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SuperKEKB and Belle II 

ÅSuperKEKB collider (KEK, Japan)
ÅAsymmetric energy (τὋὩὠὩ ǪχὋὩὠὩ )

ÅCM energy: 10.58 GeV for ɭτὛ
resonance

ÅNano beam scheme to achieve high 
luminosity

ÅTarget luminosity: φ ρπὧά ί
ÅTarget Integrated ὒ: υπὥὦ

ÅB factory at luminosity frontier <-> LHC
ÅSearch for new physics with B, charm, and 
†rare decays

ÅSo far ~ 424/Ὢὦ are collected since 
March 2019
Å~ τȢχ ρπὧά ί , the new world record 

luminosity more than twice of KEKB
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Belle II vertex detector
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ÅVertex detector (VXD)
Å2 layers pixel detector (PXD)

ÅDEPFET pixel sensor

Å4 layers silicon vertex detector (SVD)
ÅDouble-sided Silicon Strip Detector

ÅMain features of Belle II SVD
ÅExtrapolate tracks to PXD
ÅStandalone tracking for low ὴ tracks
ÅPrecise vertexing of ὑ
ÅParticle identification via dE/dx

ÅSVD+PXD operation requirements

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

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



Silicon Vertex Detector (SVD)

ÅEach detector layer is organized in mechanically and electrically 
independent subsets called ladders

ÅLow material budget: 0.7%ὢ per layer

ÅTotal silicon area ρȢςά

ÅDiamond sensors for radiation monitor and beam abort
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Ladder

Physics acceptance: —= 17-150°

Layer Ladders Sensors

/ladder

Radius 

(mm)

L3 7 2 39

L4 10 3 80

L5 12 4 104

L6 16 5 135

Total 45 172

Diamond radiation sensors



SVD sensors and front -end ASICs

ÅDouble-sided Silicon Strip 
Detector (DSSD)
ÅAC coupled strips
ÅDepletion Voltage: 20-60 V
ÅOperation Voltage: 100 V
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ÅAPV25 front-end chip

ÅShaping time of 50 ns

Å128 channels

ÅRadiation hard: >100 Mrad

ÅPower consumption: 0.4 W
/chip (700 W in total)

ÅOperated in multi-peak mods @ 32 Mhz

Åcorresponding to 1/16 of the SuperKEKB
RF clock

Å6 subsequent samples recorded, 3/6-
mixed acquisition mode also prepared to 
reduce the dead time, data size and 
occupancy at high luminosity

Å3 different DSSD shapes
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Origami chip -on-sensor concept

ÅReadout chips directly on each middle 
sensor:

ÅShorter signal propagation length Ą
smaller capacitance and noise

ÅCool only one side with two-phase #/ (-
20 ) cooling

7

DSSD

Thermal insulator

FPCB

APV25
Flexible fan -out

glue

wire 

n-side

p-side
Signal from p-side

Signal 

from n-side

ἍἛ pipe

ἍἛ pipe



Construction, assembly, installation

Å2008 Sep: first Origami chip-on senor concept

Å2010 Oct: Belle II Technical design report

Å2018 Feb/Jul: 1st/2nd SVD half-shell assembled

Å2018 Nov: installed in Belle II

Å2019 Mar: first beam collision with complete detector
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