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Status
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Status

Accelerator Super
“SupeEKB” | o K?'<B

”Tdkyo (40 Pihs by Tsukuba Exps) 4/ 3 San | SuperKEKB:
B o (HER): 7.0 GeV
e* (LER): 4.0 GeV

{ Ecs=M(Y(4S))c?
(>BB)

B [M(Y(15))c? M(H(6S))c?

N,/ ot = o(e*e—h)L

L =8x10% ¢cm2 g
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Accelerator
“BEPC - II”

BEPC-II:

Ecps=2.0 — 4.6 GeV

M(1(3770))c2, M(1/(4040))c?
(>DD) (>DD"*)

L =1x1033 cm2 s

Obergurgl, April 2017



Super KEKB luminosity planning
5 ab™ 20 ab™!

2015 | 2016 2017 2018 | 201 2020 521 Phase 1.
a1 |2 jasNase 13 jas|a1 jozkNas s ailaz]a3as w/o QCS
w/o Belle 2
farayZ
Phase 2:
2024 2025 2027 2028 w/ QCS
Q1|Q@2103]a4|Q1 Q2|03 ]Q4|Q1|Q2|03|a4|a1 |a2 |Q3|a4 (a1 iQ2|a3|a4 a1 @2 |02 Q4|a1ia2 (@3 |Q4
m w/ Belle 2
. > o—— PHASE 2
2029 2030 2031 2032 2033 2034 2035 Phase 3:

a1]c2i25{a4|a1]az]a3]a4]a1]az]a3]a4]a1]a2]a3]a4|a1 [@2 0304 |a1[a2[a3]a4 a1 [a2]a3[a4 full Belle 2

LS 4 I RUN 5 LS 5 I

>
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Belle 2 planning Final focudibg &e)é(Coschictiag imagriets

BEAST PHASE [: Simple background Feb — Jun 2016
commissioning - ?{i event = 540346 |
detector b - » —

(diodes, TPCs,
crystals). No final
focus (i.e. no
luminosity, single
beam background
studies possible).

e 2

777

e

BEAST PHASE II: More elaborate inner background commissioning
detector & full Belle Il outer detector.
Superconducting final focus, no vertex detectors.

Physics Running Oct 2018 —s

Obergurgl, April 2017



Status

Belle 2 Roll-in (April 11th)
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Belle 2 Roll-in (April 11th

after
1 minute
30 seconds
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Status

Belle 2 Roll-in (April 11th)
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Properties of e”e- Colliders

(as compared to LHC)

* |low energy

g: yA' COUPLING

—_—
e
—_

LHC8 DY

by

EWPT
Belle 1l 50 fb™' a
s : LHC 14 |
i Blue: h»ZZp—»4¢ |
5 ab™ gl e ; ;
= ] \\/\ - 102
1 50 ab 2
e M M [GeV]
10" 1 10 100
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Properties of e”e- Colliders
(as compared to LHC)

* |low energy

 |ow trigger rate / Event size

(30 kHz 1st level, 5 kHz high level; 300 kB event size)
* low mUItlp“Clty (2(10)) BELLE Go'oosossdetm

Flot{eh) 7.7 Etot(gm) 2.4

Obergurgl, April 2017



Status

Properties of e”e- Colliders
(as compared to LHC)

* |low energy
 |ow trigger rate / Event size
(30 kHz 1st level, 5 kHz high level; 300 kB event size)

 low multiplicity (2(10)) p

»good hermiticity %

» specific methods for i s
full event (MY csseeetatioe,
reconstruction | W7 Kofn+ O

fully (partially) reconstruct B,
reconstruct /1 frome.g. B, ,—hvv
or By;— w(— hw)v,

no additional energy in EM calorim.;

Signal at EECL~0; ' \Z gy TSSEEERT
Bl‘ full reconstruction (NeuroBayes) ———
ag X\ /A

