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®  CKM matrix elements and angles of the unitarity triangle - 400f
| o o 300}
®  Direct CP violation in B decays e s
@ 200F
®  Rare decays (e.g., B -> K vv, B>1v, D1v) E ool
®  b->stransitions: probe for new sources of CPV 0;
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®  Lepton Flavour Violation
}:‘0,8_ Am, =06
| E E"s—‘ r
......... e osf
0.45: It 2 it 0.45_"'1‘;
New Physics enters throuh loops B8 S~ o3
0.2f- s LN\ 0.2
—> Sensitive to multi-TeV scales o a2 E
010 Y, Amy i 0.1 Ay . ﬁ
E Y & £ \
Predecessors o o '
o ﬂ I
Babar ~500 fb1 e X o1 02 03 04 65 0B ORTe 54 0205 04 65 08
p p
Babar/Belle With 50 ab! (same central values)

Belle ~1000 fb1
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Upgrade KEKB to reach
L=6.5x10% cm3s?
(30 x luminosity of KEKB)

New beam pipes
& bellows

Nano Beams: 10pum x 50nm
Increase beam current (x2)

Reinforce RF systems for
higher beam currents

Super-KEKB

Improve beam monitors upgrade
and control SyStem n,' = 940 nm (7_. — 48/62 nm
B *=59mm |5" = 0‘27/0.3 mm

o * = 147/170 um at* —10.1/10.7 um

New positron

capture section E., 10.58 GeV [Y(4s)] + scans

Low emittance electron gun
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Belle || Detecotor

KL and muon detector

Resistive Plate Counter (barrel outer layers)
Scintillator + WLSF + MPPC

(end-caps , inner 2 barrel layers)

—

i

EMCalorimeter == BN =Y~~~
Csl(Tl), waveform sampling electronics

\

electrons (7 GeV)

Particle Identification
Time-of-Propagation counter (barrel)
Prox. focusing Aerogel RICH (forward)
Vertex Detector '
2 layers Si Pixels (DEPFET) +
4 layers Si double sided strip DSSD

-
v . o positrons (4 GeV)

Central Drift Chamber
Smaller cell size, long lever arm




Belle Il Collaboration

d Greenland

Finland l

Iceland Sweden
Russia

United '

Kingd e ; Canada
Ulramc Kazakhstan "
' Mongalia

Norway

\ {

North United State: Narth
China NOrth

Pacific 5
Afghanis l'_‘l‘l Atlantic
, Iran S Ocean
Algeria Libya Egypt Paki
Saudi Arabia
\ T d
Mali  Niger Sudan
Chad
Nigetia Ethiopia Venezuela
! 2
el Colombia
S BRC Kenya el it t 2
Indonesia Papua New \
Tanzania Guinea r————- b Brazil
Angola Peru
Bolivia
i ~
e Madagascar India
Soutt Botewens Ucean Austr, \ Sout Chil
. o e
Atlantic ' Pacifi«
ycean South Africa ' MOEAR
New \ Argentina

Zealand |

~1100 researchers 123 institutions 23 countries
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Belle Il Online luminosity

Exp: 7-22 - All runs

mmm Recorded Daily
—— [ LRecordeadt =253.24[fb~1]

Al

Total integrated Daily luminosity [fb~1]
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KEK campus
Belle Il Exp Hall
(SpeakApp)  (Rocketdl ..tlee xp Hal ",-,,-, 2
Accelerator ctrl room Another bldg Ctrl room Q fery
hf"-". {r. - ,i- -i ! shi e
—

Successful running during Covid-19
pandemic

No travel to Japan possible
Remote shifts & small local team at
KEK

DAQ efficiency 89.5%

Peak luminosity: 3.18 x 1034 cm?s!
(world record)

Luminosity still limited by large
background (injections)
TOP aging and CDC currents

Total: 253 fb1



D
Prospects Lo

[T Belle I
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D
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2020/4 2021/4 2022/4 2023/4 2024/4

Date

Shutdown (LS1) to replace PXD (and TOP PMTs) postponed to 2023
Obijective is to collect at least 600 fb-! before long shutdown

