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SuperKEKB Upgrade

Belle Il
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SuperKEKB / Belle Il Schedule
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BEAST Il: Background Measurements
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Belle Il Roll In

@© KEK x @ niconico
Webcast LIVE  Apr. 11th, from 9am

The roll-in of Belle Il detector
Integration with world-most-powerful accelerator

Invited Guests

} R A
PRERS ¢©

Taksuz lgarashl  Hireshl Oogurl  Mengo Komatsu  Ryosuke Shibate  Kaons Takeuchl Yu|l Hayashi
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Video commentaries from
- Takaaki Kajita
Director, Institute for Cosmic Ray Research,
Univergity of Tokyo, 2015 Mobel laureats
- Makoto Kobayashi
Homorary Professcr Emeritus, KEK,
2008 Maobel laursate

- Tashihide Maskawa

- Hitoshi Murayama
Director General, Kavli Institute for the Physics and
Mathematics of the Universe, Universty
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CERN COURIER

May 19, 2017
Belle Il rolls in
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The Belle I detector in [I:lace
On 11 April, the Belle Il detector at the KEK laboratory in Japan
was successfully “rolled-in™ to the collision point of the
upgraded SuperKEKB accelerator, marking an important
milestone for the international B-physics community. The Belle
Il experiment is an international collaboration hosted by KEK in
Tsukuba, Japan, with related physics goals to those of the LHCb
experiment at CERN but in the pristine environment of
electron-positron collisions. It will analyse copious quantities of
B mesons to study CP violation and signs of physics beyond the
Standard Model (CERN Courier September 2016 p32).

“Roll-in" involves moving the entire 8 m-tall, 1400 tonne Belle
Il detector system from its assembly area to the beam-collision
point 13 m away. The detector is now integrated with
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Belle || Detector |
TDR: arXiv:1011.0352

K, and muon detector:
Resistive Plate Counter (barrel)
ntillator + WLSF + MPPC (end-caps)
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Vertex Detector
2 layers DEPFET + 4
layers DSSD

JE—

' positrons (4GeV

Central Drift Chamber
He(50%):C.Hs(50%), small cells,
long lever arm, fast electronics

Thomas Kuhr



BEAST Silicon Detectors

SVD

PXD

PLUME

 One sector of PXD + SVD

« FANGS: Hybrid silicon pixel detectors with ATLAS IBL readout
« CLAWS: Plastic scintillators with SiPM readout

« PLUME: Double sided staves with CMOS pixel sensors
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Tracking w/o VXD
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Phase 2

Commissioning of accelerator and outer detectors

« Start beginning of 2018, duration ~5 months

« With focusing magnets (QCS) —» beam collisions

« Target luminosity 103* cm=2st = (20 £ 20) fb~! for physics analyses

« No vertex detector - no time dependent measurements,
no low momentum tracking

What can we do with Phase 2 data?

> Background studies

> Detector and trigger performance studies

> Simulation validation

> Exercising of calibration and alignment procedures
> Reconstruction algorithm tuning

> Physics measurements




Center of Mass Energy

Existing datasets [fb]:
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Z @ Belle

v Z,%(10610) and Z _=(10650) discovered in Y(nS) m* and h (mP) m* at Y(55S)
PRL 108, 122001 (2012)

v Zb°(10610) discovered in Y(nS) n° at Y(5S) PRrD 88, 052016 (2013)

v Z,%(10610) -» B'B and Z_*(10650) —» B"B" observed at Y(55S) (dominant)
PRL 116, 212001 (2016)

3.30 for Z,#(10610) at Y(6S) PrL 117, 142001 (2016)
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Y(6S): Exotic States

> Search for Z , isovector W, isoscalar X, and QCD hybrids

0 N & 00 B W N =

Feasibility x Interest

Y(6S) = Zpot m = hp(1P, 2P) m+ 11- e
Y(6S) = Zpot m = Y(1S, 23, 3S) 1+ 11- e
Y(6S) = Zp* T = Nb P *
Y(6S) = Wl y, W = no 11 X1, YP *
Y(6S) = Wp0mm+ 11, Wy, = np 11, X0, YP **
Y(6S) = vy Xo (2 W Y(19)) e