Obergurgl, April 2017



MERS

Lumi ratio for same sensitivity

[ I’I‘l'[ T rl'r rr[ G rryy YInIV"‘Il(l‘vx!IrI-,Illll’--I\\‘!Illl
1.3 :_ B> & __ Belle Il Projection (July 2015)
i Ks 3 - —e— Belle (Il) Baseline
B ; , Belle (Il) Ks
. 1.2 “-.' ?‘._‘,’ - -e Belle (ll) Btag
= 2 > - -e- Belle (Il) 100% Y(4S), K_ J‘
i B 2 & LHCb Hadronic S
o 1.1 = s - @ LHCb Leptonic l
L] | - il
= - 10- i
L 1F e o sy | . o/ BELLE
E __________ - port B-TAGGED-
" ' | ¢ . A
0'9: B> /. La 3 | cl
0 8:_ Belle Belle 2 | 2015 2016 2017 2018 2019 2000 2021 2022 2023 2004
= B ; : ; Year
A " " 1 " " " " " " " " M n n " +
3 32 34 36 38 4 E*
boost < RELATIVE YIELD INCREASE

E®peam from Y (4S) mass
B. Golob, K. Trabelsi, P. Urquijo, Belle2-note-ph-2015-002

Belle 2: improved Kq reconstr.;
improved hadr. B tagging;
LHCb: o oc\'s;
run 2 50% less eff. for hadronic triggers
than run 1;
run 3 increase eff. for hadr. triggers by
2x w.r.t. run 1;

LHCb EPJC 73, 2373
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MERS

BEPC-II / BES-III planning

part of existing data sets:

data lumin.[fb-1] year
y(3770) 2.9 2010/11
v(4040) 0.5 2011
4.18 GeV 3.1 2016

proposal until 2020 (3 years):
100 J/y

3 fol 4.6-4.65 GeV (A,)
5 fol 4.25-4.6 GeV (XY2)

Obergurgl, April 2017



METHODS AND PROCESSES WHERE BELLE 2 CAN PROVIDE
IMPORTANT INSIGHT INTO NP COMPLEMENTARY TO OTHER EXPERIMENTS:

EMISS:

B(B— 7v), B(B — X, 7v), B(B — hwvv), B(B — X,/ Vv)...
(SEMDINCLUSIVE:

B(B — sy), Acp(B — s7), B(B — s#), ...

NEUTRALS:

S(B — Ks7%)), S(B — 17'Ks), S(B — KsKsKs), B(z— 17), B(Bs — 1), ...
DETAILED DESCRIPTION OF PHYSICS PROGRAM AT BELLE 2 IN:

Physics at Super B Factory IMPACT OF BELLE Il ON FLAVOR PHYSICS

SUperH B ooy era s 10091541

Progress Reports

i P Urauiio, BE LLE2NOTE PH2015002
BELLE || -LHCB MEASUREMENT
EXTRAPOLATION COMPARISONS

Physics of B Factories

Obergurgl, April 2017



B— D*rv

| BELLE PRD 94,072007, 700 5"
R(D™N=B8(B— D*rv) | B(B— D*/ v) /=en  TEST OF LFU
R(D)gy=0.300 +£0.008

Mtzniss = (pe+e' = Ptag — Pp) — pf)z/(,‘2
R(D*)gy =0.252 +0.003

Srarmnea prsRossEo0o0Rs L Yy Woowrs | = 231423
use NN with M?2_._, .”"“*'“ : D* v
) 250 olher BG 20

EViS’ COS QB_D* /Slg. + B B- Dy .