H.-G. Moser, MPP project review, December 13, 2021 7



Recently Published

D
O

Belle Il

ete—utu 2’ (£’ — invisible)

L,-L;model &
(coupling only to
the 2nd and 3rd

lepton generation)

Counts

“
Phy.Rev D89,113004 (2014)
JHEP12(2016)106]

10°

Belle Il 2018
J Ldr = 276 ph’’

[ 1L (cbs.) DO CL UL i
Ly Ly . BRE = iov)=l fobe ) 0% CLTUL _|

Belle Il 2018

« The first experiment to set limits on Z’ coupling, g’. Will soon probe the region interesting for the (g-2)y anomaly.

et e —etu~2’, (£’ — invisible)

Z with LFV X Lé-
e—u coupling °
[JHEPO5 (2017) 083,

JHEP03 (2017) 064] %

model independent search
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Recently Published {B

Belle Il
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— Data
£ &0 Belle Il (2018) T4 -~ doof ?‘uﬂe 1 (2018) al DF2 eyl
. _ _, U Ldt = 445 pp™! B ete —ete (Y]
N [t = 445 po E!ﬂ s . eTeT —yyiy)
= (b) g = 4447 MIC stat. uncertainty
@ 500 2 w
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300} o
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2
D 200 M2, [GeV2/ct] %
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40
M2, [GeVZ/c*] M2 o [Gev3ct]
New exclusions already with ~0.5 fb-1

 Assignal would be identified by a peak in the diphoton invariant 1o f o= E
mass (M2, ) (better for ALP masses < 6.5 GeV), or in the recoil -.: . EJ bl
invariant mass (M2ec0i1 ) (better for ALP masses > 6.5 GeV). ﬁ 2
» No significant excess seen, limits set on ALP coupling to photons. Eﬂ%m 2| eey+
[PRL 125, 161806 (2020)] 1073 - - g*“’zzow

ma [GeV/c?]
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Recently Published Q(B

Belle Il

D% and D* Lifetimes

Most precise measurements two decades ago (FOCUS [arXiv:hep-ex/0203037])
Test of effective models (heavy-quark expansion [arXiv:1405.3601])
Nothing from Belle, BaBar, LHCb (t(D*) used as reference) )

—
VD“
~— decay vertex
(is displaced on

ete  -> cC -> D*X select DO -> Kr* and D* -> K™

Belle Il World Average Value e eplace a00)
um for the DY(D*))
(D% =(410.5£1.1£0.8) fs (4101 £1.5)fs V s production vertex
Belle Il [cdt =72 fb-
(DY) =(1030.424.7£31)fs (1040 7)fs 10* ? Belle I1
arXiv: 2108.03216, accept. by PRL 10? Dt Eom Lde =72 867
— — 102 ¢ Data
& —Fit
; r'.é 10 ---- Background
Demonstration of a1
PXD performance A
=R
Twice as good as “ ek
Belle & Babar
10 &
, -
1
‘ -2
t [ps] Decay time [ps]
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Recently Published

B -> K*vv [PRL 127.181802] using 63 fb! 7 7 v
- v (~

SM prediction: BF = 4.6 + 0.5 106 W o S+

[Prog. Part. Nucl. Phys. 92, 50 (2017)] b —» - > S i3 . s . s

Can give hints for Leptoquarks, Axions, DM u, G, t, Gt

Best limits from Babar with hadronic & semi-leptonic tag (PRD 87, 112005)

