M E M O R A N D U M
NGST
Space Telescope Science Institute

17 November 1998

The NGST Uniqueness Space
H.S. Stockman

Summary

In support of the NGST Ad Hoc Science Working Group, we derive one criterion for NGST capabilities that are unique. These are the capabilities for deep imaging and spectroscopy of isolated targets or survey fields that can be accomplished 100 times faster than an 8 m diameter, IR optimized ground-based telescope. Using estimates of the zodiacal and atmospheric backgrounds, the expected quality of imaging using adaptive optics, and other factors, we find that NGST has a broad region of “uniqueness space” for deep imaging ranging from its likely blue wavelength cutoff into the Mid Infrared. Low resolution, multiobject spectroscopy of faint objects is similarly powerful. However, ground-based facilities are competitive (e.g. within a factor of 100) for higher resolution (R ~ 1000) spectroscopic observations of individual faint objects in the visible  bands. This result is sensitive to the assumed detector noise. Lower values of the detector noise favor NGST spectroscopy. Beyond 2.2 µm, NGST is unique for essentially all scientific observations except high resolution imaging and spectroscopy of bright objects.

Goal

The NGST Ad Hoc Science Working Group has developed a series of candidate science programs for the NGST Design Reference Mission (DRM). One of the selection criteria is whether NGST is effectively the only planned facility that can accomplish that program in the next 1-2 decades. The goal of this report is to propose an objective measure of NGST’s unique capabilities. This measure, the effective “speed” advantage for detecting point sources, is simple to derive and does not strongly depend on the scientific objectives of the program. We also mention other advantages of NGST compared to other planned and space facilities, such as resolution, contrast, and uniform access to broad spectral regions. When combined with the speed advantage, these additional criteria expand the NGST “uniqueness space” for astronomical observations. 

 Introduction

The HST & Beyond Committee (Dressler 1995) considered the needs for space astronomy in the era following the nominal HST mission (1990-2005). It made three recommendations to NASA: 1) extend the HST mission as the most effective path for future advances in the UV and diffraction-limited visible imaging; 2) study the feasibility of developing a large aperture (diameter > 4 m) passively cooled telescope optimized for the near-IR (NIR); 3) develope the technology to support optical-IR  interferometry to achieve major increases in resolution and to search for Earth-like planets orbiting nearby stars. The second recommendation for a large passively cooled telescope, now called the Next Generation Space Telescope (NGST) was based upon the clear advantages that such a telescope would have in terms of lower backgrounds in the near-IR. The committee understood that the angular resolution of such a telescope might be only comparable to that of HST but felt that the lower backgrounds -- a thousand times lower beyond 1.5 µm -- would permit the study of the early universe, specifically the morphologies and dynamics of galaxies at redshifts of z > 2. Even though an 8 m diameter ground-based telescope might have 4 x the collecting area and better resolution than the HST & Beyond 4 m diameter baseline telescope, the committee felt that the advantages were substantial and would lead to dramatic new discoveries in both extragalactic and galactic science. The HST & Beyond Committee also foresaw the potential for extending the wavelength coverage to shorter and longer wavelengths (better resolution in the former, dramatically better sensitivity in the latter) but was sufficiently concerned about cost and feasibility that it gave these extensions lower priority.

In the 1996 feasibility studies of NGST, the NASA Team found that aperture diameters larger than 4 m were feasible and the resolution and sensitivity improvements would be dramatic. An 8 m space telescope would have angular resolution at 2 µm that was comparable to that of HST in the visible and be 16 x faster. The NASA study team found that an 8 m NGST would be 100 times faster than a Gemini telescope for NIR imaging and for low resolution NIR spectroscopy (R ~ 100). The NASA team therefore adopted this 100 fold (100x) increase in speed as an effective unit of merit for judging the value of NGST relative to other observatories. Higher spectral resolution spectroscopy would be detector-noise dominated and would not reach the factor of 100 in speed increase. At high resolution, R > 5000, ground-based telescopes with adaptive optics could work between the OH lines and compete directly with NGST because all would be detector-noise dominated in that high resolution regime. Beyond the 2.2 µm K band, however, NGST’s zodiacal-light-limited background and lack of atmospheric absorption would make it superior to all ground-based telescopes and SIRTF for all scientific studies at wavelengths shortward of 30-40 µm depending on the temperature of the telescope optics. These results were essentially confirmed by Gillette (1997) for the same assumptions.

For the upcoming DRM considerations and for presentations to the Science Preliminary Non Advocate Review (PNAR), however, we have revisited these “speed” studies in more depth, including the effects of Strehl ratios and the practical availability of ground-based facilities. We have concluded that the factor of 100x criteria for uniqueness is a valid objective criteriion and not simply an anthropomorphic/digital choice. Several examples make the point. NGST could obtain an 8 hr (1/3 day) observation that would require 100 nights on an 8 m telescope -- essentially all the nights in a year in which a target was accessible. Alternatively, if all the ground-based telescopes available today or under construction were to begin the 5-year NGST program today, they would not complete as much as one year of the NGST program before the 2007 launch. But sheer sensitivity, speed on single targets, is not the only way NGST could excel:

· NGST should have a larger, nearly diffraction-limited field of view in the NIR and visible bands. The larger field-of-view (FOV) translates to an additional speed advantage for surveys.

· NGST should have better and more stable contrast (the point spread function {PSF} has a better Strehl ratio) than ground-based telescopes, even those using adaptive optics and natural guide stars. This is particularly true at visible wavelengths, where ground-based Strehls are unlikely to ever exceed 0.1, even for excellent seeing conditions. The better PSF is important for the study of circumstellar disks/planets, stellar photometry in crowded fields, and the disks and outer regions of distant galaxies.

· NGST provides uniform excellent access to a wide spectral region, ~0.5-30µm without the strong and variable absorption and emission features due to the Earth’s atmosphere. This is crucial for studying objects with similar absorption or emission features (cool stars and the ISM) and for statistical spectrocopic studies of objects with a range of redshifts. 

The importance of these latter NGST advantages depends crucially on the science objectives. We suggest that these advantages be considered in cases where the sheer scientific speed of NGST is “only” 10-100 times better than an 8 m facility. For certain science programs, these qualitative advantages outweigh considerations of speed, because longer integrations under inferior conditions may never yield data of sufficient quality. In the remainder of this report, we concentrate on the NGST “speed” advantage in the visible and NIR (0.32-2.2 µm region). Longward of 2.2 µm, only SIRTF provides comparable sensitivity and speed and that only for extended, resolved targets ( > 6 arcsec) or longward of the wavelength at which NGST is no longer zodi-limited.
 The Elements of the Speed Advantage

The ideal signal to noise for a point source image is given by: 

S/N = Flux * A * t / sqrt ( Flux * A * t + npixels * B  * t + npixels * D * t)

where,    Flux = source strength at a given wavelength and for a given bandpass R; 

A = the effective mirror area including all transmission losses and detector quantum effiency; 

t = observation time; 

npixels = the number of effective pixels for fitting a point source at a given wavelength; 

B = external background per pixel for the same wavelength, bandpass, and effective mirror area, and

D = effective detector “signal” which has components due to dark current and readnoise. The latter is not strictly a function of time, but if we adopt a standard readout time, say 1000 s, we may parameterize the readout noise as if it were a dark current. This is particularly valid for multiple, non-destructive readouts “up-the-ramp.” It is also a reasonable assumption for the longest, most sensitive measurements.