@ 200 - @ 15f

1 3 150 %

data szample with o S 2800457| 10t

Ipw M< s USed to ] N D* /v |

fit the background :
Co ntrl b Utl on -0.2 0 0.2 04 0.6 0.8 8 - -

M ..(GeV/c?) Opg'
signal is to the NN output for data
right — with M2 s >

0.85 GeV?
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B—> Dy

R(D*)=0.302+0.030+0.011

BELLE, PRD 94, 072007, 700 FB'

o(R(D™M))/R(DM)[%]

4 I 5

R(D*)

. 50@20ab

O_45]1[ IIVY‘II ITI[TI

T l R | L] | L. R AR | Ui A% B8,

= Belle Had Tag, © — 1 v : —

- Belle Had Tag, = —+h v ICHEP 2016 Pre“mlnafy —

B —— BelleSL Tag, t »1v v 9

04 — - Belle Combination i

B World Combination n

T SM prediction: PRD92 054410 (2015), PRDS5 094025 (2012) '“

035 T ]
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(semil. tag)

A
20

4

Y [ S S v R Y | -1
x - L [ab™]

A
J

Obergurgl, April 2017



CPVIN B— SQQ

SOME UNCERTAINTIES CANCEL IN AS

(VTX RECONSTR., FLAVOR TAG, LIKELIHOOD FIT) ;
BETTER Kg EFF. WITH VTX HITS - LARGER VTX RADIUS,
30%);

VTX RECONSTR. IMPROVED WITH BETTER TRACKING;

2 SRR VR T IR
5 F \ ' Bellett P ection (July 2015 ﬂ
% ossb k 3 | e roje |on(u|y ) B — J/\V K
5 E n |
0025 v % FOR
= F -
Q - 3
é’ 0.015 ;- #
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0.01— ‘ j

0.005 - t Ié:?:(m baseline, 70% data Y(4S) | ‘ = O . OO7
4 - Belle (1) improved Ks 70% data Y(AS) 4—‘
E —i— Belle (Il] |mpmved K all da(aY(dS) ‘:‘I

0 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

B B R i
i i " Bellell Projection (July 2015)
» —s :

g

1

sin2¢ (B— ¢ K ) Uncertainty

4: T

l\lllllh\'-]ll(!Illl'l]l]|ll||[l]l]ll|'

g

P. URQuUIJO,
BELLE2-NOTE-PH-20 1 5-004

2 0.02

~f- LHCb
—e— Belle (I) baseline, 70% dataY(4S)

Belle (Il improved K , 70% data Y@S)
" —&— Belle (Il) |mproved K all daiaY(lS)

o
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B. GOLOB, K. TRABELSI, P. URQUIJO,
BELLE2-NOTE-PH-20 1 5-002
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EXOTIC STATES v ISR
BELLE Il / BES III P
X(3872) discovery by Belle (2003) et <7 o
(meson molecule?)  M----—-m--—-- >\ Y
clear that exotic ( # qg, qqq) states exist e- /
PQ discovery by LHCb (2015)
. Lat: . -
Belle Il & BES Il can produce those P& 265 MV Exp "
clearly and abundantly X ] k
| : L i | TR
e.g. Y states in e+e- « Mptfp | 1F xoagom 1 B
(quark gluon hybrids?) = 381 ~4F 7T 438
D
Y(4260); BESIII 0.8 fbl at E_ .=4.26 GeV [ C 371 T 137
- Jy i = ) E
studies of properties (combined with 8 i L
LQCD?) may reveal nature of exotic states 1 MU S P
1L % o
3.4 3.4 )

