —» K*p*e¥ B~ — Apvv
« Deviation in R(K), R(K*) by LHCb. * b — svv : FCNC process
+ LFU violation — LFV * SM:B=(7.9%£1.9)x 107’
~ B0 - Hadronic B tag
© [ do %0, , A+ > T a5 _
S; - 9 K l'l' e ( ‘ > 5"2 - combinatorial _
& 40p ?‘ + s B t
= S of b )
S 30 L
% 20% é 1.5%— ‘\'-—'-);.,lt
Q - 1) -
T 3 B
10~ § I BABAR
C 5 05 preliminary
0 592 524 526 5 28 3 o=t e e e
M, (GeV/c?) 1.08 1.10 1.12 1.14
B(B® —» K*0pu*e¥) < 1.8 x 1077 “M(pm)
[arXiv:1807.03267, submitted to PRD] B(B- — Apvv) <3.0x107°
S. Nishida CKM 2018 @ Heidelberg
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B> Xsvy

Radiative B Decay (b—sy)
* Penguin diagram (FCNC process).
» Good agreement between theory and experiments.
v Strong constraint to New Physics
B

B(B—Xyy; E,>1.6GeV)
= (3.32 £ 0.15) x 10* [HFLAV2018]
= (3.36 + 0.23) x 10* [Misiak 2015]t

+ Misiak et al, PRL 114, 221801, (2015)

» Acp Of B—>X,y is an interesting probe for NP, but has small (~2%) theoretical
uncertainty.
» AA.p (difference of Ap between charged and neutral B) is a cleaner probe.

AAcp(B - Xs)/) = Acp(BT — Xs-l_)/) — Acp (B - XSOV)

S. Nishida
Sep. 17, 2018

CKM 2018 @ Heidelberg
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B> Xsvy

xﬁw‘\i\\;
e 1
A\

[BELLE -CONF-1801, arXiv:1807.04236]

« Sum of 38 X, modes with oo gol o oe
e R R 2 =
M(X,) < 2.8 GeV. ER ¥2 =738
£ b 2 o _— =
flavour non specific T e
modes.
* 8 My, distributions = go \
(including 3 from off- L
' ' o = (Gewo)
resonance) are . g Ty
. . %132 %:21 * (9) Neutral B(off-resonance data)E % 30; (h)B (off-resonance data)
simultaneously fitted. sol LT 122 amﬁlgLfOUS(ofﬁ
3 o BN NI ]
HE ff) fﬁ’iﬁineutral(off) ‘“‘? I AR i T
. ° IVloc(Gsez\Ef/cz) ’ (GeWc) : o o e Mm(Gsez\Elfcz)

A, =(+1.70+1.39+0.87 £1.15)% ~—— reduce uncertainty for B.F.
AAp=(+1.26+2.40+ 0.67)%

. A7 C8
Constraint NP :  AAqp =~ 4m?a, —Im
my C7

S. Nishida
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Unitarity Triangle

1.5 B I | l LI ! I Ia l I 1wl I =11 I =8=§ 9
excluded area has CL> 0.95 . % =1
L ‘ 3 i
L ¢ % il
. 3 \*% .
10 A =
i 5 Amg& Amg
sin2g. :
035 = =
00 — —
I
-05 — —
- 8 -
- sol. w/ cos 20‘ <0 -
= ICHEP 16 ; (excl. at CL > 0.95) =
.1 .5 [ | I e l = N 1 L1 11 l (- l et i |

-1.0 -05 0.0 0.5 1.0 15

20

S. Nishida
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cos(2p) in B — D®hO

o . : : esssmessspy (T AAARRREN
* sin2p is precisely measured, but trigonometric “‘220 ¥\
. . . - O e
ambiguity exists for 3. 1-°E— ‘ 68 ~y AMg& AM, ]
« Time-dependent Dalitz analysis of B — D®h?, Rl
D — Kentn™ (h = 70, , ) can resolve it "I
. S ! n’ ) ) €k /
- Joint Babar + Belle analysis. g% X -
2 :
v 471+ 772 M BB . Mal..;.\w 3
[ Bl s ] () BB Bl e }'T:EE: [arXiv:1804.06152,
Mygrmy = Myea-| < 15DMEV fi 130 ) L ;
e +[L:gm.:edw JF = arXiv:1804.06153] ¢ o Y
u?;- II::I_%)_;FM: ! '_+_H;;?T;e|; + J.[]IE;I il ° sol.w/ cos2¢ <0
£ ,. 60 "o 05 00 05 10 15 20
ke 10 P
o 30
. ._ L, P sin(2f) = 0.80 + 0.14 (stat.) = 0.06 (syst.) = 0.03 (model)
E o Lo cos(2f) = 0.91 + 0.22 (stat. ) + 0.09 (syst.) £ 0.07 (model)
% ( 7*4-- 0.5 0
%_ = C— +T_+:_+1 — i:F]_U B = [22.5 + 4.4 (stat.) + 1.2 (syst.) + 0.6 {nmdelj)
510 . A 10 First evidence of cos2f3 > 0.
%D —8 —6 —4 —Sr &psj {1 6 #8 —6—4 -2 C‘]:psi i 6 8
(two different region in Dalltz plane) Talk by B.Pal (WG4)
S. Nishida CKM 2018 @ Heidelberg