In this equation, NGST can have the following advantages:

Flux: no atmospheric absorption/extinction, also little light lost into the wings of the 
PSF (a better Strehl and narrower FHWM). 

A: NGST could have better telescope coatings but we ignore that effect.

B: NGST should have much lower backgrounds because it is above the atmosphere 
and is passively cooled. 

npixels: The NGST PSF should be more compact than a ground-based telescope, even with AO. However, we assume the same number of pixels ~ 9 for each.

D: NGST may actually have a worse effective detector noise since its integrations cannot be extended indefinitely due to the significantly higher cosmic ray flux. 
There are two other factors that should be considered and were not in the earlier speed studies by Stockman (1997) and Gillette (1997). The first is “dome open” time. Here we use an average of 8 hrs per day for the K band and taper it down to 4 hrs per night for the visible -- due to moonlight. While it is possible to observe during the day in the MIR, we do not believe that such operation will be common due to the deleterious effects on the night-time seeing. The other factor is the increased FOV for a space telescope compared to a ground-based AO system. However, this advantage, which is important for survey work, is not as great as one might think and depends on the number of pixels available for a spacebased telescope. If we restrict ourselves to 8k x 8k formats, the typical FOV advantage is approximately a factor 20 : 4 x 4 arcminutes at 2.2 µm compared to an isoplantic patch with a radius of 0.5 arcminutes for good seeing at that wavelength on Mauna Kea. The advantage can be much smaller for imaging spectroscopy and larger entrance apertures. Also, this advantage can revert to the ground-based telescopes for bright objects when natural seeing can be used over much larger fields than those accessible on NGST (~0.5 arcsec seeing time average over a 30 arcminute field, Bely 1987 and Le Louarn et al. 1997.) We do not consider the latter case except to note that if 0.4” FWHM imaging is adequate to address a scientific problem (e.g. for wide area surveys to magnitudes less than ~ 28 AB), large ground facilities with large focal plane arrays are comparable in speed or superior to NGST at visible wavelengths.
Speed versus Source Strength and Spectral Resolution

To compare the speed of NGST to an 8 m IR optimized ground-based telescope, we equate the two S/N equations for the same input target strength and solve for the ratio of the times. At the faintest levels, both facilities are background limited and the speed is approximately given by:


Advantage (NGST vs. 8 m) = (Bgrnd/BNGST) * (24/dome_opengrnd)

* (1/transatmp))2






* (1/flux in core for ground) 2
*(Areagrnd/AreaNGST)

 




*(FOVNGST/FOVgrnd), if applicable.
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Figure 1: The Speed Advantage of NGST vs an IR optimized ground-based telescope. Does not include the effects of Field of View
[image: image2.wmf]
Figure 2: The Speed Advantage of NGST vs an IR optimized ground-based telescope including the effects of a larger field of view. 
In the second graphic, where FOV is part of the uniqueness criterion, we further restrict our attention to imaging and spectroscopy to imaging/spectroscopy of faint objects with angular sizes less than 0.4 arcsec – the natural good seeing value. For brighter or larger objects, ground based telescopes with large focal plane arrays are comparable in overall speed t o NGST by virtue of their larger fields of view.

The tricky part is that this advantage, which is shown in figure 1 and 2 for three different spectral resolutions, only holds while both telescopes are background-limited (i.e. very low target flux). For brighter targets, NGST can become “target-noise” dominated. Thus, the “uniqueness space” is a function of the source brightness, bounded on the faint end by the faintest source that NGST can detect at a certain signal-to-noise (10 and, on the bright end by the source strength at which the advantage falls below the 100x criterion. These plots use data from the following sources:


• Visible & IR Backgounds (see Table 1)


. The “bible” in this area is Leinert et al. (1998) which we use for the visible backgrounds on Mauna Kea and Paranal as well as magnitude to MJy/ster conversions.


. Gemini estimates from Matt Mountain (1996): higher in visible and a bit 
lower in the NIR than we use. 


. H,K’ band from Wainscott & Cowie (1992, WC) and an average of other sources: The OH emission from the upper atmosphere is time variable during the night. There are also other sources of sky glow in the NIR. This and the thermal emission from the telescope in the original K-L band leads to dramatically different published estimates of the sky  emission. WC go to some effort to subtract out the emission from the telescope in their estimate. See also Content (1996), and Ramsay et al. (1992). Data provided in users manuals for active telescopes on Mauna Kea and La Silla are generally more pessimistic than our estimates, but the Gemini OH model used by Simons (1996) for designing Gemini filters is based upon an unpublished model atmosphere by Roche & Glasse (1990) and yields lower NIR backgrounds.


• Zodiacal Light: We use a simple model of the zodiacal background based upon DIRBE data as modeled by Wright (1998); our simpler model is ~10% low at 1.2 µm but ~10% higher in the MIR. See also Leinert et al. (1998).


• Dome-open time: 75-80% useful, Bely (1987)


• AO Strehl Ratios and Isoplanatic Patch under Excellent,Good, and Median Conditions as time averaged for random AGN targets. For the isoplanatic patch, however, we use the value for good (20%) conditions. See Table 2 derived from Le Louarn et al. (1997).


• Transmission: Visible from the ESO handbook, NIR for 1mm PWV Roche & Glasse (1990), Simons (1996). We assume the ground-based bandpasses at J-L can extend to R ~ 3 and ignore the strong atmospheric absorption bands that define their practical limits. Higher resolution plots will show the effects of individual bands and lines.



• Detector Noise: NGST technology goals and achieved CCD performance


• NGST effective Strehls & FWHM: Burrows & Krist.


• Overall DQE = 0.5, Management Efficiency = 0.8 for ground and space.

Band
U
B
V 
R 
I 
J 
H 
K’
L

Lambda(µm)
0.36
0.44
0.55
0.64
0.79
1.26
1.65
2.11
3.50

Est.Grnd (mags)
22.0
22.8
21.7
20.9
19.8
15.7
14.1
14.0
7.1

Gemini Est.(FYI) 
21.6

21.1


16.0
14.5
13.8


Grnd MJy/Ster
0.29
0.14
0.33
0.58
1.3
36
100
69
17000

L2 (NEP)
0.023
0.047
0.079
0.098
0.12
0.11
0.10
0.081
0.054

Ratio
13
3.0
4.2
5.9
10.8
327
1000
850
3.1e5

Table 1: Table of Estimated Sky Backgrounds

Band
U
B
V 
R 
I 
J 
H 
K’
L

Lambda(µm)
0.36
0.44
0.55
0.64
0.79
1.26
1.65
2.11
3.50

Aver. Grnd Strehl
0.03
0.04
0.05
0.065
0.08
0.14
0.20
0.25
0.3

FOV (arcmin^2) 
0.01
0.02
0.03
0.04
0.07
0.23
0.44
0.79
2.64

NGST Strehl
0.1
0.15
0.2
0.26
0.33
0.070
0.80
0.83
0.85

NGST FOV
0.41
0.61
0.96
1.29
1.97
5.02
8.60
14.07
38.72

FOV Ratio
36
34
31
29
27
22
20
18
15

Table 2: Table of Estimated Average Strehl Ratios and FOVs
Uniqueness Space for Single Targets

The following plots show the region of uniqueness space for spectral resolutions of R = 3, 100 and 1000 respectively for single targets (i.e. without an advantage for the potential field of view.) The regions are different because of the effects of detector noise. At spectral resolutions above R > 30, NGST is detector-noise limited using the baseline detectors with ~ 25 e readnoise variance (5 e RMS noise) after 1000s and a dark current of 0.02 e s-1. Even the ground is detector-noise limited in the visible at high spectral resolutions and near diffraction-limited imaging. We allow for the fact that the ground can have longer integrations at visible wavelengths because of the lower cosmic-ray background. Nevertheless, there is a significant “uniqueness” space throughout the visible for deep imaging and low resolution spectroscopy for single targets.