M. PADMANATH ET AL., PRD92,
034501 (2015)

Obergurgl, April 2017



Summary

Observables Belle or LHCb® Belle 11 LHCDb
(2014) 5 ab=! 50 ab=! 8 h=1(2018) 50 !
UT angles sin23 B 0.667 £+ 0.023 £ 0.012(0.9°) 0.4° || 0.3° 0.6° 0.3°
a9 85+ 4 (Belle+BaBar) 2 1
v [°] (B —DEIKE) 68+ 14 6 15 4 1 PR
26,(B, -:?.ﬁw) [rad] 0.07 4 0.09 4 0.01° 0.025 0.009 * Complementarlty IS
Gluonic penguins S(B — 6 K% 090109 0.053) o.o1s] | 0.2 0.04 an absolute must in
S(B — K% 0.68 £ 0.07 + 0.03 0.028§ 0.011 . . .
S(B— K2KAK®) 0.30+0.32 4 0.08 0.100f 0.033 mtenSIty frontler
BT(B, — o) [rad] —0.17 + 0.15 + 0.03° 0.12 0.03
BB, — K9K*%) [rad] - 0.13 0.03
Direct CP in hadronic Decays A(B — K%%) =0.05 4 0.14 4 0.05 0.07 §| 0.04 * neEd to do some
UT sides V| incl. 41.6-10-3(1 + 2.4%) 1.2% (re)analysis of Belle
|Vey| excl. 37510731 & 3.0% e, £ 2.7%n. ] 1.8% | 1.4% d at a
| Vi | inel. 44710731 £ 6.0% e, £ 2.5%1. ] 3.4% || 3.0%
|Vas| excl. (had. tag.) 3.52. 1073(1 + 10.8%) 4.7% )| 24%
Leptonic and Semi-tauonic ~ B(H — tv) [1079] 96(1 + 26%) 10% || 5% o
e g0 e | i « hardly waiting to start
R(B — Drv) [Had. tag) 0.440(1 + 16.5%)! 5.6% | 3.4% datataking with
B — D'rr)l [Had. tag] 0.332(1 £ 9.0%)1 3.2% 0 21%]) | .. B e” e ”
Radiative B(B — X.v) 34510741 £4.3% £ 11.6%) | ™% 6%
Aop(B — Xoa7) [107%]  2.21+4.0+0.8 1 0.5
S(B — K%%) —0.10 + 0.31 £+ 0.07 0.11 § 0.035
289 B, — ¢) = 0.13 0.03
S(B — pv) ~0.83 £ 0.65 + 0.18 0.23 | 0.07
B(B, — ~v) [107%] <87 0.3 | -
Electroweak penguins B(B — K*tvp) [1079] < 40 < 15 | 30%
B(B — K*uvp) [107%] < 5 < 21 || 30%
C3/Cq (B — X, 0F) ~20% 10% || 5%
B(B, — 1) [1079] - <2 | -
B(B, — py) [1079] RGHT0 0.5 0.2
B. GOLOB, K. TRABELSI, P. URQUIJO, BELLE2-NOTE-PH2015-002 20.. 20 23 18 277

Obergurgl, April 2017



Inclusive

Beast phase 1 background

G B ¢ dro 1
154 5 inj, BG backgrounds in ECL
15 | Noin FESPONding to colimator
gt | | ' settings
Bl .
i.. 3 ¥ I ndf 08508 / 2011
;- _;x* ) p0 0.02222 = 0.0005321
H T = cohr_nator p1 1.722 = 0.02538
= T closing

0.08—

Touschek background
(oc 1/oy) B
reason for lower boost sl

' " A l v " | A A e 1 " ' ' l " 't

" " "

0 0.005 0.01 0.015 0.02 0.025
HER Inverse Beam size (X-ray Monitor) [um ]

0.03
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Inclusive

B — v, Hvv, X .1V,...

_ o2 dl/ 7
possible to reconstruct i @
events with v's; ) L
fully (partially) reconstruct
Btag;

reconstruct h* from Bg;
no additional energy in
EM calorim.;

signal at Eg; ~0;

Partial reconstruction (semileptonic tagging):

