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PHZENIX The RHIC Charge

Move from exploration of new matter formed in A+A collision to
characterization of its properties

Accelerate progress in the developing spin program

Upgrade two major detectors (PHENIX and STAR)

Increase acceptance
Implement vertex tracking
Implement jet measurements

Upgrade RHIC

X40 increase in luminosity




PHENIX Upgrade
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PH-ENIX
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Sy Inspiration: PAMELA
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Jongitudinal strucilrs

e/m compartments

upstream

Hadronic (leakage)

downstream

Si sensors
pads

70y identifier

(strip-pixels)
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e NCC signal packaging

concept

-This is the calorimeter — all pads in the subtower are contributing to
signal;

-Noise budget is set by physics: better is an enemy of the good;

Flex Cable
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SN Readout: Dynamic range

Dynamic range [GeV] ~100 Kinematical limit
MIP in a single Si layer (e) 24k ~300 mkm Si
MIP in a subtower (e) 144k-240k 6 to 10 Si layers

Max. charge per eventina 2.1 1080or~40pC 50 GeV deposition, 1.7%
subtower(e) sampling fraction

Dynamic range >10000 MIP MIP, (sum over 10 layers)
>1000 MIP,,

Underlying event contribution

can be neglected even in tt
central AuAc=eet

Distance from the beam axis [cm]

11/8/2004
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Readout: Noise budget

Compartment
Sampling layers
Sampling fraction (%)
MIP energy loss [MeV]

Pad capacitance [pF]
Trace capacitance [pF]

Energy range of interest
[GeV]

Intrinsic energy resolution
(em showers) [GeV]

ENC budget [MeV]
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CSA followed + 4-th order shaper (PSPICE);

Rise time and shaping time optimized to achieve
optimum noise performance for any given base-to-base
(1% level) pulse length on the ADC input;

Options:
(a) Hybrid amplifier
developed at BNL for ENC v Bis o B Tineb Towe Cop.
ATLAS (4 channels
on a common
SUlpelElE); 40K limit
(b) QIE —charge 3_ J
integrator and ] e [P
encoder (FNAL ->
CMS); it

_______ X 1-sts 1 2:.U] F
t"lm "—m‘is =1300pF
— X 3-d se | x JOpF

(c) Custom chip
(PAMELA, CALICE)



o Back of the envelope estimate based upon experience with existing
PHENIX EMC:

PHENIX today has a brute-force pattern recognition
procedure failing at around 15 GeV/c 0 momenta

NCC is x10 closer to production vertex
1.5 GeVic

x10 better lateral granularity (and x3 smaller molier
radius) resulting in x 3.5 two photon separation

5 GeVic

With 0.5 mm strips in the shower max we can separate
two close photons down to ~2 mm compared to ~2 cm
assumed for NCC itself

~30 GeV/c
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Strip-Pixel structures
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SVX4 — (CDF/D0O Upgrade) — based readout
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Summary

o PHENIX has great plans for a program of new physics. It spans
the whole range of pp (including polarized), pA and dA collisions
at RHIC.

o Integrated forward spectrometer upgrade is the precondition for
PHENIX to stay competitive in this new field of physics.

o0 We have technical solutions which match physics and present

an excellent opportunity for new groups both in physics and
Instrumentation!
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http://www.rhic.bnl.gov/

Probing the Density

This machine probes initial state densities using probes
that are

(initial hard scatterings)

(in pQCD)

(measured in p+p)

(~ A*B “binary collisions)
» These features not
avalilable prior to RHIC
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