[image: image3.wmf]
Figure 3. The NGST Uniqueness Region for Imaging. The accessible region lies between the two curves. Recall that 31.4 AB mag = 1 nJy.

[image: image4.wmf]
Figure 4. The NGST Uniqueness Region for low resolution spectroscopy. The accessible region lies between the two curves

[image: image5.wmf]
Figure 5. The NGST Uniqueness Region for moderate resolution spectroscopy of single sources. The accessible region lies between the two curves
Uniqueness Space For Surveys

The final three figures include the increased FOV for NGST (a factor of 20 for imaging and a factor of ~ 10 for spectroscopy.) The FOV advantage creates a much wider region of “uniqueness space” for NGST, extending even moderate resolution spectroscopy into the visible.
[image: image6.wmf]
Figure 6: Same as Figure 3 but includes FOV advantage

[image: image7.wmf][image: image8.wmf]
Figure 7: Same as Figure 4 but includes FOV advantage

[image: image9..pict]


Figure 8: Same as Figure 4 but includes FOV advantage

Caveats and  Comments

We intend extend this monograph in the future and provide higher resolution plots using additional data for ground-based backgrounds and transmission.. Some portions of the uniqueness regions may change but not qualitatively. If there is a lesson to be learned here it is that NGST excels at straight imaging and surveys in the visible and NIR. It is not a cure-all for moderate to high resolution spectroscopy of single objects shortward of the J band. These results would change with lower noise detectors or better Strehl ratios in the visible. In the visible, ground-based telescopes will probably continue to be the facility of choice for moderate resolution spectroscopy because all facilities are strongly detector-noise limited. We also note that the NGST speed advantage will decrease as ~Strehl2  for visible imaging. If the NGST optics were to have intermediate scale wavefront errors that significantly decrease the Strehl ratio at visible wavelengths, the potential gains in this wavelength region will not be realized. Burrows and Krist (1998) assumed only low order aberrations in their models and no pointing jitter. Only detailed PSF models, including the effects of pointing jitter and different pixel sizes, will ultimately show whether NGST will indeed provide a significant improvement over projected HST imaging performance with the Advanced Camera for Surveys. On the other hand, if the optical performance of the individual NGST mirror segments is good (e.g. not the dominant part of the wavefront error budget) and the large scale errors provide diffraction-limited performance in at ~ 2µm, NGST will provide as significant an improvement over HST imaging as HST has provided over ground-based imaging.
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		NGST Advantages over groundbased facilities

		Advantage =		D^4		1/Background		Strehl^2		transmission^2				% clear		operations eff		grnd seeing		0.5		arcsec		0.0000024		rads

		Backgrou nd =		zodi		atmosphere		detector "dark current"				0.02		conversion from photon/s to MJy						2.53E-09		divide by D^2 * DQE

		Max-time(s)		1.00E+05		FOV flag		1		Grnd FOV		1614.1487889273

		DNGST=		800		DQE=		0.5				R=		3

		DGRND =		800		Pixels/point		9		Wide FOV flag		0

		Break-point		100

		Wavelength		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		zodi (MJ/ster		0.03		0.047		0.079		0.098		0.12		0.11		0.1		0.081		0.054

		atmosphere		0.29		0.14		0.33		0.58		1.3		36		100		69		17000

		ratio		4.19		1.84		3.20		4.94		9.52		259.28		828.22		736.50		290037.65

		sp. det MJ/ster		0.04		0.03		0.03		0.02		0.02		0.03		0.02		0.01		0.00

		space det. dark		0.013		0.013		0.013		0.013		0.013		0.045		0.045		0.045		0.045

		grnd det. MJ		0.004		0.004		0.003		0.003		0.002		0.017		0.014		0.005		0.002

		grnd det. dark		0.004		0.004		0.004		0.004		0.004		0.045		0.045		0.045		0.045

		%day used		0.16		0.16		0.16		0.18		0.2		0.25		0.3		0.33		0.33

		Strehl space		0.1		0.15		0.2		0.26		0.33		0.7		0.8		0.83		0.85

		Sharpness Area		0.0010		0.0013		0.0016		0.0020		0.0024		0.0048		0.0067		0.011		0.030

		Strehl grnd		0.03		0.04		0.05		0.065		0.08		0.14		0.2		0.25		0.3

		FWHM (")		0.04		0.04		0.04		0.04		0.05		0.06		0.07		0.11		0.17

		Flux in Gcore		0.26		0.25		0.25		0.21		0.26		0.25		0.25		0.54		0.54

		AO/Nat		11.67		9.82		8.25		6.61		6.60		4.40		3.70		6.00		2.62

		Space FOV (' sq)		0.57		0.85		1.32		1.79		2.73		6.94		11.91		19.48		53.59

		Grnd AOFOV ('sq)		0.01		0.02		0.03		0.04		0.07		0.23		0.44		0.79		2.64

		transmission		0.5		0.8		0.9		0.92		0.93		0.94		0.95		0.95		0.9

		FOV advantage		5.03E+01		4.64E+01		4.25E+01		4.00E+01		3.68E+01		3.05E+01		2.74E+01		2.48E+01		2.03E+01

		Advantage=		3.83E+04		5.40E+03		6.54E+03		8.88E+03		1.30E+04		2.01E+05		4.66E+05		1.54E+05		3.88E+07

		Fnt-limit nJy		0.11		0.14		0.17		0.21		0.24		0.35		0.38		0.43		0.57

		Fnt-limit AB		33.77		33.57		33.30		33.11		32.93		32.55		32.44		32.31		32.02

		Break   nJy		6.19E+02		1.26E+02		2.51E+02		4.83E+02		9.76E+02		3.09E+04		8.66E+04		3.64E+04		1.58E+07

		Break   AB		24.42		26.15		25.40		24.69		23.93		20.18		19.06		20.00		13.41

		Delta Mag		9.35		7.42		7.90		8.42		9.01		12.37		13.39		12.31		18.61

		Fnt-limit nJy		33.77		33.57		33.30		33.11		32.93		32.55		32.44		32.31		32.02

		Bright limite nJy		24.42		26.15		25.40		24.69		23.93		20.18		19.06		20.00		13.41

		Figure 1

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		R=3		7.61E+02		1.16E+02		1.54E+02		2.22E+02		3.54E+02		6.59E+03		1.70E+04		6.21E+03		1.91E+06

		R=100		53.52		14.09		21.57		39.31		74.20		862.69		2604.06		1156.31		540190.70

		R=1000		15.70		4.58		5.48		8.75		12.07		105.26		303.15		137.65		70514.90

		Figure 2

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		R=3		3.83E+04		5.40E+03		6.54E+03		8.88E+03		1.30E+04		2.01E+05		4.66E+05		1.54E+05		3.88E+07