D*i
2 y .
2EbeaInEl)*e . TIZB - Allz)og \ BSlg
2|pB| - |PD*

cosOp_p+p =

=

A
o
a

v

~10
Etag~1% v

Obergurgl, April 2017



Inclusive

B—> K7/

R(K*)= o
N(B — K*uu) 1.
N(B — K’e)

i
2-0 | 1 I I ] ] I 1 ! l ] I 1 1 ‘ I 1 I

—

(g

’qllllllll

LR [T TSR Y| Y Y T ST |

approximate stat. 1.0
uncertainty on
R(K*), very roughly

T
|

Y TR EREY TS (N TR Y TR

0.5 = ' ]JH(‘b
Belle, 0.7 ab" I W BaBar
3 ) VA
: LHCb Preliminary A Bl
Be”e ”, 10 ab_'] 0.0 (T T (Y S NN ol T WS (NN [ AN N M-: S N S R S |
0 5) 10 15 20
* PRD 86 (2012) 032012 I TetnT2 )4
FRD 36 (2014 DAL q [GeV7/cT]
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Inclusive

S(X)/X[%]

D.— v

=
-
-
-
b
-
L

RDSr/u \

RPs = Br(Ds— 7v) | Br(Dg— pv)

\BF(DS — 1v)
/ Br(D, — 7v)

)

L
[
A A A A A A A A ' A A A A ' A A A A
10 20
-

RDs =10.73 + 0.69 + 0.55
(RPs_ )oy,= 9.762 + 0.031

/1

n.b.: o(R(D*))/R(DM) ~4% @20 ab-’

20

Obergurgl, April 2017



Inclusive

B % S(+ D) y CONTINUUM %’“}ﬁ Monte Carlo [ B to gomma
0 ': = W From pi0
—_— T2V g 140 fb T
EXPERIMENTAL CHALLENGE: —_ N Yy § 10° ::,:::ded
9
HUGE BKG; B —> S'Y [ ather apurce

ONLY Yy RECONSTRUCTED IN THE SIGNAL SIDE

107
BSIG /Y ,

0=

BTAG \XS 16

F 126 GEV<E<2.20 GEV

[] Frem cantinuum

A
\

1.6 I8 2 2.2 2.4 2.6 28 3

= -4 M energy |GeV|
Br(B — X,7;1.7GeV <E,) = (3.47+0.15+0.40) -10 CHenrricen
DIFFERENT METHOD: HADRONIC TAGGING (= FULL A L
. B Bellell  Projection
RECONSTRUCTION OF B, ); =
REDUCTION OF SYSTEM.UNCERTAINTY ON THE ACCOUNT 5 Exp.L, =3 ab"
OF LOWER EFFICIENCY (€, ~ 0.5%); % 20 — Tota 3
w

PN
/
ww
X
II?’I!

- 5%

TT 1 10
Integrated Luminosity [ab™)
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Inclusive

B—>Dy

WITHIN SM: BrRB — D'Y) / BrRB — S’Y) =(3.8 +0.5) - 102 T. HURTH ET AL., NUCL.PHYS. B704, 56 (2005)
(RATIO CAN BE USED TO DETERMINE |V,/V.<]|)

BrB - sy)=3.4-10%
Br®B — DY)SHOULD BE MEASURED WITH AN ACCURACY OF ~2-10°

suM oF ExcLUsIVE MoDEs:  o(Br(dy)) = (£3+1)-107 LOW X MASS REGION
BABAR, PRD82, 051101 2010, 04281 g(Br(dy)) = (+20+22)- 107 HIGH X, MASS REGION

LARGEST SYST. UNCERTAINTY:. SIGNIFICANT IMPROVEMENT NECESSARY
B — Sy BKG.;
MISSING (>= 5 BODY) MODES; BELLE/BELLE 2 FULL SIMULATION:
—;_,:' : 28| RN S LR LB 1 % ! lmDE i K/pl
e 50k Bellell  Projection - 2 400
(,3) .
;Cv 405_ Exp. Systematics limited 'E [
g ; — Total E 200
= 301~ Statistics i
: -~ Systematics E
20F i .
- = "\"7-“-‘-“-=~=.v...: 1 5%
10 3
X B° ->K*(Kn)y, B® — p(nn)y,

