From RHIC to COSY, an Adventurous Journey
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Alntroduction
I What is RHIC, its physics and it operation?
I What is COSY, its physics legacy, status?

AWhat | have learned?
I from RHIC
I from COSY
X Current status and challenges

X Futureplans
U High Energy Storage Ring (HESR)

ASummary
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The Atom Smasher on the Island!
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The Atom Smasher on the Island!
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A Discovery Machine!
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RHIC: the world only high energy
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Polarized proton collider
Understand the proton spin structure

T quark/antiquark spin contribution 4 JULICH
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A Versatile Collider
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‘ Collisions of a variety of ion species
Species Collision beam energy[GeV/n] Avg. store luminosity[1026cm-2s-1]
AU-AU  3.8/4.6/5.8/7.3/10/14/19.5/32/65/100 oontd HL 20 TS0 2x10 aX107
d-Au 10/20/31/100 0.87/2.35/9.35/50
Cu-Cu  11/31/100 5x10-3/0.08/0.8
U-U 96.4 0.056
Cu-Au 100 1.0
h-Au 104-100 10
PlLAu  103-97, 45
plA 103-98 400
PT- PT 11.3/31/100/205/250/255 0.6/100/6300/1500/9000/16000
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http://www.rhichome.bnl.gov/RHIC/Runs/
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Brief History of RHIC
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1989: RHIC design
1991: construction started
1996: AGStRHIC transfer line commission
1997: first sextant test

1999: Engineering test, first circulating Au beam
2000: first Au-Au collision at 100 GeV/u!

2003: d-Au collision

2005: Cu-Cu collision

2002: first polarized proton collision at 100 GeV
2009: first polarized proton collision at 250 GeV
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. What matters for Collider Operation?

A Luminosity! Luminosity!

# of collisions per unit area and per unit time

A For the case of headn collisions

# of particles from # of particles from
beam 1 in collision beam 2 in collision
L — .I: NlN‘Z/
/ 'A\E Area of collision, ie the

Frequency of collision product of beam size

A Ways to increase the peak luminosity

A Increase # of particles in each bedambunch intensity
A Increase # of bunches

A _Make each bunch more briglig shrink the size of the bunch at collisipt
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Au = 10™9

RHIC Operation:

A Typical RHIC Store
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Intra-beam scattering

Couloumb interaction between charged particles

Leads to debunching and transverse emittance growth, i.e.
longer bunch length and larger transverse beam size
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