New: Inclusive tagging using BDT for higher efficiency

A3 =BOTy<09 :I:I.H BT, D.QTEU.HT BT, I:I.HHE 0.99=BIT, ] f\ﬂrﬂ'r:’lge
i : i 11 N
CR11 tBelle 11 }
400 +—1 SR T P ] B L L L A R
. EJ{E"" (63 +9) fb RN Belle II (63 fb !, Inclusive)
H H 4 1 1.1 I'hiz work, preliminacy
200 DK h : )
< 3 Neutral 5 | o Belle (711 b !, SL)
o B Charged B 1 Lo+06 PRDOE 091101
- | 1
m z2nn0 N Confinuum : Bell 711
fl H
+ Data ! . ',.:-E?u iel'E{J}H:'. 111103 ad)
] 1
100 ; scaled by 2 i Babar (429 fb~!, Had+SL)
: ] 1 nE+07 PRDAT, 112005
& il i | i i i | i i i 1 i i i | L i i
" 0 2 4 6 8 10
0.3 20 24350520 24350520 24 350.52.0 2.4 3.5 |4
H f i
pr(K*)[GeV/d] 10° x Br(B™"—=K " vp)

BF <4.1 x10° @ 90% C.L. Already better systematic uncertainty than previous resutls
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Director:
Project Leader:
Staff:

Emeritus:
Postdocs:

PhD Students:

Master Students:

Bachelor Students:

Technical Support:

eam & Responsibilities

Allen Caldwell

Hans-Glinther Moser

Frank Simon (Future Detectors), Stephan Paul (MPI Fellow)

Vladimir Chekelian, Christian Kiesling

Boqun Wang, Fabian Krinner (Stephan Paul), Thibaud Humair (FD)

Philip Leitl, Felix Meggendorfer, Benedikt Wach, Markus Reif,Hendrik Windel, Thomas
Kraetzschmar (FD), Lukas Bierwirth (SP), Justin Skorupa

Marton Nemeth-Csoka, Caspar Schmitt, Elia Schmidt

Aniruddh Pawar, Paul Luger

Ullrich Leis, Sven Vogt, Quirin Fischl, Enrico Topper, Walter Kosmale, David Kittlinger,
Andreas Wunderl, Janick Albrecht, Miriam Modjesch, Markus Fras, Stefan Horn, Carina
Schlammer, Werner Haberer.......

Responsabilities of MPP

* PXD: Module Tests, Ladder assembly and mounting, services, installation, operastion
+ |BBelle CO, Cooling System

* Neural Net Trigger (training)

« Computing (Tier Il cluster at MPCDF, Garching)

+ PXD Power supply maintenance & repair

* Management:

PXD run coordination: Boqun Wang
Speakers committee: Hans-Gunther Moser
TDCPV convener: Thibaud Humair

Local shift coordinator: Frank Simon
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H.-G. Moser,

Scatter plot from data

MPP project review, December 13, 2021

DEPFET pixel detector

0.21 % X,/layer of material

MPP‘s main contribution to Belle Il
(MPP, HLL, Bonn, Karlsuhe,
Mainz, Giel3en, Goéttingen, DESY,
LMU, TUM, Jlich, Krakow,..)

2 layers

8 inner ladders at r=14mm

12 outer ladders at r=22mm
(presently only 2 installed)

~8 Mpixels

Completion in 2023
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Efficiency: 99% for good areas
90% dead/noisy areas included

9
o
@
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PXD efficiency
o o
8 B
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'o—m'h -
sproc-2

o ‘fﬂ;’.‘—'ﬁ '.Ao, -

. e iy b,

t  All regions
4+ Excluding hotidead regions

-.a h.“,i.

*#sa0

2650

2700 2750 2800 2850 2000 2050 3000 3050
run

Dead/noisy areas due to uncontrolled beam losses
(4 large losses so far)

xon o _aou

CLAWS system to detect losses (by MPP)
— Fast beam dump
= HV emergency off

See talk by Swathi Sasikumar (future detectors)
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PXD Performance

Resolution: 10um in r-® 14 pm in z

BELLE Il (Preliminary):

¢ 10um in dO y-/eww
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4 0
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HV Current Trend of Module 1082

ETY
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>
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Current limit of PS needs to be increased
=> Hardware modification (B. Wang)

1.4 mA

2020

Dt

2.8mA

Time

Parasitic currents: no problem for performance

2021
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Due to problems in the ladder assembly only 2 out of
12 modules were installed in layer 2.