Y(6S) = 1 Xp (= wY(13)) *

QCD hybrids in BB* *




Y(6S): Conventional Bottomonium

> S0 far unseen states may be discovered

But limited by data size
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Quarkonia transitions

= 1171 Y(n3Dy)

1* due to stat
limitation

= n Y(pS) and n Y(n3Dy)
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— W Xp(1P)

Bottomonium discovery
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Spectroscopy

> Y(6S) at BB™ threshold

Particles Threshold, GeV/e¢? — —
B®™) B 11.00 - 11.07 .
BYB* 1113 1126 |

Ay Ay 11.24 I

B**B** 11.44 — 11.49 i

BBy 11.48 — 11.68 a5l

Ay A3 11.53 — 11.54 i
WM 11621167 b

AR Ax* 11.82 — 11.84




Alternative Operating Points

> Anomaly in Y(2S)rn

PRD 93, 011101 (2016)
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Low Multiplicity Events

Trigger:
« ~100% efficient for B and charm decays
> Low multiplicity events challenging because of large QED background
« Belle trigger was not optimized for low multiplicity
 Improvements of level 1 (L1) hardware trigger at Belle II:
- Data rate increased from 16 to 190 Mbps

- Logic implemented in FPGAs instead of hard coded

Software based high level trigger (HLT) runs full reconstruction

Development of triggers for low multiplicity:
> Search for new physics in low multiplicity events with phase 2 data
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Invisible Y(1S) or Y(2S) Decays

Belle2 Simulation

Y(3S) - 'Y (1S),
Y(1S) —w




Summary

- Belle |l phase 2 starts in about half a year
> Accelerator and detector commissioning — e

Ty =

> Some exciting first physics opportunities
- Exotic states and bottomonium studies @ Y(6S)
- Dark photon search with single photon trigger

- More details in B2TIP report: The Belle Il Physics Book
(to be submitted to PTEP)

~ Stay tuned for news from Belle Il
- https://twitter.com/belle2collab

- https://www.facebook.com/belle2collab




Backup




Accelerator Design: Nano Beam Scheme

Invented by Pantaleo Raimondi for SuperB

Beam-Beam parameter o V(B e
Lorentz factor 2 S (ﬁy / y)
Beam current

\ Geometrical
[ \

* reduction factors
G, I g 1 ,/IQ\ (crossing angle,
L — ’}/i 1 | ':; - w}i : L :— hourglass effect)
2er,{ O, B,. R:

I

Vertical beta function at IP
Beam aspect ratioat IP

E(GeV) | BYy(mm) | PB*(cm) ¢ | (A) L (cm?s)
LER/HER | LER/HER | LER/HER | (mrad) | LER/HER
KEKB 3.5/8.0 5.9/5.9 120/120 11 1.6/12 | 2.1x10%
SuperKEKB 40/7.0 | 027/030 | 3.2/25 41.5 3.6/26 | 80x10%




Belle Il Detector Compared with Belle
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Belle Il Collaboration

~700 members
100 |nst|tut|ons AL
23 countries
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Molecular States

IG(JP) Name

Composition

Co-produced particles

[Threshold, GeV/c?]

Decay channels

117 Zy BB* 7 [10.75] Y(nS)m, hy(nP)m, ny(nS)p
(1)  Zj B*B* 7 [10.79] Y(nS)m, hy(nP)m, ny(nS)p
1=(0%) Wy BB p [11.34], v [10.56] T (nS)p, np(nS)w

1=(0) Wy, B*B* p [11.43], v [10.65] Y(nS)p, mp(nS)m

1-(11) Wy BB* 0 [11.38], v [10.61]  Y(nS)p

1-(2F) W B*B* 0 [11.43], v [10.65]  T(nS)p

0-(17) Xp BB* n [11.15] Y (nS)n, np(nS)w

0-(17) Xy, B*B* n [11.20] Y (nS)n, ny(nS)w

0(07) Xy BB w [11.34], v [10.56]  T(nS)w, n(nS)n

0t (0") X, B*B* w [11.43], v [10.65]  T(nS)w, m(nS)n

01ty X, BB* w [11.39], 7 [10.61] T (nS)w

0F(2%) X B*B* w [11.43], 7 [10.65]  T(nS)w




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29

