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Abstract. This paper describes the present performance and capability of the BNL 
AGS accelerator complex and possible future intensity upgrade plans. In 1995, the AGS 
reached its design upgrade goal of 6.0-1013 ppp with the Booster. The AGS with a new 
fast extracted beam (FEB) system is able to perform single bunch multiple extraction at 
30 Hz per AGS cycle for the 8-2 experiment and for RHIC injection. 

INTRODUCTION 
In July 1960, the BNL Alternating Gradient Synchrotron (AGS) accelerated 

protons to 30 GeV at an intensity of -lOlOppp--becoming the world’s most 
powerful atom smasher. Since then, the AGS has been periodically upgraded, 
improved, and has evolved to satisfy its continuously changing user’s wishes; 
e.g. the 50 MeV Linac was replaced with the 200 MeV Linac in 1970, the AGS 
was connected to the existing Tandem Van de Graaff Accelerator in 1983, the 
1.5 GeV Booster was added in 1991, and the associated AGS subsystem 
upgrades were completed 

RECENT PERFORMANCE AND ACHIEVEMENTS 
The AGS now accelerates heavy ions up to gold (Au77+) at various energies 

for the heavy ion physics program and has recently increased the slow-extracted 
proton beam (SEB) intensity above 6.0-1013 ppp at 25 GeV/c with a 1.6 sec 
uniform spill for various intensity hungry particle physics experiments such as 
rare K-decay experiments. 

The accelerator also recently became equipped with a new FEB extraction 
system that allows the AGS to perform single bunch multiple extraction of a 
heavy ion or a (polarized) proton beam at a time interval of 33 ms up to 12 times 
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per AGS cycle for filling of the RHIC collider or for 3.0 GeV/c z/p production 
for the 14 m diameter 8-2 muon storage ring. In the fall of 1995, a single bunch 
of 0.25-109 gold ions was successfully extracted at 11.2 GeV/c/N from the AGS 
and transported through the 600 m long AGS-to-RHIC (AtR) transfer line to an 
internal beam dump. The RHIC injection test, which includes the full AtR line 
and 1/6 of the superconducting ring, was successfully completed in January 
1997. The commissioning of V/V1 lines with protons was also completed for the 
8-2 ring, which is now storing muons for the muon anomalous magnetic 
moment (g-2) experiment (E821). 
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Figure 1. Schematic of the BNL AGS Accelerator Complex. 

POSSIBLE FUTURE UPGRADE PLANS 
So far we have focused mainly on increasing extracted beam intensity without 

much attention to the emittance blowup or beam loss. A better understanding of 
the critical high intensity effects can lead to better machine tuning, hence it could 
increase the intensity further. However, beyond 1014 ppp, various upgrades of 
the AGS are needed: 1) the AGS proton beam intensity could be further 
increased to 1.5~1014 ppp with the implementation of a barrier cavity rf system 
by avoiding bunched beam stacking during injection [l], 2) by adding a 1.5 
GeV accumulator ring in the AGS tunnel to accept beam continuously from the 
Booster during 1.2 - 2.5 sec of the AGS cycle time, two to four times more 
beam pulses can be accumulated and be transferred into the AGS ring; 3) by 
increasing the AGS repetition rate to 2.5 Hz, the average beam current could be 
pushed to 40 p4 [2] 

SUMMARY 
There werehe several proposals (LAMPF 11, KAON, JHP etc.) for a high 

intensity hadron facility around the world, but only one that is already in 
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operation and under construction. It is the BNL AGS complex. It is being done 
by a step-wise, physics driven approach in the most cost-effective way to 
minimize the downtime to the ongoing physics program and the cost without a 
major up front commitment in funding. The AGS average beam current was 1 
pA just a few years ago, it is now 3 pA, and will become 5-7 pA with a barrier 
bucket rf system and tuning. With an accumulator, which is under design, it will 
reach 12 pi. 

After 1999, the AGS becomes an injector for RHIC to fill its two rings with 
gold or polarized proton beams in a few minutes every 8-10 hours, the AGS 
could be available between fillings for forefront particle and nuclear physics 
program at an incremental cost. 
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