The PXD will be completely replaced (including layer 1
which suffered damage due to beam losses)

Module assembly:

- Sensors + ASICs from HLL

- Soldering of Kapton tape to sensors
- Wire bonding

- Testing and characterisation

Assembly of two modules to a ladder

- Assembly procedure has been re-designed to avoid
any touching of delicate sensor areas (no losses
since)

Mounting of ladders on support structure

- Test assembly with dummies completed

- Hot assembly in spring 2022

Installation of new PXD early 2023

D.Kittlinger, E. Topper, C. Schlammer, Q. Fischl, M. Modjesch
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CO, Cooling

Belle Il

PXD and SVD cooled by 2-phase CO,: 3kW at -20°C (-30°C possible)
IBBelle CO, plant designend by CERN and MPP, produced at MPP, working at KEK reliably since 2018

However:
. Single point of failure — no backup
. Maintenance difficult (no revision in 2020 and 2021 due to Covid-19)
IBBelle Carrier
cooling Belle Il inner detector basic commercial unit ‘ 1,028

2,100
A

1.600 5,800

mm mm
Affordable (<1/4 costs of IBBELLE) ommercial units are now L W:s/ | [Tout 2015 K\
available, single circuit (no Freon), compact
Carrier unit tested at MPP x| 2 |
« suitable in terms of capacity and stability [stbeooting: ~ 10K | || iquidie |
« Next step: chiller with specifications based on our test 1L T
° BaCkUp ‘-superh;ating: 10K | | [ suction ine |
- operation of PXD 22 during commissioning

o ) = 2 % E:3

H.-G. Moser, MPP project review, December 13, 2021 U. Leis, S. Vogt, S. Horn 16



NN Trigger Q(B

Belle Il

z-vertex distribution (offline) : Belle Il: majority of (beam background)

1 1R

s 1 Erives 37358 events originate from outside of the
_-Early Sube 20 interaction region (IP)

“running (Jz| >> 1 cm): only ~10% from IP
20000 —
P — Saturate DAQ bandwidth
wrcollisions _

. =>  z-vertex“ trigger mandatory
5000 J

:.. ot v by e Py T

T e e w o w w fem L1 Track Trigger FPGA pipeline:

27 inputs x; LCDEI Sense wire patterns

v'/,/ . 2 output nodes Tmn;ln: Segment Finder (TSF)
Ny }":lln \ 2 = tanhzjijjk :ﬁ:ﬂali"s and Stereo T35)
LN \

L/‘\\ ~ .

A\ \\ Hough-Transform with ATS (20)

"l Rkl }'{;:':f’:'./ \\} Z [-= Standard 2D Trigger)

KOO A :
X 7 o X %@
9 S¢ 0 Meural Networks

LSRG 2D ATS + 3 (4) 5TS -> 3D tracks
RN

weights wjj, wjy

trained with Total L1 latency 5 s, | NN: 300 ns

backpropagation
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D

NN Trigger <O

Belle Il

nnHW tracks , reco IP
nnhwRecoMatchl|PdZ0

S Erives s z-vertex track: |z|< 20cm: active since March
I O(Z) = ?tdgg-: 1772?22 2021
30000 Prob 0
 4.5cm PO 2.541€+404 4 50250402 . .
- ot 02842 0057 Since April 2021
20000:- - o All track triggers (>=2 tracks) require a NN
E |Z|<15cm ps 7.958 + 0.074 track
10000 - Nk (rate reduction of track trigger by ~60-70%)
_%0- smicitailnainiel .. G e Single Track Trigger
delta z [cm] operational since April 2021
z [em]
S S | BRI NLE NS LA 7 A . e e 0 | B L R ] .
g 09F - ” STT outperforms all other track triggers
5 08F Ml i te A
— : Gl 4 T t ] . A
8 07F , 2-track trigger with NN 3 Very important for low multiplicty events:
g: « 1—physics
Y r— « Dark Sector
0.3 F .
02k e'e — 'y E C. Kiesling, F. Meggendorfer, M. Nemeth-Csoka, P.
04F 8 $Ex18 yow i Fun 364120 3 Luger (with KIT and TUM)
o --Exp18 stt w.r.t hie Run 364-420 ]
Oi....l....l...|....1....1....|....'
0 1 2 3 - > 6

min pt
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. . D
Slow Pion Reconstruction SO

