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• D t t ti iti ( ili t d t t )• Detector activities (silicon vertex detectors)
‐ Belle II (PXD: Layers 1‐2):

‐ PXD support: termo‐mechanics
‐ Testbeam
‐ Electronics: test and reparation

‐ SuperB (VTX:Layers 1‐5)
‐ Electronics (FEE)
‐Microstrips sensors: tests and characterization

• PhysicsPhysics
‐ Charm threshold studies at SuperB
‐ Defining common Spanish interests
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Detector activities:Detector activities: 
present and plans
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Detector activities: The IFIC’s lab

Two automatic wafer probe stations
Wire‐bonders: one fully automatic,  the other 2 manual
Laser interferometer system, Glue dispenser, sensor test cage

80m2 clean room class 10000 (ISO7), with 1oC controlled temperature and ±5% humidity: 
detector characterization, module assembly, bonding, metrology, and electrical QA test 
+ dedicated laboratory room with a CO2 cooling open system, N2 dewar, climatic chamber
and thermal camera: thermal tests

Electronics workshop

CNC lathers and grinders with ~5μm precision
MIG and TIG soldering machines, 3D CAD design
Visual and contact CMM with ~ 1μm prec.

PCB design and fabrication (up 7 layers) 4



Belle II vertex detector: PXD + SVD

- 6 layers at radii from 1.3 cm to 14 cm 

2 layers with
Pixel detector
(DEPFET)4 layers with (DEPFET)4 layers with

Strip detectors
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Belle II PXD C. Mariñas simulation
CERN‐THESIS‐2011‐101

2 layers with 8 (inner)+ 12 (outer) ladders (r=14,22mm)  
4 DCD’s: 1.5W each

4 DHP’s: 0.5W each

12 switchers: 
0.5 W x 2 sides

Sensors: 
0.5 W x 2 sides

Belle‐II PXD
P i l i 10

Power consummption:
18W one ladder
360W the full detector

Point resolution 10 m 

Material budget ~ 0.1% X0
Radiation tolerance >1 MRad/year

Prototype DEPFET pixel 
sensor and readout

Radiation tolerance >1 MRad/year

Frame time 10 s

Occupancy 0.4 hits/m2/s

Power consumption 18 W/ladder
(360W entire detector)

→  At IFIC test the mechanical design and cooling system for the PXD detector
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PXD thermal Mock‐up
Support and cooling block structures made 
by 3D sintering process (testing several 
materials)materials)

COCO22
Air Air flowflow

Blue: CO2 capillaries
Yellow: Air channels

Cooling Block (Stainless Steel)

DEPFET resistor samples
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PXD thermal Mock‐up

Mock‐up setup:
‐ Cooling blocks, cooled down with CO2 (~12bar T~‐30C)
D i /N fl ( 2 / T 15 25C *) ( l d d ith N li id t h )‐ Dry air/N2 gas flow (v =2 m/s, T= ‐15 – 25C *)  (cooled down with N2 liquid atmosphere)

‐ Dummy ladders:   Cu and Al ladders with heaters (inner and outer ladders). 
‐ Power dissipated along ladder: 1‐4 W  T ~ 30C‐60C  

 Resistor Si samples Resistor Si samples
‐ Power dissipation: Sensor: P ~ 0.5 ‐ 1 W 

Switchers:  P ~ 0.25 ‐ 0.5 W 
DCDs/DHPs: P ~2.5 ‐ 8 WDCDs/DHPs: P  2.5  8 W 

CO2 pipes
Cooling blocks

Resistor ladder

Cu dummy ladders
Al beam pipe

Air/N2 gas pipes

Cu dummy ladders

Arantza Oyanguren 8Granada, September 2011

(*before entering  the pipes) 8



PXD thermal Mock‐up

COCO22 open open 
systemsystem NitrogenNitrogen

liquidliquid DewarDewarThermallyThermally
isolatedisolated boxbox ((cooledcooled air)air)isolatedisolated boxbox
withwith drydry atmosphereatmosphere

MockMock‐‐upup

chillerchiller

IR cameraIR camera

chillerchiller

99
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PXD thermal Mock‐up

M t t l i d t l dd d i th li bl k

Method:
‐Measure temperature along inner and outer ladders and in the cooling blocks  
with an IR camera (properly calibrated) and PT’100 probes 

CO2 cooling:
 Cooling Block temperature

 Studies:

DCD/
DCD/
DHPsensor Cooling Block temperature

 Power dissipation (DCDs/DHPs)

Air flow cooling:

DHP switchers

Air flow cooling:  
 Air velocity 
 Power dissipation
(sensor and switchers)(sensor and switchers)

Arantza Oyanguren 10
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PXD thermal Mock‐up

‐ Effect of blowing dry air at room temperature
Sensor: P ~ 1 W x 2
Switchers: P ~ 0.25 W    (left switcher off)
DCDs/DHPs: P ~2 5 W x 2

 Results: 

(25C):

(corrected emmisivity)
DCD/
DHP

DCD/
DHP

(vair (inlet) ~ 2 m/s)

DCDs/DHPs: P  2.5 W x 2

DCD/
DHP

DCD/
DHP

Camera position

‐The air flow (at room T) decreases 
and homogenizes the temperature 

Camera position

along the detector. 
 Decreases T ~ 15 C
Max T along the ladder 18C 8C
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Detector on
Background (room T) 