		R=100		2.69E+03		6.55E+02		9.16E+02		1.57E+03		2.73E+03		2.63E+04		7.13E+04		2.87E+04		1.09E+07

		R=1000		7.90E+02		2.13E+02		2.33E+02		3.50E+02		4.43E+02		3.21E+03		8.30E+03		3.41E+03		1.43E+06

		Figure 3 R = 3

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		33.77		33.57		33.30		33.11		32.93		32.55		32.44		32.31		32.02

		bright limit		28.68		30.32		29.47		28.69		27.84		23.89		22.65		23.49		16.67

		Figure 4 R = 100

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.50

		faint limit		36.00		36.00		36.00		36.00		36.00		29.53		29.52		29.50		29.43		28.9305430604

		bright limit		36.00		36.00		36.00		36.00		36.00		23.87		22.65		23.48		16.67		11.8785269621

		Figure 5 R = 1000

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		36.00		36.00		36.00		36.00		36.00		27.08		27.08		27.08		27.0714953243

		bright limit		36.00		36.00		36.00		36.00		36.00		23.76		22.61		23.46		16.6727372796

		Figure 6 R = 3		With  FOV advantage

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		33.77		33.57		33.30		33.11		32.93		32.55		32.44		32.31		32.0174256137

		bright limit		24.42		26.15		25.40		24.69		23.93		20.18		19.06		20.00		13.4060249351

		Figure 7 R = 100,with FOV

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		36.00		36.00		36.00		27.12		27.61		28.59		28.86		28.92		28.9305430604

		bright limit		36.00		36.00		36.00		24.84		25.03		21.56		20.61		20.98		13.9713273834

		Figure 8 R = 1000

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11

		faint limit		36.00		36.00		36.00		36.00		36.00		26.11		26.40		26.48		26.5259818027

		bright limit		36.00		36.00		36.00		36.00		36.00		18.01		17.78		18.36		11.8783847361

		Figure 9 R = 1000, lower noise

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		36.00		36.00		36.00		36.00		36.00		26.92		27.20		27.27		27.3033649221

		bright limit		36.00		36.00		36.00		36.00		36.00		18.01		17.78		18.36		11.8783847361

														Strehl		0.06

		Sigma		quassian		darea		sum		q^2*area		sum

		0.1		0.9900498337		0.0621751296		0.0621751296		0.0615564767		0.0615564767		area defined by FWHM^2 =				2.6896

		0.2		0.9607894392		0.1206751536		0.1828502831		0.1159434131		0.1774998898		area defined by PSF^2 =				6.2779768085		2.334167463		FWHM^2

		0.3		0.9139311853		0.1721846353		0.3550349184		0.1573649078		0.3348647976		pixels =		12.8121975684

		0.4		0.852143789		0.2140585198		0.5690934382		0.1824086381		0.5172734357		total flux =		0.1884

		0.5		0.7788007831		0.2445434459		0.8136368841		0.1904506271		0.7077240629		perfect flux=		1*3.14*areaperfect/(3.14/2.689)*FWHM^2

		0.6		0.6976763261		0.2628844397		1.0765213238		0.18340825		0.8911323129		perfect area=		~20*(lambda/2*D*4.8e-6)^2						~5*lambda/D

		0.7		0.6126263942		0.2693105629		1.3458318866		0.1649867591		1.056119072		flux in core=		strehl*2.69 FWHM^2/perfect area

		0.8		0.527292424		0.2649117138		1.6107436005		0.1396859397		1.1958050117

		0.9		0.4448580662		0.251433779		1.8621773795		0.1118523447		1.3076573565

		1		0.3678794412		0.2310282891		2.0932056686		0.0849905579		1.3926479143

		1.1		0.2981972794		0.2059946806		2.2992003492		0.0614270533		1.4540749677

		1.2		0.2369277587		0.1785487589		2.4777491081		0.0423031573		1.4963781249

		1.3		0.184519524		0.1506417394		2.6283908475		0.027796342		1.524174467

		1.4		0.1408584209		0.1238427237		2.7522335712		0.0174442905		1.5416187575

		1.5		0.1053992246		0.0992860695		2.8515196407		0.0104646747		1.5520834322

		1.6		0.0773047404		0.0776758032		2.9291954439		0.0060047078		1.55808814

		1.7		0.0555762126		0.0593331646		2.9885286085		0.0032975126		1.5613856526

		1.8		0.0391638951		0.044270867		3.0327994755		0.0017338196		1.5631194722

		1.9		0.0270518469		0.0322782637		3.0650777392		0.0008731866		1.5639926588

		2		0.0183156389		0.0230044424		3.0880821817		0.0004213411		1.5644139999

		2.1		0.0121551783		0.0160302492		3.1041124308		0.0001948505		1.5646088504

		2.2		0.0079070541		0.0109243859		3.1150368167		0.0000863797		1.5646952301

		2.3		0.0050417603		0.0072823185		3.1223191352		0.0000367157		1.5647319458

		2.4		0.0031511116		0.0047493554		3.1270684906		0.0000149657		1.5647469116

		2.5		0.0019304541		0.003030813		3.1300993036		0.0000058508		1.5647527624

		2.6		0.0011592292		0.0018927894		3.131992093		0.0000021942		1.5647549566

		2.7		0.0006823281		0.0011569554		3.1331490485		0.0000007894		1.564755746

		2.8		0.000393669		0.0006922276		3.1338412761		0.0000002725		1.5647560185

		2.9		0.0002226299		0.0004054535		3.1342467296		0.0000000903		1.5647561088

		3		0.0001234098		0.0002325041		3.1344792337		0.0000000287		1.5647561375

		3.1		0.0000670548		0.0001305423		3.134609776		0.0000000088		1.5647561463

		3.2		0.0000357128		0.0000717685		3.1346815446		0.0000000026		1.5647561488

		3.3		0.0000186437		0.0000386373		3.1347201819		0.0000000007		1.5647561495

		3.4		0.0000095402		0.0000203702		3.134740552		0.0000000002		1.5647561497

		3.5		0.0000047851		0.0000105177		3.1347510697		0.0000000001		1.5647561498
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		NGST Advantages over groundbased facilities

		Advantage =		D^4		1/Background		Strehl^2		transmission^2				% clear		operations eff		grnd seeing		0.4		arcsec		0.00000192		rads

		Backgrou nd =		zodi		atmosphere		detector "dark current"				0.02		conversion from photon/s to MJy						8.42E-07		divide by D^2 * DQE

		Max-time(s)		1.00E+05		FOV flag		1		Grnd FOV		1033.0552249135

		DNGST=		800		DQE=		0.5				R=		1000

		DGRND =		800		Pixels/point		9		Wide FOV flag		0

		Break-point		100

		Wavelength		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		zodi (MJ/ster		0.03		0.047		0.079		0.098		0.12		0.11		0.1		0.081		0.054

		atmosphere		0.29		0.14		0.33		0.58		1.3		36		100		69		17000

		ratio		0.23		0.20		0.18		0.24		0.35		4.26		14.70		16.38		10680.80

		sp. det MJ/ster		6.68		6.68		6.68		6.68		5.61		9.64		6.92		4.23		1.54

		space det. dark		0.013		0.013		0.013		0.013		0.013		0.045		0.045		0.045		0.045

		grnd det. MJ		1.259		1.177		0.911		1.052		0.690		5.514		3.165		1.641		0.591

		grnd det. dark		0.004		0.004		0.004		0.004		0.004		0.045		0.045		0.045		0.045

		%day used		0.16		0.16		0.16		0.18		0.2		0.25		0.3		0.33		0.33

		Strehl space		0.1		0.15		0.2		0.26		0.33		0.7		0.8		0.83		0.85

		Sharpness Area		0.0020		0.0020		0.0020		0.0020		0.0024		0.0048		0.0067		0.011		0.030