Belle Il

Importance of ,Slow Pions® from D* decay:
- as flavor taggers
- important tag for LFV searches, e.g. BF(B -> D* puv) / BF(B-> D* tv)

- rarely reach CDC => reconstructed only in SVD + PXD
- PXD hits dominated by huge background from QED electrons (combinatorics)
- At high luminosity: PXD hits lost due to ROI selection

- distinguish hits from slow pions against electrons by cluster parameters
- multivariate methods, e.g. NN algorithm in DAQ FPGA
- Together with TUM (Stephan Paul)

C. Kiesling, M. Varela
p; spectrum of slow Pions

rn ot

reconstructed
(~20 %!)

Qutput Layer 1

160007 m electrons

[ pions

30000

14000

[Mother: MCParficles(3] (D'~}
Yack estimated fom initial momentum)
12000

10000

20000}

8000

>= 3-pixel clusters

number of data

6000 4

10000

4000

unreconstructed 2000

0 005 01 015 02 025|W slow pion F .
transv. mom. [GeV] . /T A

,electrons ,pions®

-1,00 —0,75 —050 -0,25 000 025 050 075 100
output value

aun
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Charm Tagger

0.2 0.4 0.6 0.8 1.0

BDT output

=2}

* Atool to study charm decays involving
missing particles or many neutrals in final
state

(o1}

N

w

* Motivation:
(semi-) leptonic D decays
DO > invisible, D° > vy

* Identify signal meson by missing four
momentum — reconstruct full event

. . 140

* Principle:

120
* reconstruct tag-side charm hadron in various channels g 100
« Combine with remaining tracks (charmless system) , 80
« BDT to separate signal from background : 3 60
- Benchmark channel D* — r* n° 2 10
« Compare momentum of daughters and missing - .

0

—4 -2 0 2 4

momentum

Pdaughters [GEV/CO]
[N}

N
—

\]

P, daughters [GEV/CO]
o

P:E,rnissing [GeV/cg]

L. Bierwirth
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Np-Dg>= 4

Resolution on —
At will be e

-

dominated by B ﬁ]/w # _

the resolution ot P Kg n
of the tagging W anti B |

side vertex e—’,JC’C,\... " ot
’ ~ 130 u;l\

Quantum entangled neutral '
B meson pair production

o= At /750

At probability parametrization P(Af.q) = ——

[1 +q (A(_-;p cos AmgAt + Scp sin Am,;Af)]
'—lTBO
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Last year, our group observed first hint of time-dependent CP-violation
in the BY system at Belle Il, using B%->J/pKg decays.

Since then: focused on precise measurement of the BP lifetime and

mixing frequency using B® hadronic decays.

Moriond 2022 with greatly improved analysis techniques:

Refined background studies (Caspar’s Master’s thesis);
Improved vertex resolution using beam spot size measurement
Time-dependent fit uses improved modelling of the detector
response, taking into account various smearing effects;
Detailed study of the impact of the detector mis-alignment (in
collaboration with Charles university, Prague).

Updated measurement of time-dependent CP-violation and of the
CKM angle B (¢,) to follow shortly after.

Long term: refined treatment of resolution function

Vladimir Chekelian, Thibaud Humair, Caspar Schmitt
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Time-dependent analyses

+ SFqré
250
200
g 150 Belle Il simulation
100 unofficial
50
g =
L I
5
0, X

-10.0 -1.5 -5.0 -2.5

0.0
At [ps]

test of the At resolution func.

2.5 5.0 7.5 10.0

— fit to data
- MC

- side band data
62.8 fb!

: log scale

1

:
r

| Aleor(0s)



Angular Analysis B? — J/W K™ (K¢ 11°)

Np-Dg>= 4

« Decay B? — J/¥ K (Kg 11°) contains mixture of
CP-eigenstates.