0- 2 2 3 33221 M L 2 323 1aql " py — *
1 10 AE= EB ~EBEAM

Integrated Luminosity [ab™]

Obergurgl, April 2017



Inclusive

BABAR, PRL101, 171804(2008),350 Fg! ———————— = <D>ACP +AD + Adet
DIRECT CPV N, + N
SEMIHNCLUSIVE, SUM OF MANY 1500 ] S :
EXCLUSIVE STATES: g ] 8 :
S1000} 4 21000 ]
ALL FLAVOR SPECIFIC FINAL = 1 % ]
STATES, 7 500 . S 5000
w [ w :
<D>: AVERAGE DILUTION DUE TO T 26 528 22 524 5.26 528
FLAVOUR MISTAG, ~ 1 M. — (E* )2 B ( p* )2 Mg (GeVic) me g (GeVic?)
AD. DIFFERENCE BETWEEN be beam 8 N
. (] R
FLAVOUR MISTAG FOR ADET‘ CAREFUL STUDY OF E 20 . . (x Y) -y
B AND B, << 1 K/T ASYMMETRIES IN (P.6),) £ S AcoX. . 1) Hadran tag
A, DETECTOR INDUCED USING D DECAYS OR INCLUSIVE = ' S AX, 1) Sum of Exel
ASYMMETRY TRACKS FROM FRAGMENTATION; ig -------- -
—(— 0 \ HFAG, 2014 N
Acp —( 0-8i2-9)/° LOTS OF WORK ON SYSTEM.,
— FEW 103 2T TN <
- ~ 0.24 0 N .
SM: Acp ~ (0.44£92% )% exp. sENSITIVITY 1 NG )
T. HURTH ET AL., NUCL.PHYS. B704, 56 (2005)
5X 10> ]
Belle i+ Projection
03 HE

1 10
Integrated Luminosity [ab]

Obergurgl, April 2017



DCPV PUZZLE:

TREE+PENGUIN PROCESSES, B*©O K+ 70 750
AA = A(K*7z7)- A(K*70)=-0.147£0.028

BELLE, NATURE 452, 332 (2008), 480 FB'!

BB K*x)
AI\+~r

2457 - B(B® —

M. GRONAU, PLB627, 82 (2005);

D. ATWOOD, A. SONI, PRD58, 036005 (1998)

.B(B® - K*r~

) + A¢

E%%) 424K . B(B+ =

500

250
0= 0 —+ THRO
PT * B(B+ — Aoﬂ'

T+
TRo
{+’/TO)
TB+

X 5% ' | 1
%0 0.6 ] Belle
< i Preliminary i
0.4 7
0.2 .
of NN -
[ BELLE 2 K°2° N ]
—0.2| 50 AB :
—04E L .

-1 —0.5 0.5
IKn

B. GoOLOB, K. TRABELSI, P. URQUIJO,, BELLE2-NOTE-PH-20 15-002

B ->K*n-

Ace(B = Kg ') [107) Uncertainty

Acs(B — K ) [10°] Uncertainty

AN A
oEaad | bR | B AREE RELAD PELEE RALES RARLDE ROLLER L i
3 Belle Il Prolecuon {May 2015)
L
= +
2'5: " G(ACP(KSn ))
4
zf
1.5F
14— -] -
- 7]
© - LHCb 3
0.5/ ~@~ Belle (i) baseline, 70% data Y(4S) =
- Belle (If) improw: edK T0% data Y(4S) h
c -t-Bele(ll) mprondK dle(‘S) s
0 5414 5616 2017 2018 2018 2090 So5t 5055 5055 5054
= : lle Il Projection (May 2015)
08—
- )
O(Acp(KTH)
06— ® -
-
%
Ed
04—
]
¢ 2
02 ¥ LHCb .- = w P
—8— Belle (II) 70% data Y(4S)
+aene(|l)andauv(48)
o ] AN S s S Y

