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SuperKEKB and Belle |

A SuperKEKB collider (KEK, Japan) 1000 Detector
A Asymmetric energy (Tt 'OQQ QX 0QQ)
A CM energy: 10.58 GeV for| 1T Y
resonance

A Nano beam scheme to achieve high
luminosity

A Target luminosity: ¢ pTT o
A Target Integrated 0: v 0 O

A B factory at luminosity frontier <-> LHC
A Search for new physics with B, charm, and

T rare decays Belle IT
A So far ~ 424/"@ are collected since ‘= <

March 2019

A~t& pmnax i ,thenew worldrecord
luminosity more than twice of KEKB - SuperKEKB




Belle 1l vertex detector

A Vertex detector (VXD)
A 2 layers pixel detector (PXD)
A DEPFET pixel sensor
A 4 layers silicon vertex detector (SVD)
A Double-sided Silicon Strip Detector

A Main features of Belle I SVD
A Extrapolate tracks to PXD
A Standalone tracking for low ] tracks
A Precise vertexing of 0
A Particle identification via dE/dx

A SVD+PXD operation requirements

A High background environment,
with hit rates of 20 and 3 MHz/ax  for
PXD (R = 14 mm) and SVD L3 (R = 40mm)

A Radiation hardness: 2 and 0.2 Mrad/yr for PXD
and SVD L3



$310 mm

O Diamond radiation sensors

A Each detector layer is organized in mechanically and electrically S/;résdoerf R(?frlnu)s
L3 7 39

independent subsets called ladders

A Low material budget: 0.7%c per layer 2
A Total silicon area pg& & L4 10 3 80
A Diamond sensors for radiation monitor and beam abort LS 12 4 104
L6 16 5 135

Total 45 172



-end ASICs

A APV25 front-end chip
A Shaping time of 50 ns
A 128 channels

SVD sensors and front

A Double-sided Silicon Strip
Detector (DSSD)

A AC coupled strips
A Depletion Voltage: 20-60 V

A Operation Voltage: 100 V
A Radiation hard: >100 Mrad

A 3 different DSSD shapes .
P A Power consumption: 0.4 W r
rlomif loers /chip (700 W in total) G
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o B L T e A Operated in multi-peak mods @ 32 Mhz

. - = ME‘% “1]21 A corresponding to 1/16 of the SuperKEKB
x14 x120 __x38 RF clock
Small | Large | Trapezoidal A 6 subsequent samples recorded, 3/6-
ECIER 70 £ o mixed acquisition mode also prepared to
belop B TR reduce the dead time, data size and
# of n-strips* 768 512 512 . . .
n-strip pitch® [IEC L occupancy at high luminosity
thickness 320 ym 320 um 300 ym
manufacturer HPK Micron

*readout strips — one floating strip on both sides



Origami chip -on-sensor concept

A Readout chips directly on each middle
Sensor:
A Shorter signal propagation length A
smaller capacitance and noise

A Cool only one side with two-phase #/ (-
20 ) cooling
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Construction, assembly, installation

A 2008 Sep: first Origami chip-on senor concept

A 2010 Oct: Belle Il Technical design report

A 2018 Feb/Jul: 1st/2nd SVD half-shell assembled

A 2018 Nov: installed in Belle II

A 2019 Mar: first beam collision with complete detector