Sep. 17, 2018
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 |[Vub| and |Vcb| measurements are done using /1
semi-leptonic decays b — ufv, clv.
be =
« Two approaches: inclusive and exclusive b X W
> X = C,U
\

f ) ("
Inclusive Semi-leptonic 7 Exclusive Semi-leptonic

i ) W
B —

BF~ 25%

1%
I
Vd\ D*

. - . Y,
do not specify hadron state specify hadrons (experimentally clean)
— QCD corrections to parton level decay rate — QCD contributions parametrized in form factors
- Operator Product Expansion (OPE) in agand A/m,, - Lattice QCD (high g?) or LCSR (low g?)
S. Nishida CKM 2018 @ Heidelberg
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Discrepancy between inclusive and exclusive

exclusive measurements

t'.; sET sy L T T T T T 4~ average for inclusive
= B B—DIlv /
—_ | e B o mlv i
>: 4.5 [ Ao PRV Inclusivé_ R ]
N i E izzzz Zi%_(fL [V GGOU 1 | |Ve| = (42.2£0.8) X 1073
4 :_ IVl global fit in KS _: (lnCIUS|Ve)
C 3 | [Veo| = (39.2£0.7) x 1073
35 = (exclusive)
- | - +0.16
N8 | | [Vao| = (4.490.16 2338y x 103
a | m (inclusive)
B Summer 2016 _
o5, ‘ R TA% |Vuwp| = (3.72+£0.19) X 1073
34 36 38 40 42 44 (exclusive)
IV, I [107]
S. Nishida CKM 2018 @ Heidelberg
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Untagged B — D*tv

_ [BELLE-CONF-1803, —7I>
New result of untagged analysis of B — D*{v arXiv:1809.03290]

was presented at ICHEP.

 Simultaneous fit to cose,, cosO,,, x, W
(hadronic recoil) to extract form factors and
F(l) |Vcb|-

» Two form factor parametrization, CLN [NPB530,
153 (1998)] and BGL [PRL74, 463 (1995)] are
used.

e L A AL B
v CLN was mainly used in previous 5 Belle 711fb™ -
measurements a1 1200 Preliminary 3
. 1 005— = ?:Teall.epton, True/Fake D*
N(B — D*ev)=91381 _F 1 e
N(B — D*pv) = 89965 _ f R 0" rom Geren
60_— Off-Resonance Data |
Bonus: Lepton Flavor Universality test 40c :
_ 20 N
B(BY — D*"etv) - = e
BB D=t 1.01 £0.01 £0.03 o v 7 T
( — M V) AM =mp« —mpo ~ m,_, AM(GeV)
S. Nishida CKM 2018 @ Heidelberg
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Untagged B — D*{v

Fit for BGL parametrizations for B — D*uv Talk by K. Lieret (WG2)
e B T : :jz“’a ﬂ and C. Schwanda (WG2)
& — w i cosH,
r : T world average

07 08 06 04 02 0 02 04 06 08 1 |VCb| = (422 -+ 08) X 10_3

w coso),

a0 (inclusive)

E cosd, | T L= = |IVel=(39.20.7)x 10

Events

Events

(exclusive)

consistent with

. S - previous (exclusive)
results
CLN: [Veo| = (38.4+0.24+0.6+0.6) X 1073
BGL: |VCb| = (425i03i07i06) X 10_3 consistent with
some hint of inclusive/exclusive discrepancy? Inclusive result
S. Nishida CKM Physics in e*e- Colliders CKM 2018 @ Heidelberg
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More Results, Talks ©

- B — pv (untagged) [PRL 121, 031801 (2018)] Talk by A. Sibidanov (WG2)

Talk by M. Gelb (WG2)

* B — tvy (hadronic tag with Full ‘ New Result

Event Interpretation)

« CPV 0of B > Jhyn® , B —> KOO Talk by B.Pal (WG4)

* Inclusive B —» X tv (electron energy endpoint)
[PRD 95, 072001 (2017)]

» Charmless B decays, y(=65), -....

and

* Prospects for Belle Il

S. Nishida
Sep. 17, 2018
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Summary @

 Belle Il started. Phase 2 operation completed this year.
v' First collision.
v Accelerator study, but some physics data are taken.
v' B mesons are reconstructed.
« New results from BaBar and Belle. 3
v' D* polarization in B — D*tv.
v' cos(2B) in B — D™hO
v |Vcb| from B — D*fv
v
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 Belle Il Phase 3 (physics run) starts
next year, and we expect first physics
results soon. Stay tuned.

x1035
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I TT

(cm3s?)