PXD thermal Mock‐up
End flanges cooled with CO2

Air flow at room T
Air/N2 flow cooled [‐8,‐15]C *‐ Cooling down the cooling blocks with CO2 and 

blowing dry air/ N2 gas at several temperatures

 Results: 

Sensor:  P ~ 0.5 W x 2
Switchers:   P ~ 0.5 W  

Sensor

blowing dry air/ N2 gas at several temperatures

DCDs/DHPs:  P ~ 8 W x 2

T 
(º
C)

T

Camera position

Camera position
Switchers

(corrected emmisivity)

T 
(º
C)

(corrected emmisivity)

(* T measured before entering the pipes)
Camera position
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PXD thermal Mock‐up

 At present, all tests of air cooling show:

Summary:

 Significant effect of air cooling even at room T (T=15C for P ~2.5W )

 Cooled air flow decreases the ladder temperature below ~20CCooled air flow decreases the ladder temperature below 20 C

 Tmax along the ladder less or around 10C (with cooled endflanges)

→ Next tests with closed volume, endflanges fully covered with heaters, 
air flow through carbon fibers

13Arantza Oyanguren 
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Detector ibrations/deformations
PXD thermal Mock‐up

No air

Detector vibrations/deformations:
Capacitive movement sensors

Effect of air flow

→ Max deformaƟon along the ladder~ 4m
→VibraƟon peak at 350Hz (very low amplitude)
→ RMS with air flow is 0.4 m (0.2 m w/o) 14



DEPFET Testbeam (‘11) (M. Vos)

•Telescope: use EUDET at CERN
•(3‐5 mm pointing precision) 

3‐19 October 2011: 
Running together with Belle‐II SVD. 

Sustained 800 Hz data taking. 
Data taking efficiency ~ 30%.

(Data: 120 GeV pions under

Th D i U d T

(Data: 120 GeV pions under 
perpendicular incidence)

Three Devices Under Test:
 Old system: 450 m ILC design sensor
 Two new devices:

 Built on new hybrid 4.1
 PXD6 with Belle‐II design
 Sensors thinned to 50 m (Belle‐II → 75 m)
 DCD read‐out chip operated at 100 MHz DCD read out chip operated at 100 MHz 

(nominal 320 MHz is possible on one) 
15



DEPFET Testbeam
Noise performance: 
Common mode noise < 1 ADU
Intrinsic noise, after CM subtraction: 0.5 ADU

Spatial resolution: 
Single‐pixel cluster show expected “box” 
distribution from ‐25 to +25 μm,Intrinsic noise, after CM subtraction: 0.5 ADU  

Noise measurement agrees with lab. tests
distribution from  25 to  25 μm, 

 smearing by telescope resolution ~ 2‐3 μm 
 binary RMS = 50 μm / √12 = 14.4 μm 

Multiple‐pixel clusters are relatively rare 
under perpendicular incidence

Preliminary result for most 
probable signal on H4.1.04:p g
MPV ~ 10 ADU S/N ratio ~ 20 

(i.e. 40 in Belle‐II) 16



SuperB SVT
Based on BaBar SVT: 5 layers silicon strip modules + Layer0 at small radius 
to improve vertex resolution

Requeriments for Layer0:
→ R~1.5 cm, material budget < 1% X0,
→ hit resoluƟon 10‐15 μm in both coordinates
→ Track rate > 5MHz/cm2 (Total Dose > 3MRad/yr)
Technologies: Striplets, Hibrid Pixels, MAPS, VIPIX)

Layer 1‐5: Strips, new readout schemes L1‐3, L4‐5 

Layer Radius
0                   1.5 cm
1 3.3 cm
2 4.0 cm

Layer Radius
0                   1.5 cm
1 3.3 cm
2 4.0 cm0 c
3 5.9 cm
4 9.1 to 12.7 cm
5 11.4 to 14.6 cm

0 c
3 5.9 cm
4 9.1 to 12.7 cm
5 11.4 to 14.6 cm

40 cm30 cm
Layer0
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SuperB SVT
IFIC’s aim: 
‐Join Trieste and Milano efforts on sensor design, test and characterization 
for SVT layers 1‐5 (L Bosisio)for SVT layers 1 5 (L. Bosisio)

‐ electrical test and characterization

→Waiting BABAR spares to setup electrical tests

‐Join Pavia in the readout design (M. Manghisoni)

→ Waiting BABAR spares to setup electrical tests

g ( g )
‐ Inner layer (L1‐3) analog readout circuit
‐ electrical tests and characterization
‐ HDI (High Denisity Interconnect) circuit design (?)

→ In contact with Pavia designers, negotiating CADENCE Spectre Lisence with EUROPRACTICE
→ Want to contribute in the tests of first prototypes at the end of the year

‐Mechanics / thermal test? 
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Physics:Physics: 
present and plans
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Physics: 

Goal:Goal:


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Considerations:

→ Complete expressions for time dependent rates
→ Simplified expressions with CPT invariance, CP conserved in decay, and 2nd order in x, y21



SuperB fast simulation (FastSim):
D reconstruction:

t  resolution:

t = 0.75ps t = 0.22ps
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Sensitivity studies:
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Sensitivity studies:
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Sensitivity studies:
Considered scenarios:
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Results:
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Conclusions:
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Physics (future plans):

→ Finish sensitivity studies at charm threshold→ Finish sensitivity studies at charm threshold

→ Define common interest with Spanish theorists to start
l tanalyses setup

‐ tau physicstau physics
‐ rare B decays
‐ charm CPV 
‐ …. ?

→Join efforts from experimental and theory sides
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