Beam Use Proposal (RBUP)

As send out in other e-mail this refers to additional document that are available. For convenience  I have put them on pii3.brahms.bnl.gov/~videbaek/run4/index.html

Background

This proposal is meant to cover the request in the period of the next 5 years. The request should be given in terms of beam-species, energy and luminosities. As we know we have been requested to put forward this  under two different scenarios, namely with 27 cryo-weeks and 37 cryo-weeks. Further the luminosities are not really well defined i.e. T.Roser’s model for delivery of beams really has a very large span from the documents you have seen and available to you in the order of  factor 3. 

Organization

Thus is seems to me the best way of organizing the document is 

-background info i.e. baseline program  and desire to complete in 2-3 years

-accomplishments run 1-3

-physics  to be addressed in Runs ahead (additional notes further down)

AuAu at full energy

Si/Si at full energy

AuAu at another energy

Pp physics

Transverse spin asymmetries; Some additional reference spectra

Diffractive physics( brahms+pp2pp)

-detector status and upgrades.

-require luminosity for measurements

-Outline how this can be done under different scenario’s.

Physics

This can largely be taken from the draft future document, though it is missing discussion and arguments for running with different species and at lower energy. In  the summary are include some arguments for what can be lerne and what is/is not feasible in terms of exp.
 

Au-Au at full energy

a) Survey centrality dependence for ‘low’ pt. So far basic data are for 0-20% mainly.

b) Extend rapidity and lower pt coverage at forward y. This means going to 2.3 and to fill in spectra for particular protons and anti protons.

c) Selected rap (1,0,2.5,3.5) attempt to get v2(pt) in range .3-2 GeV/c)

d) At selected rapidities (not necessarily 2, but maybe rather 2.5 with better rates) extend to higher pt (but at still most 3-4 GeV/c is feasible)- centrality dependence.

Si-Si at full energy

a) Examining the thermal/chemical properties of a smaller system, but still with volume of high density. E.g stangeness production, mean <pt> vs y; transverse dynamics.

b) Y~1 and y~3 high pt for similar N(collision) as in more peripheral Au-Au.

Au-Au at lower energy.

a) Though clearly of interest measurement of ‘high pt’ 3-4 GeV/c may not be feasible. The interest is o the RAA return to the picture seen at SPS? The high pt is much softer say at ~60 GeV (see ISR data), and the luminosity and lifetime  is down by gamma, so the reach in pt is going to be much less.

b) Can enable to view dn/dy over almost full range (yb~4-4.5). What is the stopping (deltay)? Is the system here more like SPS than RHIC; this may help in settling the issue if a phase transition is setting in already at lower SPS energies. 

Pp at 200 GeV

a) Make measurements of the An (transverse asymmetry) at initially xf~.25-.3, and if working well extending to higher and both charges of π’s.

b) Complete some of the high pt measurement (y~2,and 4) important as reference for AuAu and dAu but also to establish matching of pp data to phytia, that presumably works well at higher pt (where one can also rely on pQCD calculations, certainly for shape, maybe with the normalization adjusted.

c) Possible mention the possibilities in Run-5/6 for a diffractive measurement as proposed/discussed with pp2pp an W.Kuhn. (see notes and comment from Wolfgang on web page).

In a sense neither a) or c) were part of the baseline Brahms program, but so is the case with other spin measurements done at RHIC (e.g. star forward pi0 measurements), so it can in my opinion well be part of a beam use request, though there may be more arguing to be done for the pp running where the CA-D is much in favor of a 2-IR running mode. 

Luminosity requirements

For the survey program i.e. lower pt and centrality dependence of <pt> and dn/dy (p,K,π) these are modest, but require more angle, field settings that we took in run-2. Particular to cover the protons and p-bars well at higher y (2-3.5) we basically need to take every 2 deg (e.g. 2.3,3 (3.5?), 4(4.5), 6, 8, 10 and 12. A requirement of ~100 p-bar at pt~1.5 in a dpt=.1 and dy=.1 is probably reasonable. 

The (1) high pt, and (2) flow measurements will require considerable running time. In fact it is the second part of the program that require the large statistics ~10-40K events per dpt-bin to be meaning full. 

The physics of coalescence and HBT has been mentioned as interesting; this needs some real input. Yield estimates and settings so it can be evaluated what else can be done at the same time.

Some typical #’s for reach in spectrum (all is AuAu) ; Recall 1 inverse μbarn ~ 6 M Min Bias collisions, with a best recording time of ~ 3h /( eff of vertex ==0.5 * eff of RHIC * live-time (0.7) * reco,pid (0.5)) ~ 15h, at end of ramp-up more realistic  is 1-1.5 inverse μb per day. 

	Rapidity
	Centrality
	Lum (in inverse μb
	Counts(pt=2)
	Pt where N=10

	Y=0; pions

	0-10%
	1 
	50
	2.6

	Y=0, pions

	60-80%
	1
	3
	1.6

	Y=1 pions
	60-80
	1
	10
	2

	Y=2.2 pions

	0-10%
	10
	500
	3.4

	
	60-80
	10
	20
	2.4

	Y=3.4 π

	60-80
	10
	150
	3.1

	Y=3.4 π

	40-60%
	10
	4K
	1.6 N=10K


Action items

· writing group : review and correct text

· low energy arguments 

· species argument 

· pp Transverse asymmetries 

· Luminosity requirements (all system, not only AuAu at full energy)

� These comments and arguments are not necessarily my personal opinion or preferred choice, but  issues that has been brought forth within the collaboration and community.


� Dy=0.2; dpt=0.1





� Dy=0.2; dpt=0.1


� dy=0.08; dpt=0.2;


� dy=0.15;dpt=0.2; The total dy is also wider here, so overall more yield than at larger FS angles.


� Dy=0.2;dpt=0.5; This an idea what is needed statistics wise to make a flow measurement.