		Strehl grnd		0.03		0.04		0.05		0.065		0.08		0.14		0.2		0.25		0.3

		FWHM (")		0.04		0.04		0.04		0.04		0.05		0.06		0.08		0.11		0.18

		Flux in Gcore		0.26		0.25		0.25		0.21		0.26		0.25		0.37		0.54		0.65

		AO/Nat		1.42		0.69		1.42		1.51		2.76		2.44		3.30		3.75		2.03

		Space FOV (' sq)		0.57		0.85		1.32		1.79		2.73		6.94		11.91		19.48		53.59

		Grnd AOFOV ('sq)		0.01		0.02		0.03		0.04		0.07		0.23		0.44		0.79		2.64

		transmission		0.5		0.8		0.9		0.92		0.93		0.94		0.95		0.95		0.9

		FOV advantage		5.03E+01		4.64E+01		4.25E+01		4.00E+01		3.68E+01		3.05E+01		2.74E+01		2.48E+01		2.03E+01

		Signal^2 Adv		6.04E+01		2.59E+01		1.92E+01		2.65E+01		1.71E+01		1.78E+01		8.29E+00		3.81E+00		2.90E+00

		Noise^2 Adv		3.77E-01		3.42E-01		4.14E-01		4.70E-01		8.69E-01		7.44E+00		3.21E+01		4.22E+01		2.78E+04

		Day Adv		6.25E+00		6.25E+00		6.25E+00		5.56E+00		5.00E+00		4.00E+00		3.33E+00		3.03E+00		3.03E+00

		Advantage=		7.16E+03		2.57E+03		2.11E+03		2.77E+03		2.73E+03		1.62E+04		2.43E+04		1.21E+04		4.94E+06

		Fnt-limit nJy		28.53		28.56		28.63		28.67		28.77		53.26		53.34		53.46		53.88

		Fnt-limit AB		27.76		27.76		27.76		27.76		27.75		27.08		27.08		27.08		27.07

		Break   nJy		2.21E+04		7.96E+03		6.56E+03		8.65E+03		8.59E+03		1.75E+05		2.63E+05		1.32E+05		5.45E+07

		Break   AB		20.54		21.65		21.86		21.56		21.57		18.29		17.85		18.60		12.06

		Delta Mag		7.22		6.11		5.90		6.20		6.19		8.79		9.23		8.48		15.01

		Fnt-limit nJy		27.76		27.76		27.76		27.76		27.75		27.08		27.08		27.08		27.07

		Bright limite nJy		20.54		21.65		21.86		21.56		21.57		18.29		17.85		18.60		12.06

		Figure 1

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		R=3		3.62E+03		6.05E+02		9.07E+02		1.42E+03		2.04E+03		3.23E+04		5.00E+04		2.19E+04		6.63E+06

		R=100		367.04		101.79		152.22		257.20		430.09		4246.22		7654.49		4089.07		1868964.82

		R=1000		142.19		55.29		49.59		69.22		74.31		531.26		888.12		488.24		243970.09

		Figure 2

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		R=3		1.82E+05		2.81E+04		3.85E+04		5.68E+04		7.48E+04		9.86E+05		1.37E+06		5.45E+05		1.34E+08

		R=100		1.85E+04		4.73E+03		6.47E+03		1.03E+04		1.58E+04		1.29E+05		2.10E+05		1.01E+05		3.79E+07

		R=1000		7.16E+03		2.57E+03		2.11E+03		2.77E+03		2.73E+03		1.62E+04		2.43E+04		1.21E+04		4.94E+06

		Figure 3 R = 3

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		33.57		33.42		33.20		33.11		32.93		32.55		32.44		32.31		32.02

		bright limit		26.60		28.22		27.36		26.68		25.94		22.16		21.48		22.11		15.33

		Figure 4 R = 100

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.50

		faint limit		30.24		30.23		30.20		30.19		30.16		29.53		29.52		29.50		29.43		28.9305430604

		bright limit		26.22		27.59		27.10		26.50		25.88		22.14		21.47		22.11		15.33		11.8785269621

		Figure 5 R = 1000

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		36.00		36.00		36.00		36.00		36.00		27.08		27.08		27.08		27.0714953243

		bright limit		36.00		36.00		36.00		36.00		36.00		22.01		21.44		22.09		15.3250980092

		Figure 6 R = 3		With  FOV advantage

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		33.57		33.42		33.20		33.11		32.93		32.55		32.44		32.31		32.0174256137

		bright limit		22.34		24.05		23.29		22.68		22.03		18.45		17.88		18.63		12.0583903337

		Figure 7 R = 100,with FOV

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		30.24		30.23		30.20		30.19		30.16		29.53		29.52		29.50		29.4268429644

		bright limit		21.97		23.42		23.03		22.50		21.97		18.43		17.88		18.63		12.0583866748

		Figure 8 R = 1000

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		27.76		27.76		27.76		27.76		27.75		27.08		27.08		27.08		27.0714953243

		bright limit		20.54		21.65		21.86		21.56		21.57		18.29		17.85		18.60		12.0583527261

		Figure 9 R = 1000, lower noise

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		36.00		36.00		36.00		36.00		36.00		26.92		27.20		27.27		27.3033649221

		bright limit		36.00		36.00		36.00		36.00		36.00		18.01		17.78		18.36		11.8783847361

														Strehl		0.06

		Sigma		quassian		darea		sum		q^2*area		sum

		0.1		0.9900498337		0.0621751296		0.0621751296		0.0615564767		0.0615564767		area defined by FWHM^2 =				2.6896

		0.2		0.9607894392		0.1206751536		0.1828502831		0.1159434131		0.1774998898		area defined by PSF^2 =				6.2779768085		2.334167463		FWHM^2

		0.3		0.9139311853		0.1721846353		0.3550349184		0.1573649078		0.3348647976		pixels =		12.8121975684

		0.4		0.852143789		0.2140585198		0.5690934382		0.1824086381		0.5172734357		total flux =		0.1884

		0.5		0.7788007831		0.2445434459		0.8136368841		0.1904506271		0.7077240629		perfect flux=		1*3.14*areaperfect/(3.14/2.689)*FWHM^2

		0.6		0.6976763261		0.2628844397		1.0765213238		0.18340825		0.8911323129		perfect area=		~20*(lambda/2*D*4.8e-6)^2						~5*lambda/D

		0.7		0.6126263942		0.2693105629		1.3458318866		0.1649867591		1.056119072		flux in core=		strehl*2.69 FWHM^2/perfect area

