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PP2PP PHYSICS PROGRAM
· The main goal of the experiment is to map in great detail the spin dependence of the proton-proton interaction over a wide range of s and |t|:

50((s(500 GeV

4x10-4(|t|(1.3 GeV2
· Employing transversely polarized proton beams AN, ANN will be measured with accuracy few times 10-3 and tot with 300 barn.
· The sensitivity of asymmetries to exchanged quantum numbers gives the PP2PP experiment a unique capability to test QCD-inspired predictions.  Of special interest is C-odd, three-gluon exchange (the ``odderon") and its interference with the pomeron, observable in both AN and ANN.
SMALL |t| - CNI region 

· The electromagnetic and hadronic amplitudes are of comparable magnitude resulting in a small but significant asymmetry AN in pp scattering near the point of maximum interference.
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P is beam polarization,  is scattering azimuth
THE SPIN DEPENDENCE OF HIGH-ENERGY PROTON SCATTERING.
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N.H. Buttimore, B.Z. Kopeliovich, E. Leader, J. Soffer, T.L. Trueman Phys.Rev.D59:14010,1999
AN as a function of |t| in the CNI region for three values of the ratio of spin-flip to non-flip coupling, . The data is from Fermilab E704. 

· he value, luminosity normalization L is measured.
· Model independent way tests of general analytical properties of scattering amplitudes: analyticity, unitarity, crossing symmetry.
MEDIUM-|t| region: 
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· The double-spin correlation parameter, ANN
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THE ODDERON AND SPIN DEPENDENCE OF HIGH-ENERGY PROTON-PROTON SCATTERING. E. Leader, T.L. Trueman. Phys.Rev.D61:077504,2000
[image: image8.png]Aw

kew mixtoie

e pomersn

[T

pre odderon

ST 5 IS v ey 648 wos ¢ 0oV




The CNI enhancement of the Odderon contribution to ANN is shown. 

· A steep exponential fall in momentum transfer, characteristic of pomeron exchange:  
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LARGE-|t| region

|t|(3 GeV2 (tests of pQCD)



An approximate 1/t8 dependence in unpolarized cross sections.
Other topics

The  tot as function of pure initial transverse spin and (s: 
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Diffractive pp scattering and its spin dependence will also be measured, with four momenta transfer |t|<1.3 GeV2, where one studies the dynamics of long-range strong interactions. 


	Roman pot position
	Leff
	-t range
(GeV/c)**2
	Comment

	20 m
	--
	0.02 - 1.5
	NO special hardware

	57 m
	20 m
	0.006 - 0.2
	NO special hardware


Roman pot location is determined by parallel to point focusing.
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We want to build a setup for engineering run in 2001, in which we will:
· Explore important physics questions in the close to CNI region

· Learn how to work close to the beam.
The setup consists of (eng. Run):

1. Two RP stations in each arm, fully equipped and controlled;

2. Scintillation counter veto system in the center;
3.  Trigger, DAQ + other infrastructure to measure the above.

· study CNI region, tot, AN, ANN 
· s and t dependence of the nuclear slope, b;
1. More than one pbeam at RHIC requested, 100 GeV/c and 250 GeV/c proton beams, will allow us to take data at two SYMBOL 214 \f "Symbol"s points:

2. Beam emittance 5p very useful; 

3. Radial polarization (RP are vertical).

Future Plans (after 2003)

1. CNI region: 0.0004 < -t < 0.12 (GeV/c)2  precision tot
2. Large –t region: 1.3 < -t < 5 (GeV/c)2  pQCD studies;
3. Elastic scattering of pd, p(d, dd, p(4He can be measured with the same experimental setup. 

pp2pp Spin Plan





Włodek Guryn (For PP2PP collaboration)
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FY2001-2003 running, no special conditions required











2001 engineering run, 2002 physics run





at 250 GeV/c:		0.006 < -t < 0.1 (GeV/c)2


at 100 GeV/c:		0.003 < -t < 0.015 (GeV/c)2





less then one day of running to obtain AN ( 0.2-0.3%








2003 Medium |t| 0.1 < -t < 1.3 (GeV/c)2


At luminosity 4x1030 cm-2sec-1, 200 hrs data on tape to acquire 1000 evts/0.02 GeV2/c2 bin will be needed at –t=1 GeV2/c2.
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RHIC Intersection Region with PP2PP Basic CB Setup
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