« Fitting angular observables and decay time can
extract TDCPV parameters.

« Disentangle the components of each CP-
eigenstates for the measurement of the width
difference of B? mass eigenstates Al'.

« SM prediction is Al SM /' SM << O(10-12).

& b 6
= F = 1400 _
S 1400 2 [ -
= [ T r 2 2000
o - n 1200f— @ E
£ 1200 3 C 2 1800E-
> - — [ g C
w — .y o E
- [ u
1000 g 1000 1600
r T 3 1400
o s 1200
C s 1000
600~ 600[— E
u L 800
400 sool soF-
200 C 4001
r 200 E
C 200
] P PPN I EPEPE EPEPIFIN ISP EPUPEPE EITITE AP S r
-1 -0& -06 -04 -02 0 02 04 06 08 1 ol v v b L ) P =PI RN RPN PPN AR AP BRI IR PP N
cos(8,) -3 -2 - 0 1 2 3 -1 08 -06 -04 -02 0 02 04 06 08 1
by, 05(8,.)
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Charmless B-decays

» Branching ratio measurements of B decays not involving a
charm quark allow the extraction of CKM angle a (¢,);

» Several charmless decays are studied at Belle Il, big
contribution from MPP students;

E Belle Il (preliminary)
: fL dt=6281"

Candidates per 10 MeV
nN

e Data
— Total fit
e B mtr 4 CoC.

B> K'n +c.c.
----- Background

5 e N
. —0015 -0.1 -0.05 0:2)5k - JO.L1J - .0.15
» Latest results were shown at Moriond 2021, currently AE [GeV]
analyses are refined for Moriond 2022. i e 2Dk
o 140 :—det=62.8fb’1 <o B> K'7 4+ c.c.
~ 120 F B’— x*x +c.c.
BO —>K+7T_7TO: g 1002
For Moriond focus on K*m; full Dalitz long term. 5 OF
2 e0f
5 owf
B° - n*m~ (time dependent): ) A
Time-integrated measurement for Moriond,; 15T o1 o8 e
Then time-dependent measurement for extraction of ¢, .
K* . K:(BBZ)”'H\‘-
5 ! e
Ly * g
é p(770) l{'
6“3- NR: K*n—n®
L 2]
T |
1_: K*+
M. Reif, J. Skorupa, B. Wach 3

m(K*n~) [GeV/c?]
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. D
Isospin Sum Rule/K-wt puzzle <o

0Dy 2 £ Belle I

B > Ko W e L
B* -> K*n0 V2ATY = —T'e" — C'¢™ + P, — P, e — Py — %P o B ; p
BO -> K A = T PPl — % c |
BO -> KOn® VEA® = e — P, 4 Ple — Py — 2Py :

CP BR(+—) T+

CP BR(+—)TB+

oo BR(00)
“PBR(+-)

Ikr=ALp+A —2A — 24

Beltle 1T (Preliminary)

b) 40 0.30 .
(L I, =—011+0.13 Belle+BaBar+LHCb+Belle 1T Winter 2021
002 - 0.2-:.'! )
— Result Acs(K*n°) === Projected uncertainty without Belle 11
n Lo0 —— ResultAgp(K*n~) . —— Projected uncertainty with Belle I1
= —— Result A(K%n?) = 0,201
"6 -0.02 - =
Kn =
£ Z o
g _0.04 ; .15+
2 -0.06 &
ez 0.1
o
. —
" . 0,051
o O. Tittel
a0 5 50 5 00 125 150 17s
i Q.00 T T T -
|C'lin ev 221 2022 2026 2030
Year
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t-Physics

Partial wave analysis of 1- 3n* v, vy
o Model process via resonances:

X~ and &°

@ Main question:
» Which X~ (e.g. a1(1260))?
» Which £° (e.g. p(770))?
» Strengths and phases?

o Current status: Verify on MC:

» Without background v
» With background X
» Problem:
background parametrization T

Electric and magnetic dipole moments of the

@ 7 coupling to E.M. field:

—
M = Fi(P)y" + -2 > T i, +

! 3(q2) pr 5
AL y
m_- 2m7

/ qV

@ F1(0) = 1 Dirac form factor, standard model
o F»(0) =(g; — 2)/2 Pauli £.f., anomalous magnetic moment (MDM)

9 F3(0) = 2m: d_, electric dipole moment (EDM), CP-violating

e

H.-G. Moser, MPP project review, December 13, 2021

Belle Il

F. Krinner, S. Paul

Spin correlations of t* and t are
sensitive to F, and F;

v' Machinery set up
v' Data MC comparison

arXiv 2112.01980
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D
Status and prospects on 1— um® [(Wa

[T Belle Il

 New Physics at tree level

i

New Higgs- 4~ & Leptoquark
or Z-Boson
» 1-1 topology: two charged tracks only LQ
________ > 7[0
AN
« BF<4.4108 (BaBar, 104.021802, 2009)
. . g/ q q
New inclusive approach: \ > y
7[0

— No direct reconstruction of t on tag-side
— Combine all particles not used for signal and build RestOfEvent obiect

Signal (1mil) and background (L, = 100 fb~1)

30 5000

- Signal

N(TCO) >0 57 = g%‘u_ {4000
Charged'L\v\ .- / K n
trale/ Tta Sig\ 7‘[0 {3000

g
Ve

Rest of Event

42000

example for
reducing muon
background

10

MC-analysis on 100fb™* sample results:

41000

BG candidates / (1.79 deg)

Signal candidates / (1.79 deg)

* Fully suppressed background

0 0
° 0 H HPaS 0 0 25 50 75 100 125 150 175
5'3/(? Slgnél efficiency (_B_e”e 4.2%) Polar angle of missing momentum [deg]
* NN trigger increases efficiency further
«  competitive witrh 800 fb! (end of 2022) C. Kiesling, F. Meggendorfer, M. Nemeth-Csoka
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D
T — 1 + a(invisible) o

Belle Il

» Invisible boson manifests as a peak in the pseudo-rest-frame of the t

» Unblinding work in Progress — Result scheduled for Moriond

x10% %102
1.4 r .
< Belle Il 2021 (preliminary) Guncorr .
T 12| simulation: fLdt = 630071 a Gelle 11 2021 (pre\lmlrﬁry) Belle Il
[CHE : e uneerr Simulation: det = 62.8"fb
' SM T S e ARGUS
S 1o0f e, 6
s == SM BG
=} 08 o B, T=qe
= s
@ } ToyData | —~ 5|
£ 06 % *Similar result expected in T —> ‘ua
¢ U]
o 04Ff 1
S ozt = 4r
H ., 0
0.0 Lt L L L L | Tteressee,., -:_.:
0.25 0.50 0.75 1.00 1.25 1.50 175 & 3+
= o Expected result
o T N .
Q ok with dominant
§ ) t 5L systematic uncertainties
S «Q
= 0 - . - - - . .
o 0.25 0.50 0.75 1.00 1.25 1.50 1.75
=% 1000 1
S T UV UL LR
I T R )
s o it Mt et | e TS
g UTTTTTTTE T TR T b e T
a . . . . . . . [ . L . L .
= 0.25 0.50 0.75 1.00 125 1.50 175 0.00 0.25 0.50 0.75 1.00 1.25 1.50
p: [GeV] Mq [GeV]

Problem: reconstruction of rest frame of T due to missing v
Special tool developed: ,Generalised Known Kinematics' arXiv 2109.14455

T. Kraetzschmar
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Summary

Main activities at MPP for Belle/Belle II:

Service Tasks

Preparations of PXD replacement
CO, cooling

Computing (Tier IlI)

NN trigger

Tracking (slow pion rescue)

Physics Analyis

Time dependent CP violation
Charmless B-decays
t-Physics

First papers already published

Many more analyses in preparation

Expect world leading results for low mass dark matter and t
Belle Il will reach the break even with Belle/Barbar end of 2022

m(K*n~)[GeV/c’]

H.-G. Moser, MPP project review, December 13, 2021 29



