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* DJIEeKTPOH-NO3UTPOHHBIN KOJIaiep ¢
ACCUMETPUYHOM SHEPIUEN NyYKOB

* BeeneH B skcrutyaranuio B 2018 rogy
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e TIpoeKkTHasA CBETUMOCTD:
6.3 x 103 cm—2¢ !

e JloCTUrHYTasi CBETUMOCTb:
4.7 x 10%® ecm2¢ !



HetekTop Belle-I1

KL and muon detector:
Resistive Plate Counter (barrel)
- WLSF + MPPC (end-caps)

EM Calorimeter:
Csl(Tl), waveform samp #\\\\ \Q\{
\

8
Pure Csl + waveform sa Q‘\\m

electron (7GeV)

2cm diameter

Vertex Detector

[Beryllium beam pipe
[2 layers DEPFET + 4 |ayers'D

positron (4GeV)

He(50%):C2Hs(50%), Small ce
lever arm, fast electronics




AuekTpomaranTHbii kajgopumetrp (ECL)
Barrel (6624 crystals)
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e 8736 kpuctayuioB CsI(TIl)

o [wumnapuueckas (barrel) u 1Be TOpLIEBBIX

cekimu (endcaps)

* Pa3smepsi kpuctamma: 5.5 x 5.5 x 30 cm® (16 Xp)

L Global
(Flash ADC & trigger
trigger

ol < Luminosity Slow

Charge Sensitive i
monitor control

Preamplifier

[l Front-end T
timing (Trigger & Timing
switeh Distribution)

ShaperDSP

ECiCollector WNSSLZIN

EventBuilder

* ShaperDSP - ycunenue, (hopmupoBanue u
olrdpoBKa CUrHasa, orpe/ie/ieHue BpeMeH! 1

AMITIMTYbI CUT'HaJIa

* AHaJOroBasi CyMMa CUIHaJIoOB BHYTpU
TPUITEPHOMN SUEHKH MOCTYNAET B TPUITEPHBII
monyis FAM



N3emepenne cBETUMOCTH

* l3mepeHue cBETMMOCTH B peajlbHOM BpeMEHU BARREL CALORIMETER
HEOOXOANMO IJIs1 HACTPOIKH YCKOPUTEJISt

* Tpouecch e"e™ — ete " mete™ — yy-
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Momnutop ceetumoctu (LOM)

modules (8)

Tca
c3
TC2
€1

Tca
T3
TC2
€1

1/16 Sector 2

Backward Endcap | shaperose

FAM

b

sector 1SUM &

¢

VME crate x 8

o
single|cable

o
sector 2 SUM

* 16 kpucTa/uIoB (hOPMUPYIOT TPUTTEPHYIO SUEHKY

e CurHaisl ¢ 4-x TPUITEPHBIX AYEEK - CEKTOpPA

TOPLIEBOT0O KajopumeTpa cymmypyiorcsi B FAM u
MOAAIOTCS B MOHUTOP CBETUMOCTH

» Kaxnas TopueBas yacTb Kajopumerpa - 16

CEKTOPOB

[JINC Xilinx Spartan-6

Yertsipe 12-6utHbIX 8-KaHambHBIX ALIIT AD9637
€ 4acToTOM commmpoBanus 10 40 MI'n

64 Mb Flash SST25VF064 s xpanenus
nporpammsl 11t Microblaze LIITY

OneparusHas namars DDR3 128 MB



LOM firmware

Signals from
ECL trigger
cells

Readout
PC

Luminosity online monitoring module

Deserializer 1 to

Test pattern
generator

TCRIP

1

Spartan-6 FPGA

data from trigger
timing distribution L

system injection veto,
DAQ status
B2TT core
Luminosity
ADC control logic
—> (ring buffer for
ADC samples) i
Histogram oo
Memory

Microblaze CPU «——» Redisters

file

Serial Flash

(baremetal
application)
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Forward Endcap (FE)

signal threshold Tgg

SFE
FE discriminator DFE g;|ns
%
¢ SBE

Backward Endcap (BE) i

oo | |
Qi based on all
T FE; and BE;

Quality (topology) signal

BH=DFE & DBE & Q;

Event trigger
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e Simulation BhabhaYaga@NLO Simulation BhabhaYaga@NLO
ECL position S ac uncertainty e o uncertanty
Calibration 0.3 +5% Calibration 03 +5%
Total 10 Total L0
ECL position 0.8 +5 mm
Simulation accuracy S'a’;‘c‘ﬂ::" 0.4 B"a::f:iffym BhabhaYaga@NLO uncertainty
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Total 1.0
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Calibration 0.3 +5% Calibration 03 +5%
Total 1.0 Total 10
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Total 1.0
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storage | \

T Readout
H|I¥| LOM tl'jata software
LOM expert | w113l quality | el meppoo

EPICS i[LOM shell ] troniod |
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* BbruuThiBaHME JAHHBIX U3 MOHHUTOpPA

CBETUMOCTH

e BrruncieHue CBETUMOCTH IO JaHHBIM

cueTa COOBITHIA MOHHTOPOM CBETUMOCTH

 Ilepenaya JaHHBIX B CUCTEMY
MeIJIEHHOT'O KOHTPOJISI

* [TomHocThio He3aBUcUMO OT DAQ

IIporpamnoe odecneuenue

Instantaneous luminosity (nb*-1 or 1033 cm”-2 s*-1)
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Delivered luminosity (w/o deadtime and w/o inj veto)
== Recorded luminosity (with deadtime and with inj veto)
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* Omnpepenenuie mbeaectanon AL

* Onpenenenue 1ieHs Kanana ALIIT a

SHEPTeTHUECKUX €IUHUIIaX
e CTabWIbHOCTDH KaauOPOBKH Jydiie 1%

» KoppekTHas ycTtaHoBKa Noporos B MaB



Beam Current [A]

Luminosity [1032]
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CpaBnenue online/offline

 Offline u3mMepeHue cBETUMOCTHU MO
HaOpaHHBIM JaHHBIM C AETEKTOPOM
Belle-II

e Ucnonb3yoTtcs coObITHs
ete™ — ete™, 3aperucTpupoBaHHbIE B
[WIMHIPUYECKON YacTH KaJOPUMETPA.

o CucremMatuvecKkasi orperHoCTh
o dmaiin nzmepenunii — 0.6%

Belle IT data, spring 2022
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3akjaroueHue

° CJ’Iy)KI/IT OCHOBHOI CUCTEeMOM HU3MEpPCHUA a0COJIIOTHOM BEJIMYMHBI CBETUMOCTHU

KOJLTaiijiepa B peabHOM BpeMeHH

* bectnepe6oiiHoe 1 cTabuiibHOE U3Mepenue ceetumoctu ¢ 2018 roga

+ CTaTHCTHYECKAs TIOTPEMIHOCTh OMpeIe/IeHNs MITHOBEHHOTO B3HAUEH s CBETHMOCTH,
M3MepeHHoi 3a 1 ¢, cocrasiser 2.7% npu Tekyeii ceetumoctn 4.7 x 103*cm2s71

* Pacxoxnenue ¢ offline usmepeHusiMu CBETUMOCTH COCTaBUIIO MeHee 2%
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