Year
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Observables Belle or LHCbh* Belle 11 LHCb
(2014) 5 ab~! 50 ab™! 2018 50 fh-!
Charm Rare B(D; — uv) 5.31 -1073(1 £5.3% + 3.8%) 2.9% 0.9%
B(D; — 1v) 5.70 - 107%(1 £3.7% + 5.4%) 3.5% 2.3%
B(D" — ~v) [1079] < 1.5 30% 25%
Charm CP  Acp(D° - KTYK~) [1074] -=32+£21+9 11 6
AAcp(D® — K+K=) [1079] 3.4* 0.5 0.1
Ar [1074 0.22 0.1 0.03  0.02 0.005
Acp(DP — n979) [1072] —0.03 £ 0.64 + 0.10 0.29 0.09
Acp(D® — K22%) [107%]  —0.21 £0.16 £ 0.09 0.08 0.03
Charm Mixing #(D° — K%n*77) [1072]  0.56 £0.19+ )47 0.14 0.11
y(D — Kgr*a=) 1077 030 £0.15+ e 0.08 0.05
la/pl(D® — K3r+7n~) 0904 208 32008 0.10  0.07
oD — Kntr—) [°] -6+11+; 6 4
Tau T — py (1079 < 45 < 14.7 < 4.7
T — ey [1079) < 120 <39 <12
T — ppp [1077) < 21.0 <30 <03

B. GOLOB, K. TRABELSI, P. URQUIJO, BELLE2-NOTE-PH-2015-002

Obergurgl, April 2017



Introduction

Lumi ratio for same sensitivity
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B. Golob, K. Trabelsi, P. Urquijo, Belle2-note-ph-2015-002

Belle 2: improved Kq reconstr.;
improved hadr. B tagging;
LHCb: o oc\'s;
run 2 50% less eff. for hadronic triggers
than run 1;
run 3 increase eff. for hadr. triggers by
2x w.r.t. run 1;

LHCb EPJC 73, 2373
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EARLY RUNNING

- NEED TIME FOR CALIBRATION OF DETECTORS
AT Y(4S);

- MEASUREMENTS NOT REQUIRING SOPHISTICATED
PID AND/OR VERTEX DETERMINATION;

- MAXIMIZE IMPACT ON EXISTING DATA SAMPLES 10
(E.G. Y(39)):

DARK MATTER

Belle Il 50 fb™!

ete > yA's yyy 10°

(Mx < Mp/2) 500 fb”"

SINGLE y TRIGGER REQUIRED; E gab.
SIMPLIFIED: SINGLE v, E, > E ]

50 ab™

10-4 raaal 1 1 Lol 1 1 L1l 1 1 Ll

22 -1
HIGH BKG, LOW ¢ 10 10 ! m, (GeV)

HIGH TRIGGER RATE & yA" COUPLING

\ 4

E
- M, <+/s—2VSE,,

MAIN BACKGROUNDS:
ete" —» yete
efe - yy

Obergurgl, April 2017



B— v, Hvy, ... .
[}
G}
* FULLY (HADRON TAG) OR PARTIALLY 3
(SEMIL.TAG) RECONSTRUCT B_, .. 2 6o
I
t 40
3 20 HADRONIC TAG
B% TV 0: :“:"f'!':'1-1-1-1-.-..1-.-.-.4 P
0 02 04 06 08 1 1.2
AB* —1r*1)=(0.72+0.26 £ 0.11) -10* Ecc, (GeV)
BELLE, PRL110, 131801 (2013), 700 FB'!
Ng =222 * 50
AB* —»7r*1)=(1.25+ 0.28 £ 0.27) -10* %
BELLE, ARXIV:1503.05613, 700 FB' LHD
S
MAIN SYST. IS REDUCIBLE: BKG. ECL =
2]
SHAPE, € B.,¢) £
>
w