Peak luminosity
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Backup
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SuperKEKB and Belle Il

e+ 4 GeV 3.6 A
\ S Belle Il
- L t——
"‘4\ ?""5
New IR

P
¥ newsempre SuperKEKB

. & bellows

‘~ /’ |

-t

Add / modify RF systems
for higher beam current

Low emittance positrons
to inject

I by Positron source
Damping ring ” .
—————————

New positron target /
capture section

Low emittance gun

Low emittance electrons
to inject

S. Nishida
Sep. 17, 2018
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SuperKEKB Parameter

SuperKEKB _
parameters units
HER
Beam energy Eb GeV
Half crossing angle ) mrad
Horizontal emittance Ex nm
Emittance ratio K %
Beta functions at IP Bx /By’ mm
Beam currents lb A
beam-beam parameter &y
Luminosity L cm2s
- Small beam size & high current to increase luminosity
- Large crossing angle
- Change beam energies to solve the problem of LER short lifetime

S. Nishida e : CKM 2018 @ Heidelberg
Sep. 17, 2018 CKM Physics in e*e™ Colliders 37



From Belle to Belle 2 ©

Belle Il N — S'D 'EW
. At least, the same Belle Il =

perform ance as L . 5uiber conducting coll

Belle in higher P T

. . (| AR R L DS TNTT [TTO LI «4( A

luminosity. . L | Barei pip- I
e Better B ' cDc Jgg

performance if ! N _

important for ) g[ [ : Nl | ;’i‘”

physics =1 T S T

| : ' IP Chamber =~ Tt

SVD: 4 DSSD lyrs g 2 DEPFET || e e et
lyrs + 4 DSSD lyrs e ' el AR
CDC: small cell, long lever arm ’_’_f/ 7, ,(E% —— ’i.T
ACC+TOF — TOP+A-RICH liwe ff i éﬁﬂ\‘ R
ECL: waveform sampling, pure . |
Csl for end-caps | |
KLM: RPC — Scintillator Belle KEM
+SIPM (end-caps) P Parggpgters are preliminary '.@qm.m s
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The Geography of the International Belle Il collaboration

SSSSSSSS

Finland Russia

Norway.
LLLLLLLL i i“ Q
nnnnnn m Haa
DQ Q
9 %
It o ¥
Q e
Cresce Turkey Turkmenistan Pinited Statas I
China out oK AR Q
e Q ‘,
nnnnnnnn L
Algeria Libya Egypt Q Q
..... P .. Q Q
(Burm!
N
o Yemen peiland Guatemal
Vietnam Philippines
South Sudan EtMioPia Q VVVVV
Somalia Malaysia Yy~ o Colombia
Kenya
oy 0 W : Belle Il now has
Tanzania Pag\m New
uinea
P
AAAAA a Sl eru
grown to ~
Namibia Zimbabwe 2
Mads ca
Botswang>—¢ (I, 2 degascar o
Australia
a0 eSSl ITELS U1l chile
outh Africa
Arge

25 countries

This Is rather unigue in Japan and Asia. The only
comparable example is the T2K experiment at JPARC, which is also
an international collaboration

Youth and potential: There are ~267 graduate students in the collaboration 39



Event Topology tells us we are seeing B's BB

—_—

c6000f- [, -
P - data .
S50000 ), MC BB = «
of N MC qa ]
B MC 1t ]
4000[- -
- Belle ll 2018
3000( Preliminary ]
—— | ) PR :
2000 | ILdt=15pb1 . B pairs produced at
] rest in the CM with no
1o E extra particles .
™5 6203 64 05 06 07 03 00 aq / ‘
Spherical R, Jet-like LA

g =J \Ve are on the Y(4S) resonance and
& A ] recording B anti-B pairs with ~99% efficiency. , 7/

Belle II
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Examples of Physics Competition and Complementarity
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Angular Analysis of B — K*{*{~

Angular distribution in B — K*t*f- (K*—Kn) q° = JW(€+€_)2
1 dir

dI’/dg? dcos Oy d cos O do dg?

9 [3
1
—Q—Z(l — Fr) sin? 0 cos 20,

—F7 cos? 0 cos 260y + Sa sin? 0 sin? 0y cos 20
+.54 8in 20 sin 260, cos ¢ + S5 sin 20 sin 6, cos ¢

+Sg sin® 0 cos 0y + S7sin 20 sin 6, sin 0,

+.5% sin 26 ¢ sin 26, sin ¢ + Sg sin® f sin® 6, sin 20

Si—4578

* 8 variables: F_(longitudinal polarization of K*) Pi-as6s = NGO
and S; (j=3,4,5,6,7,8,9)
v" function of g?
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