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SVD (Silicon Vertex Detector)
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(D-2 Collision BGDH|FE
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(D-2 Collision BGD A E#E R

Collision BG(£) = total BG CE|ZE) — Single-beam BGs(#£7E)
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2 MC & D bR

MCOFER & b
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Structure of Belle [| SVD

Each of 4 layers is a cylindrical array of Ladders mounted on end rings supported by carbon fiber structure.

Electric signals from sensors are processed by front-end ASICs on the ladder, guided by flex circuits and read out at the ladder
ends.

Evaporative CO2 cooling system with thin SUS304 pipes
> Average material budget 0.7% X per layer

Ladder
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SVD Sensor

DSSD 3 shapes of DSSDs are used in different locations.
(Double-sided Silicon Strip Detector) 20 L et bERs 5y s o Ty
sado A r [Cm] : Iayers -—--- Rectangular (122.8 x 38.4 mm®, 160 / 50 um pitch)
10  semm————a— .
R 4 m— >
- 3 — —_—
- BWD 1 +2‘—" FWD [cm]
O 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I
-30 -20 -10 0 10 20 30 40
n-strip 195 125 126 [mm]
e P ten oo - ==
Resistivity: 2kQcm 14 x120 x38
Deplet|0n VOItage 40'60V Sma" Large TrapeZOidaI
Operation Voltage: 100V
# of p-strips* 768 768 768
p-strip pitch* 50 ym 75 um 50-75 ym
# of n-strips* 768 512 512
n-strip pitch* 160 um 240 ym 240 ym
thickness 320 pm 320 um 300 pm
manufacturer HPK Micron

*readout strips — one floating strip on both sides
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SVD standalone tracking

bkg scale | efficiency | fake rate | hit efficiency | occupancy L3 U/V

bkg x 1 0.961 0.054 0.957 0.013/0.012 T Lueck

bkg x 2 0.946 0.098 0.948 0.023/0.021

bkg x 3 0.935 0.136 0.937 0.032/0.030 Validation method

bkg x 5 0.907 0.227 0.920 0.052/0.047

bkg x 10 0.819 0.488 0.884 0.102/0.090 @ generate 1000 MC events of T(4S) — BB

Full tracking chain @ use MC-true tracks for normalization:

bkg scale | efficiency | fake rate | hit efficiency | occupancy L3 U/V o use true information to connect detector hits into a track

bkg x 1 0.955 0.053 0.818 0.013/0.012 candidate (TC) = MC-track candidate

bkg x 2 0.939 0.086 0.744 0.023/0.021 o a reconstructed TC is matched to a MC-TC if at least 60% of

bkg x 3 0.919 0.119 0.635 0.032/0.030 the contained hits are also contained in the MC-TC

bkg x 5 0.856 0.189 0.422 0.052/0.047 o finding efficiency: # reconstructed TC matched to MC-TC/ #

bkg x 10 | 0.726 0.422 0.407 0.102/0.090 MC- TC

/ o fake rate: # unmatched TC / # total TC
@ Note: hit efficiency only on matched TC = biased! ‘
@ ave. # tracks in BB event = 11 = prob. fully reconstruct = ¢'*:
o €=0.955 = ¢! =0.603 o
[o c=0039 = ¢ =0.500 ] occupancy 2-3%
7 = 0/ £ =LA -

-> BBbarERD 5 B, 50% % e B
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SuperKEKB collimation system A Natochi

LER — 10 collimators: Interaction region

- 7 horizontal: DO6{H1,H3}
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e
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-2 iy ; oo
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- 1l horizontal: ~ DO1{H3,H4, H5} Two-sides | =. :
N 1
D12{H1,H2 H3,H4} One-sid g p11 -4} - ; -14- pos
ne-siae 2 d g| |8
DO9SH1,HZ,H3,H4} | | - T e o __§ [}
- gver[i[ak DU]_V]_ } Two-sides H 3 2 [ _[_[[ @: Horizontal Colimator (KEK8 type) °© Q é
3| 3| 3| m: vertical Collimator (KeKB type) | |3
D12{V1VeV3 v} a1 B 52 A B T e
_cf ; B : Vertica imator (Super| type,
DOg{Vl VZ Vj V4} one Slde ggg E{illlngat::;s H4 © : Horizontal Collimator (SuperKEKB type)
e - D09 V1, V2, V3, V4 [: Vertical Collimator (SuperKEKB type)
@ : Horizontal Collimator (SuperKEKB type)
[: Vertical Collimator (SuperKEKB type)
LER Collimators
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1
1
| |
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data vs MC, Spatial distribution

o \\5'5\‘11\\_ Y Touschek / Beam-gas decomposition and
e ¢ X data/MC comparison are done per

yz Layer (r dependence)
o8 L d T e 6 Ladder (phi dependence)
N DN Z position (z dependence)
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| ER data vs MC
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HER data

vs MC

layer
HER T data vs MC (7 Dec. 2019)
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HER highE cluster

7 Dec. 2019 HER, random L3ave occupancy (highE)
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