SEMIL. TAG

Obergurgl, April 2017



B" - tv CORRESPONDING | V,,;| UNCERTAINTY
PROJECTED ACCURACY ON AB* —1*V) (EXPERIMENTAL):
Zeof T =] SEMIL. TAG, 50 AB': 4.5%
P N Belle Il  Projection HADR. TAG. 50 AB.1. 3.5%
@ 70F . , . 3.
?2 605— Exp.L_ =46 ab™ B. GOLOB, K. TRABELSI, P. URQUIJO,, BELLE2-NOTE-PH-20 1 5-002
: — Total
50 Statistics
E -.-.- Systematics
40 Theory (expected) ®
30: Theog (cufrent) B %K( )VV
b BR'S EXPECTED TO BE ,,MEASURED"
j; TO 30%
; 5x106
== =05 [ =
Integrated Luminosity [ab™] —Re (OE C}y{*) Gk _ -/;:;:::: =
[CEP +ICRP ot
APPROX. EXPECTED ., =
PRECISION @ 50 AB'}, |

VICEP + [CRI?
(CE)™M]

T T )

0 05 1 15 2 25 3
£

W. ALTMANNSHOFER ET AL., ARXIV:0902.0160

Obergurgl, April 2017



Introduction

SuperKEKB
Nano beams design

. . e-
(P. Raimondi)
| = V= 1_|_O-y ey R
2€r, o, ) Pys R:
JSLdt 7o
B*: beta-function (trajectories [abl]  eof-
envelope) at IP 50 - -
&,. beam-beam parameter aof- JL dt=50 ab™ (2022-2023)
small B,* 30E-
large &, oc V(B,*/e,) = small g, 7L dt=10 ab* (2018-2019)
hourglass effect = small B,* b clurentBfactories 2 _
. x10% gl _
increase | L "F design £=8-10® sicm 2
[stcm?] b
=, | magnet installation 2—
et | for SuperKEKB; 12 2014 2016 2018 2020 2022

Being built on schedule
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Introduction

SuperKEKB =/
e+ /N BeIII:II :ﬁ

New superconducting
/permanent final
focusing quads near the

.’
New beam pipe
IP

& bellows

Replace short dipoles
with longer ones (LER)

i =l
tH’ l‘:HHﬂ%H v:t ' Low emittance

for higher beam current
positrons to inject

Redesign the lattices of HER —
& LER to squeeze the Dl 1 ” TN

emittance ,
——r 4

Low emittance gun

Positron source

[NEG Pump]

Low emittance

electrons to inject New positron target /

capture section

[SR Channel]
[Beam Channel]

SR

TiN-coated beam pipe with antechambers

Obergurgl, April 2017



Introduction

Installation of 100 new long
LER bending magnets done

™~ .‘—r:;\:'-.mfi i’ -l’ﬂ

", : _ A - ~ Installation of HER wiggler chambers in
- : ' Oho straight section is done.

Obergurgl, April 2017



Introduction

Accelerator
BF, KEKB @ KEK / PEPIl @ SLAC

Belle [£dt ~ 1020 fbL
BaBar [ £dt ~ 550 fb-1

3 5F
£l yvas
@
Sasp o4l —_ energ. threshold
-cBG N + ; . rasy  for BB production
< iy Ty A l Y(4$)
|T ol +’ & t’~{+l ‘ ‘!'1". \!"."" w-%--%."“"t = ]
« " : [CRNN SN ORI SN SO =
on resonance prOdUCt|0n o 9.44 916 10.00 1o.c|: 10.34[ 1037 1054 10.58 10.62 I
e*e" - Y(4S) - B,°B° B*B" o Bk S
o(e*e” - BB) ~ 1.1 nb (~10° BB pairs Belle)
”"continuum” production, qQ, # z
- _ e - (hadrons)
o(e*e” » cC)~ 1.3 nb (~1.3x10° X_Y, pairs BeIIe) /— M<:
- > (hadrons)
running at Y(nS), e.g. Y(5S) (B.B,) -
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