TO: 

NSRL Users

FROM: 
BNL, NSRL Operations

SUBJECT:    Guidance on Ion Beam Planned for NSRL 2012-2013
The NASA Space Radiation Laboratory (NSRL) has added a Large Exposure Field (LEF) capability (64x64 cm2) and a new ion injection source that will allow for additional ion species such as He, Ne, and Ar in the spring of 2011. Users are encouraged to apply to use these new capabilities to enhance their science goals. Sample sizes 4 to 6 fold larger than the previous NSRL beam area accommodated are available with the LEF. BNL personnel will work with Users to schedule block of time with the large exposure field including grouping investigations for chronic exposures simulating solar particle events. 

NASA expects to support three experimental campaigns per year with the use of 4 to 7 ions ion beams per campaign.  Selection of the charges and energies of ion beams to be used at experimental campaigns at the NASA Space Radiation Laboratory (NSRL) are based on the following considerations:

1) NASA Programmatic goals relative to the dominant ion species in space and the current research proposals funded by NASA;
2) The availability of ion sources at BNL;
3) User requests including requirements for the continuation of ongoing experiments funded by NASA.
Because expected doses in space are generally below 1 Gy of heavy ions and 2 Gy of protons, users are only expected to provide rational for the request of doses higher than 2 Gy or protons or 1 Gy of heavy ions. Possible rationale for requesting higher doses include:

1) Determination of a dose-response curve begun at lower doses, including mechanistic studies of saturation of biological responses,
2) Completion of experiments with higher doses that have began at previous NSRL campaigns, 

3) Collection of comparative data to existing human radiation epidemiology or oncology data sets,

4) Exploratory studies of new effects where dose regimes have not been determined,
5) Appropriate studies of space radiation effects on biomolecules where doses are low even above 1 Gy of heavy ions, such that assay sensitivity will be improved at higher doses than 1 Gy of heavy ions.

However in each case, requests should include a lower dose applicable to space radiation exposures. 
NSRL will operate blocks of time for SPE simulations using the LEF configuration. BNL staff will work with approved experiments to facilitate beam sharing during the large beam SPE blocks. For LEF experiments with heavy ions dose-rates up to 0.6 Gy/min are expected. As details for the large beam configuration including exposure time estimates are under review, please contact BNL personnel for specific instructions for an application for usage of large field exposures. 

The following Table list beams (ion types) and representative energies, and LET range values in water expected to be available for experiments at NSRL in 2012: 

Table I. Available Beams at NSRL in 2012-2013:
	Beam*
	Energy, MeV/u
	LET, keV/µm
	Range in Water, cm

	Protons
	150, 1000, 2500
	2, 0.25, 0.22
	15.7, 323, 850

	4He
	200, 1000
	1.8, 0.9
	25.8, 323

	12C
	290, 1000
	13, 8
	16.9, 108

	16O
	200, 1000
	29, 14
	6.5, 81

	20Ne
	300, 600
	35, 26
	10.2, 30.8

	28Si
	300, 600, 1000
	70, 51, 44
	7.3, 22, 46

	37Cl
	300, 500
	92, 80
	6.0, 14.9

	40Ar
	350, 600
	106, 83
	4.6, 19.0

	48Ti
	300, 500, 1100
	175, 134, 106
	5, 11.5, 37

	56Fe
	300, 600, 1000
	240, 181, 150
	4.3, 13, 27

	Aug 1972 or Sept 1989 SPE simulation
	50-2000
	NA
	NA

	Consecutive p+Fe
	1000, 1000
	NA
	NA


The August of 1972 solar proton event (SPE) represents one of the largest events on record and the simulated spectra will consists of protons from a few 10’s of MeV to 1 GeV that will approximately represent the Joseph King fit to the observed spectra. The September and October 1989 events represent spectra with larger contributions from high energy protons and will be represented allowing for a larger fraction of higher energy protons than the 1972 SPE. For guidance on expected energy spectra of protons and secondaries behind tissue or other experimental materials including simulation of spacecraft shielding please contact BNL or NASA JSC staff.

The following list the Ion types available at future NSRL campaigns and representative energies:
For the  NSRL Campaign starting with NSRL-11B and onward, NSRL will accelerate:
1) Protons, He, O, Ne, Si, Ar, Ti, or Fe at Energies listed in above Table I

2) Large Beam SPE configuration simulating the 1972 or similar SPE
3) Consecutive fields of Iron and protons

Additional requests for C and Cl beams can be made and will be scheduled when possible.

In addition, the LEF configuration will be available for blocks of heavy ion exposures when large samples or grouped investigators are warranted. 
Please use the above information as a guide when submitting proposals to gain approval for experimental time at the NSRL.
