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Signals

J/psi: NO RTH A RM

  BR*σ = 9x10-27 cm 2  M INIM UM  BIA S, A u-A u

  L = (2x1026 cm -2s-1)(1.08x107 sec)

  PISA /PISO RP accept = 0.043

  # M B Events =  8.4 x 105

  # Central Events  = 1.88x105/year   

φ: NO RTH A RM
  BR*σ = 6.09x10-27 cm 2  M INIM UM  BIA S

  L = (2x1026 cm -2s-1)(1.08x107 sec)

  PISA /PISO RP accept = 0.0058

  # M B Events =  7.6x104

  # Central Events  = 1.8x104/year   

RQH�\HDU�DW�EOXH�ERRN�OXPLQRVLW\
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Com binatorial Background

Run Charlie’s 9105 PISA  events through PISO RP analysis

Keep tracks w hich:

  --pass through at least 7/9 Tracking cham bers

  --reach at least plane 3 of the m uID

  --pass m om entum  depth cut (from  Ken Read)

  --point back to vertex from  Station 1

  --pass trigger road cut (from  Ken Read)

Count num ber of opposite-sign dim uons/9105 events --> 

acceptance of dim uons from  central events

M ix 9105x9105 events to get better statistics in m ass 

spectrum .  Norm alize using σ(Central)*dim uon acceptance

σ(Central) = 612 m barns



'UHOO�<DQ�UDWHV
0HO\QGD�%URRNV

µTr

Signals

Drell-Yan: NO RTH A RM

  σ = 29.95 nbarns,    M >1 GeV , pp, all angles
  k = 2

  L = (2x1026 cm -2x-1)(1.08x107 sec) (1 RHIC yr, blue book)

  # Central Events = (L)(σ)(k)(10-33)(A 4/3) = 1.5x105/RHIC yr.

  θ = (5,45)  accept = 0.112
  PISA /PISO RP accept = 0.0876

  total pairs/Central event = (1.5x105)(0.112)(0.0876)

                                       = 1.47x103/year
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Signals

Charm : NO RTH A RM

  σ = 200 µbarns,    single charm , pp, all angles

  L = (2x1026 cm -2s-1)(1.08x107 sec)

  # Central Events = (L)(σ)(10-30)(A 4/3) = 4.95x108

  DIM UO NS, [θ = (5,45)*(BR)]2 accept = 0.0027
  PISA /PISO RP accept = 0.0185

  total pairs/Central event = (4.95x108)(0.0027)(0.0185)

                                       = 2.5x105/year
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Photon ID in the PbSc

Boring details { occupancies

1. Results based on 120 Au+Au HIJING events

2. No DC shield

3. 1 MeV tracking threshold

4. Energy means calibrated energy (*)

5. Primary: the particle that deposited most of the energy, irrespective

of its momentum

Occupancies (number of towers hit)

Parent Cut All hits Vertex Non-vertex

All None 26.81% 21.29% 5.52%

2 MeV 15.00% 9.89% 5.11%

8 MeV 11.02% 7.37% 3.65%

20 MeV 7.53% 5.12% 2.41%

Photon None 7.53% 5.43% 2.10%

2 MeV 6.89% 5.03% 1.86%

8 MeV 4.67% 3.56% 1.11%

20 MeV 2.86% 2.31% 0.55%

Single and multiple hit towers, E > 20 MeV

Primary ID Prim>20MeV Sec<20MeV Sec<8MeV Sec<2MeV No sec.

All 98.28% 10.08% 6.01% 1.21% 83.86%

Photon 97.84% 9.70% 5.87% 1.20% 84.30%

Columns 3-6 always assume that the primary particle

deposited at least 20 MeV

1
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	Rates
	Event collection defined by
	20 MB/s taping rate
	approx. 0.4 MB/central Au + Au event
	smaller for less central, smaller systems


	For initial running (all year-1?) beam limited
	write less than 20 MB/s initially
	take ALL Au + Au events until we reach 1/20-1/10 of design luminosity
	-> exact number depends on final event size & background levels
	-> need good minimum bias sample to study backgrounds, performance, etc.



	Low luminosity run
	early in year-1
	approximately 1% of design luminosity
	PHENIX takes ALL events
	interaction trigger only

	central event rate to tape = 100K per day
	beam limited
	write approx. 2 MB/sec to tape
	run time at 1% luminosity is 2-4 weeks



	Integrated luminosity needed - part 1
	physics                           # evts         Integ. L       Int. L with 0.5
	                                        central                           DF for PHENIX
	multiplicity/ET       200K  0.35mb-1   0.7mb-1
	charged hadrons  200K   0.35mb-1   0.7mb-1
	HBT                         1M      1.7mb-1     3.4mb-1
	inclusive photon    1M       1.7mb-1    3.4mb-1
	pi-zero                    3M       5.2mb-1  10.4mb-1


	Day-1 physics  (higher luminosity)
	f -> KK
	mass, width, yield
	require global tracking, TOF for high K momentum
	EMCAL time-of-flight to increase acceptance

	ONE central arm

	single high pt leptons from charm decay
	require same as above plus EMCAL, RICH
	MUTR and MUID

	J/y -> muon pairs
	require muon arm


	Statistics for higher L goals
	for 30M central events on tape
	1 month taping at 10% design luminosity
	write ~1M events per day


	f -> KK
	~11K f -> KK into TOF with pt>0.8 GeV/c
	100-200K into EMCAL
	S/B from 1/20 to 1/100 
	   (depends on pt, aperture)

	single high pt leptons from charm decay
	180K single electrons with pt>1 GeV/c
	single high pt muons also. number?

	J/y -> muon pairs
	2-5 K dimuons (depends on suppression)
	S/B = 2.7
	can look at centrality dependence


	EMCAL TOF
	Phi to K pairs using EMCAL
	Dimuon performance
	Dimuon signal rates
	Dimuon signal  mass spectrum
	Background generation
	Drell-Yan rates
	Charm
	Higher luminosity run
	latter part of year-1 
	Integrated luminosity
	52 mb-1 on tape
	104 mb-1 delivered from RHIC
	if PHENIX duty factor is 50%

	data sample of 30M central events

	at 10% of design luminosity
	approximately 1 month of taping
	so approximately 2 months of running

	near rate where PHENIX is tape limited
	write 1M central collisions per day
	trigger requirements minimal


	Other beams/energies
	PHENIX priorities for year-1
	1) collect both data sets
	need 52 mb-1 ON TAPE

	2) aim for polarized p+p in year-2
	ensure required machine studies in year-1


	can do physics with other Au + Au energies or other ion species
	need at least several inverse microbarns, prefer 10-20 mb-1
	need ~100 mb-1 for lepton physics


	Projected RHIC L growth
	Run Issues
	Will we get enough integrated luminosity?
	What do 4 weeks of spin commissioning imply?
	``cost'' is 20% of the integrated luminosity

	PHENIX stated goals
	1. Accomplish both sets of physics goals with full energy Au + Au
	2. Commission polarized beam


	Year-1 physics goals  and workshop groups
	EMCAL occupancies
	Cluster - track overlaps