		0.8		0.527292424		0.2649117138		1.6107436005		0.1396859397		1.1958050117

		0.9		0.4448580662		0.251433779		1.8621773795		0.1118523447		1.3076573565

		1		0.3678794412		0.2310282891		2.0932056686		0.0849905579		1.3926479143

		1.1		0.2981972794		0.2059946806		2.2992003492		0.0614270533		1.4540749677

		1.2		0.2369277587		0.1785487589		2.4777491081		0.0423031573		1.4963781249

		1.3		0.184519524		0.1506417394		2.6283908475		0.027796342		1.524174467

		1.4		0.1408584209		0.1238427237		2.7522335712		0.0174442905		1.5416187575

		1.5		0.1053992246		0.0992860695		2.8515196407		0.0104646747		1.5520834322

		1.6		0.0773047404		0.0776758032		2.9291954439		0.0060047078		1.55808814

		1.7		0.0555762126		0.0593331646		2.9885286085		0.0032975126		1.5613856526

		1.8		0.0391638951		0.044270867		3.0327994755		0.0017338196		1.5631194722

		1.9		0.0270518469		0.0322782637		3.0650777392		0.0008731866		1.5639926588

		2		0.0183156389		0.0230044424		3.0880821817		0.0004213411		1.5644139999

		2.1		0.0121551783		0.0160302492		3.1041124308		0.0001948505		1.5646088504

		2.2		0.0079070541		0.0109243859		3.1150368167		0.0000863797		1.5646952301

		2.3		0.0050417603		0.0072823185		3.1223191352		0.0000367157		1.5647319458

		2.4		0.0031511116		0.0047493554		3.1270684906		0.0000149657		1.5647469116

		2.5		0.0019304541		0.003030813		3.1300993036		0.0000058508		1.5647527624

		2.6		0.0011592292		0.0018927894		3.131992093		0.0000021942		1.5647549566

		2.7		0.0006823281		0.0011569554		3.1331490485		0.0000007894		1.564755746

		2.8		0.000393669		0.0006922276		3.1338412761		0.0000002725		1.5647560185

		2.9		0.0002226299		0.0004054535		3.1342467296		0.0000000903		1.5647561088

		3		0.0001234098		0.0002325041		3.1344792337		0.0000000287		1.5647561375

		3.1		0.0000670548		0.0001305423		3.134609776		0.0000000088		1.5647561463

		3.2		0.0000357128		0.0000717685		3.1346815446		0.0000000026		1.5647561488

		3.3		0.0000186437		0.0000386373		3.1347201819		0.0000000007		1.5647561495

		3.4		0.0000095402		0.0000203702		3.134740552		0.0000000002		1.5647561497

		3.5		0.0000047851		0.0000105177		3.1347510697		0.0000000001		1.5647561498
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		NGST Advantages over groundbased facilities

		Advantage =		D^4		1/Background		Strehl^2		transmission^2				% clear		operations eff		grnd seeing		0.4		arcsec		0.00000192		rads

		Backgrou nd =		zodi		atmosphere		detector "dark current"				0.02		conversion from photon/s to MJy						8.42E-07		divide by D^2 * DQE

		Max-time(s)		1.00E+05		FOV flag		1		Grnd FOV		1033.0552249135

		DNGST=		800		DQE=		0.5				R=		1000

		DGRND =		800		Pixels/point		9		Wide FOV flag		0

		Break-point		100

		Wavelength		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		zodi (MJ/ster		0.03		0.047		0.079		0.098		0.12		0.11		0.1		0.081		0.054

		atmosphere		0.29		0.14		0.33		0.58		1.3		36		100		69		17000

		ratio		0.23		0.20		0.18		0.24		0.35		4.26		14.70		16.38		10680.80

		sp. det MJ/ster		6.68		6.68		6.68		6.68		5.61		9.64		6.92		4.23		1.54

		space det. dark		0.013		0.013		0.013		0.013		0.013		0.045		0.045		0.045		0.045

		grnd det. MJ		1.259		1.177		0.911		1.052		0.690		5.514		3.165		1.641		0.591

		grnd det. dark		0.004		0.004		0.004		0.004		0.004		0.045		0.045		0.045		0.045

		%day used		0.16		0.16		0.16		0.18		0.2		0.25		0.3		0.33		0.33

		Strehl space		0.1		0.15		0.2		0.26		0.33		0.7		0.8		0.83		0.85

		Sharpness Area		0.0020		0.0020		0.0020		0.0020		0.0024		0.0048		0.0067		0.011		0.030

		Strehl grnd		0.03		0.04		0.05		0.065		0.08		0.14		0.2		0.25		0.3

		FWHM (")		0.04		0.04		0.04		0.04		0.05		0.06		0.08		0.11		0.18

		Flux in Gcore		0.26		0.25		0.25		0.21		0.26		0.25		0.37		0.54		0.65

		AO/Nat		1.42		0.69		1.42		1.51		2.76		2.44		3.30		3.75		2.03

		Space FOV (' sq)		0.57		0.85		1.32		1.79		2.73		6.94		11.91		19.48		53.59

		Grnd AOFOV ('sq)		0.01		0.02		0.03		0.04		0.07		0.23		0.44		0.79		2.64

		transmission		0.5		0.8		0.9		0.92		0.93		0.94		0.95		0.95		0.9

		FOV advantage		5.03E+01		4.64E+01		4.25E+01		4.00E+01		3.68E+01		3.05E+01		2.74E+01		2.48E+01		2.03E+01

		Signal^2 Adv		6.04E+01		2.59E+01		1.92E+01		2.65E+01		1.71E+01		1.78E+01		8.29E+00		3.81E+00		2.90E+00

		Noise^2 Adv		3.77E-01		3.42E-01		4.14E-01		4.70E-01		8.69E-01		7.44E+00		3.21E+01		4.22E+01		2.78E+04

		Day Adv		6.25E+00		6.25E+00		6.25E+00		5.56E+00		5.00E+00		4.00E+00		3.33E+00		3.03E+00		3.03E+00

		Advantage=		7.16E+03		2.57E+03		2.11E+03		2.77E+03		2.73E+03		1.62E+04		2.43E+04		1.21E+04		4.94E+06

		Fnt-limit nJy		28.53		28.56		28.63		28.67		28.77		53.26		53.34		53.46		53.88

		Fnt-limit AB		27.76		27.76		27.76		27.76		27.75		27.08		27.08		27.08		27.07

		Break   nJy		2.21E+04		7.96E+03		6.56E+03		8.65E+03		8.59E+03		1.75E+05		2.63E+05		1.32E+05		5.45E+07

		Break   AB		20.54		21.65		21.86		21.56		21.57		18.29		17.85		18.60		12.06

		Delta Mag		7.22		6.11		5.90		6.20		6.19		8.79		9.23		8.48		15.01

		Fnt-limit nJy		27.76		27.76		27.76		27.76		27.75		27.08		27.08		27.08		27.07

		Bright limite nJy		20.54		21.65		21.86		21.56		21.57		18.29		17.85		18.60		12.06

		Figure 1

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		R=3		3.62E+03		6.05E+02		9.07E+02		1.42E+03		2.04E+03		3.23E+04		5.00E+04		2.19E+04		6.63E+06

		R=100		367.04		101.79		152.22		257.20		430.09		4246.22		7654.49		4089.07		1868964.82

		R=1000		142.19		55.29		49.59		69.22		74.31		531.26		888.12		488.24		243970.09

		Figure 2

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		R=3		1.82E+05		2.81E+04		3.85E+04		5.68E+04		7.48E+04		9.86E+05		1.37E+06		5.45E+05		1.34E+08

		R=100		1.85E+04		4.73E+03		6.47E+03		1.03E+04		1.58E+04		1.29E+05		2.10E+05		1.01E+05		3.79E+07

		R=1000		7.16E+03		2.57E+03		2.11E+03		2.77E+03		2.73E+03		1.62E+04		2.43E+04		1.21E+04		4.94E+06

		Figure 3 R = 3

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		33.57		33.42		33.20		33.11		32.93		32.55		32.44		32.31		32.02

		bright limit		26.60		28.22		27.36		26.68		25.94		22.16		21.48		22.11		15.33

		Figure 4 R = 100

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.50

		faint limit		30.24		30.23		30.20		30.19		30.16		29.53		29.52		29.50		29.43		28.9305430604

		bright limit		26.22		27.59		27.10		26.50		25.88		22.14		21.47		22.11		15.33		11.8785269621

