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Physics Requirements

-Introduction: =

‘ Present development status and related ISsues:

Front end chip
Ladder & stave layout
Read-out & control

_ Global layout

_ Design Considerations
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 Determination of secondary vertices:

‘ Impact parameter resolution needed G(rcp) 50 um @ pt ~ 1 GeV/c
e Central Pb-Pb collisions:High track densities (> 50 cm2)

Need high resolution & high granularity:
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Tracking precision: 12 pum (r@) & 100 pm (2)
Two tracks separation: 100 um (r¢@) & 850 um (z)
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S A Impact parameter resolution:
Transverse Momenium [(5eWic) 50 um (r(p) @ pt — 13 GEV/C
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ALICE SPD: PRIMARY VERTEXING

e The determination of primary vertices Is necessary both for the
dimuon physics and for good tracking:

Vertex position in the vertex diamond
Size of the bunch: ox=0y=15um & 0z=5.3cm

- Primary vertex resolution needed: few ~ 10 um

» Read-out capability during high-L run with dimuon spectrometer
- SPD highest rate central tracking device

JUNE 5-8,2000 PIXEL2000 7



o(r@) <10 pm & o(z) <15 pm (low MLT events)....better for high MLT (!)
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Vertex resolution in z (micron)
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Eniries / 90um

Correlation of the hits in the two pixel layers
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e At r ~4cm during a running period of 10 years:

Total DOSE = 130Krad (1,3KGy) Pb-Pb

(21%) (20%)

Ca-Ca
(59%)

Total neutron flux < 1012 cm-2
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- Efficiency (within the allowed material budget ~ 0.6 % X,)

- Stability
- Reliability On the Iong term.
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Material breakdown

H Cooling

10% O Chip

O Support
21%

O Bus
31%

l Detector
21%
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1mm 15.86mm
_ 13.92mm :]

PIXEL DETECTOR

5 0 B B |
250um

PIXEL DETECTOR

200pum

COOLING TUBE _ \ \ / COOLING TUBE
Via between horizontal

and vertical lines FIBER CARBON SUPPORT

6 ANALOG_GND 25um
5 ANALOG_POWER 25um
4 VERTICAL LINES 5um

3 HORIZONTAL LINES 10pm Em  Aluminium

2 DIGITAL_POWER 25um .
1 DIGITAL_GND 25um 1 Polylmlde

Solution A Solution B

—)
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200mm x 17mm Aluminium: 15um
4 aluminium layers Kapton: 50um
bus = 81 lines 100um Glue: 10um
Total thickness.300um

Verticallines

][ mesreicly s fssver ) extstep:200um &6 Al lyers
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OLD
PILOT
CHIP
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40m  (ON DETECTOR)

(CLOSE DETECTOR)

OLD
ROUTER

200 m (COUNTING ROOM)

(COUNTING ROOM)

NEW
ROUTER

R 1) SIMPLER PILOT —p» LESSRISKY ASIC

2) AVAIBLE F.E. OPT. LINK —p» LESS MAN POWER
3) 200 m LINK —p» ROUTER ACCESSIBLE

4) FPGA + MEM + DSP ROUTER —p FLEXIBILITY FOR FUTURE “UPGRADINGS”

5) RAW DATA TRANSMITTED —p OCCUPANCY INDEPENDANCE

PIXEL2000
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pixel
chip 9

mrrmm

serializer®

link pixel _
optics receiver converter pixel
G-link router
S pixel transmit

EE' busy

= £
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L1, L2y, L2n
pixelchip pilot router
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A VME board version
exists now !

(D

STATUS:
- HDL description done
- Simulation of the behaviour soon

- Implementation of fpga & DSP next year

)
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Power supplies 1 shee b
PSa = 12%W554 12 Vieg 5V SAdovde & Tin
PSd = 12V/sA 'l +3Va, +3Vel)
wolage & curren monirs
P5h = XN/ mA detecioe binsdisributor
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| detecion bias calvle {4}
i
Slow Control
L0 Poweer supply gromps iodal L0 shoe bowex per side toal

PIXEL2000

| half secior =
= b half staves =
= 12 ladders

Va= 620
¥ = 1L6-2.00
b =50V

gunl_lzllmubhu-wuﬂ
perweer cables |+ fze
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10 half secters per side Lol
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A
ALICE SPD:

WEIGHT of the SERVICES

Options:
- kapton foil power cables or
multiwires ribbon p.c.

- kapton foil signals cables or
multiwires ribbon s.c. or
multishielded twisted pair s.c.
- optical fiber

‘ ~ 110-140 g/half-stave & ~ 1m long cables system
Total weight for each side ~ 7-8 kg
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ITS CABLING LAYOUT PROPOSAL
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Average lengih = 3500 mm

Installation sequence issue:
- Beam pipe

- SPD (two half shell)

- SDD+SST

- TPC

JUNE 5-8,2000 PIXEL2000

2

/‘

{

25



System architecture )

&

Radiation damage )

Technological aspects —i
Infrastructure ,

Installation ,
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