		Figure 5 R = 1000

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		36.00		36.00		36.00		36.00		36.00		27.08		27.08		27.08		27.0714953243

		bright limit		36.00		36.00		36.00		36.00		36.00		22.01		21.44		22.09		15.3250980092

		Figure 6 R = 3		With  FOV advantage

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		33.57		33.42		33.20		33.11		32.93		32.55		32.44		32.31		32.0174256137

		bright limit		22.34		24.05		23.29		22.68		22.03		18.45		17.88		18.63		12.0583903337

		Figure 7 R = 100,with FOV

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		30.24		30.23		30.20		30.19		30.16		29.53		29.52		29.50		29.4268429644

		bright limit		21.97		23.42		23.03		22.50		21.97		18.43		17.88		18.63		12.0583866748

		Figure 8 R = 1000

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		27.76		27.76		27.76		27.76		27.75		27.08		27.08		27.08		27.0714953243

		bright limit		20.54		21.65		21.86		21.56		21.57		18.29		17.85		18.60		12.0583527261

		Figure 9 R = 1000, lower noise

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		36.00		36.00		36.00		36.00		36.00		26.92		27.20		27.27		27.3033649221

		bright limit		36.00		36.00		36.00		36.00		36.00		18.01		17.78		18.36		11.8783847361

														Strehl		0.06

		Sigma		quassian		darea		sum		q^2*area		sum

		0.1		0.9900498337		0.0621751296		0.0621751296		0.0615564767		0.0615564767		area defined by FWHM^2 =				2.6896

		0.2		0.9607894392		0.1206751536		0.1828502831		0.1159434131		0.1774998898		area defined by PSF^2 =				6.2779768085		2.334167463		FWHM^2

		0.3		0.9139311853		0.1721846353		0.3550349184		0.1573649078		0.3348647976		pixels =		12.8121975684

		0.4		0.852143789		0.2140585198		0.5690934382		0.1824086381		0.5172734357		total flux =		0.1884

		0.5		0.7788007831		0.2445434459		0.8136368841		0.1904506271		0.7077240629		perfect flux=		1*3.14*areaperfect/(3.14/2.689)*FWHM^2

		0.6		0.6976763261		0.2628844397		1.0765213238		0.18340825		0.8911323129		perfect area=		~20*(lambda/2*D*4.8e-6)^2						~5*lambda/D

		0.7		0.6126263942		0.2693105629		1.3458318866		0.1649867591		1.056119072		flux in core=		strehl*2.69 FWHM^2/perfect area

		0.8		0.527292424		0.2649117138		1.6107436005		0.1396859397		1.1958050117

		0.9		0.4448580662		0.251433779		1.8621773795		0.1118523447		1.3076573565

		1		0.3678794412		0.2310282891		2.0932056686		0.0849905579		1.3926479143

		1.1		0.2981972794		0.2059946806		2.2992003492		0.0614270533		1.4540749677

		1.2		0.2369277587		0.1785487589		2.4777491081		0.0423031573		1.4963781249

		1.3		0.184519524		0.1506417394		2.6283908475		0.027796342		1.524174467

		1.4		0.1408584209		0.1238427237		2.7522335712		0.0174442905		1.5416187575

		1.5		0.1053992246		0.0992860695		2.8515196407		0.0104646747		1.5520834322

		1.6		0.0773047404		0.0776758032		2.9291954439		0.0060047078		1.55808814

		1.7		0.0555762126		0.0593331646		2.9885286085		0.0032975126		1.5613856526

		1.8		0.0391638951		0.044270867		3.0327994755		0.0017338196		1.5631194722

		1.9		0.0270518469		0.0322782637		3.0650777392		0.0008731866		1.5639926588

		2		0.0183156389		0.0230044424		3.0880821817		0.0004213411		1.5644139999

		2.1		0.0121551783		0.0160302492		3.1041124308		0.0001948505		1.5646088504

		2.2		0.0079070541		0.0109243859		3.1150368167		0.0000863797		1.5646952301

		2.3		0.0050417603		0.0072823185		3.1223191352		0.0000367157		1.5647319458

		2.4		0.0031511116		0.0047493554		3.1270684906		0.0000149657		1.5647469116

		2.5		0.0019304541		0.003030813		3.1300993036		0.0000058508		1.5647527624

		2.6		0.0011592292		0.0018927894		3.131992093		0.0000021942		1.5647549566

		2.7		0.0006823281		0.0011569554		3.1331490485		0.0000007894		1.564755746

		2.8		0.000393669		0.0006922276		3.1338412761		0.0000002725		1.5647560185

		2.9		0.0002226299		0.0004054535		3.1342467296		0.0000000903		1.5647561088

		3		0.0001234098		0.0002325041		3.1344792337		0.0000000287		1.5647561375

		3.1		0.0000670548		0.0001305423		3.134609776		0.0000000088		1.5647561463

		3.2		0.0000357128		0.0000717685		3.1346815446		0.0000000026		1.5647561488

		3.3		0.0000186437		0.0000386373		3.1347201819		0.0000000007		1.5647561495

		3.4		0.0000095402		0.0000203702		3.134740552		0.0000000002		1.5647561497

		3.5		0.0000047851		0.0000105177		3.1347510697		0.0000000001		1.5647561498
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Sheet1

		NGST Advantages over groundbased facilities

		Advantage =		D^4		1/Background		Strehl^2		transmission^2				% clear		operations eff		grnd seeing		0.4		arcsec		0.00000192		rads

		Backgrou nd =		zodi		atmosphere		detector "dark current"				0.02		conversion from photon/s to MJy						8.42E-07		divide by D^2 * DQE

		Max-time(s)		1.00E+05		FOV flag		1		Grnd FOV		1033.0552249135

		DNGST=		800		DQE=		0.5				R=		1000

		DGRND =		800		Pixels/point		9		Wide FOV flag		0

		Break-point		100

		Wavelength		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		zodi (MJ/ster		0.03		0.047		0.079		0.098		0.12		0.11		0.1		0.081		0.054

		atmosphere		0.29		0.14		0.33		0.58		1.3		36		100		69		17000

		ratio		0.23		0.20		0.18		0.24		0.35		4.26		14.70		16.38		10680.80

		sp. det MJ/ster		6.68		6.68		6.68		6.68		5.61		9.64		6.92		4.23		1.54

		space det. dark		0.013		0.013		0.013		0.013		0.013		0.045		0.045		0.045		0.045

		grnd det. MJ		1.259		1.177		0.911		1.052		0.690		5.514		3.165		1.641		0.591

		grnd det. dark		0.004		0.004		0.004		0.004		0.004		0.045		0.045		0.045		0.045

		%day used		0.16		0.16		0.16		0.18		0.2		0.25		0.3		0.33		0.33

		Strehl space		0.1		0.15		0.2		0.26		0.33		0.7		0.8		0.83		0.85

		Sharpness Area		0.0020		0.0020		0.0020		0.0020		0.0024		0.0048		0.0067		0.011		0.030

		Strehl grnd		0.03		0.04		0.05		0.065		0.08		0.14		0.2		0.25		0.3

		FWHM (")		0.04		0.04		0.04		0.04		0.05		0.06		0.08		0.11		0.18

		Flux in Gcore		0.26		0.25		0.25		0.21		0.26		0.25		0.37		0.54		0.65

		AO/Nat		1.42		0.69		1.42		1.51		2.76		2.44		3.30		3.75		2.03

		Space FOV (' sq)		0.57		0.85		1.32		1.79		2.73		6.94		11.91		19.48		53.59

		Grnd AOFOV ('sq)		0.01		0.02		0.03		0.04		0.07		0.23		0.44		0.79		2.64

		transmission		0.5		0.8		0.9		0.92		0.93		0.94		0.95		0.95		0.9

		FOV advantage		5.03E+01		4.64E+01		4.25E+01		4.00E+01		3.68E+01		3.05E+01		2.74E+01		2.48E+01		2.03E+01

		Signal^2 Adv		6.04E+01		2.59E+01		1.92E+01		2.65E+01		1.71E+01		1.78E+01		8.29E+00		3.81E+00		2.90E+00

		Noise^2 Adv		3.77E-01		3.42E-01		4.14E-01		4.70E-01		8.69E-01		7.44E+00		3.21E+01		4.22E+01		2.78E+04

		Day Adv		6.25E+00		6.25E+00		6.25E+00		5.56E+00		5.00E+00		4.00E+00		3.33E+00		3.03E+00		3.03E+00

		Advantage=		7.16E+03		2.57E+03		2.11E+03		2.77E+03		2.73E+03		1.62E+04		2.43E+04		1.21E+04		4.94E+06

		Fnt-limit nJy		28.53		28.56		28.63		28.67		28.77		53.26		53.34		53.46		53.88

		Fnt-limit AB		27.76		27.76		27.76		27.76		27.75		27.08		27.08		27.08		27.07

		Break   nJy		2.21E+04		7.96E+03		6.56E+03		8.65E+03		8.59E+03		1.75E+05		2.63E+05		1.32E+05		5.45E+07

		Break   AB		20.54		21.65		21.86		21.56		21.57		18.29		17.85		18.60		12.06

		Delta Mag		7.22		6.11		5.90		6.20		6.19		8.79		9.23		8.48		15.01

		Fnt-limit nJy		27.76		27.76		27.76		27.76		27.75		27.08		27.08		27.08		27.07

		Bright limite nJy		20.54		21.65		21.86		21.56		21.57		18.29		17.85		18.60		12.06

		Figure 1

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		R=3		3.62E+03		6.05E+02		9.07E+02		1.42E+03		2.04E+03		3.23E+04		5.00E+04		2.19E+04		6.63E+06

		R=100		367.04		101.79		152.22		257.20		430.09		4246.22		7654.49		4089.07		1868964.82

		R=1000		142.19		55.29		49.59		69.22		74.31		531.26		888.12		488.24		243970.09

		Figure 2

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		R=3		1.82E+05		2.81E+04		3.85E+04		5.68E+04		7.48E+04		9.86E+05		1.37E+06		5.45E+05		1.34E+08

		R=100		1.85E+04		4.73E+03		6.47E+03		1.03E+04		1.58E+04		1.29E+05		2.10E+05		1.01E+05		3.79E+07

		R=1000		7.16E+03		2.57E+03		2.11E+03		2.77E+03		2.73E+03		1.62E+04		2.43E+04		1.21E+04		4.94E+06

		Figure 3 R = 3

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		33.57		33.42		33.20		33.11		32.93		32.55		32.44		32.31		32.02

		bright limit		26.60		28.22		27.36		26.68		25.94		22.16		21.48		22.11		15.33

		Figure 4 R = 100

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.50

		faint limit		30.24		30.23		30.20		30.19		30.16		29.53		29.52		29.50		29.43		28.9305430604

		bright limit		26.22		27.59		27.10		26.50		25.88		22.14		21.47		22.11		15.33		11.8785269621

		Figure 5 R = 1000

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		36.00		36.00		36.00		36.00		36.00		27.08		27.08		27.08		27.0714953243

		bright limit		36.00		36.00		36.00		36.00		36.00		22.01		21.44		22.09		15.3250980092

		Figure 6 R = 3		With  FOV advantage

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		33.57		33.42		33.20		33.11		32.93		32.55		32.44		32.31		32.0174256137

		bright limit		22.34		24.05		23.29		22.68		22.03		18.45		17.88		18.63		12.0583903337

		Figure 7 R = 100,with FOV

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		30.24		30.23		30.20		30.19		30.16		29.53		29.52		29.50		29.4268429644

		bright limit		21.97		23.42		23.03		22.50		21.97		18.43		17.88		18.63		12.0583866748

		Figure 8 R = 1000

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		27.76		27.76		27.76		27.76		27.75		27.08		27.08		27.08		27.0714953243

		bright limit		20.54		21.65		21.86		21.56		21.57		18.29		17.85		18.60		12.0583527261

		Figure 9 R = 1000, lower noise

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		36.00		36.00		36.00		36.00		36.00		26.92		27.20		27.27		27.3033649221

		bright limit		36.00		36.00		36.00		36.00		36.00		18.01		17.78		18.36		11.8783847361

														Strehl		0.06

		Sigma		quassian		darea		sum		q^2*area		sum

		0.1		0.9900498337		0.0621751296		0.0621751296		0.0615564767		0.0615564767		area defined by FWHM^2 =				2.6896

		0.2		0.9607894392		0.1206751536		0.1828502831		0.1159434131		0.1774998898		area defined by PSF^2 =				6.2779768085		2.334167463		FWHM^2

		0.3		0.9139311853		0.1721846353		0.3550349184		0.1573649078		0.3348647976		pixels =		12.8121975684

		0.4		0.852143789		0.2140585198		0.5690934382		0.1824086381		0.5172734357		total flux =		0.1884

		0.5		0.7788007831		0.2445434459		0.8136368841		0.1904506271		0.7077240629		perfect flux=		1*3.14*areaperfect/(3.14/2.689)*FWHM^2

		0.6		0.6976763261		0.2628844397		1.0765213238		0.18340825		0.8911323129		perfect area=		~20*(lambda/2*D*4.8e-6)^2						~5*lambda/D

		0.7		0.6126263942		0.2693105629		1.3458318866		0.1649867591		1.056119072		flux in core=		strehl*2.69 FWHM^2/perfect area

		0.8		0.527292424		0.2649117138		1.6107436005		0.1396859397		1.1958050117

		0.9		0.4448580662		0.251433779		1.8621773795		0.1118523447		1.3076573565

		1		0.3678794412		0.2310282891		2.0932056686		0.0849905579		1.3926479143

		1.1		0.2981972794		0.2059946806		2.2992003492		0.0614270533		1.4540749677

		1.2		0.2369277587		0.1785487589		2.4777491081		0.0423031573		1.4963781249

		1.3		0.184519524		0.1506417394		2.6283908475		0.027796342		1.524174467

		1.4		0.1408584209		0.1238427237		2.7522335712		0.0174442905		1.5416187575

		1.5		0.1053992246		0.0992860695		2.8515196407		0.0104646747		1.5520834322

		1.6		0.0773047404		0.0776758032		2.9291954439		0.0060047078		1.55808814

		1.7		0.0555762126		0.0593331646		2.9885286085		0.0032975126		1.5613856526

		1.8		0.0391638951		0.044270867		3.0327994755		0.0017338196		1.5631194722

		1.9		0.0270518469		0.0322782637		3.0650777392		0.0008731866		1.5639926588

		2		0.0183156389		0.0230044424		3.0880821817		0.0004213411		1.5644139999

		2.1		0.0121551783		0.0160302492		3.1041124308		0.0001948505		1.5646088504

		2.2		0.0079070541		0.0109243859		3.1150368167		0.0000863797		1.5646952301

		2.3		0.0050417603		0.0072823185		3.1223191352		0.0000367157		1.5647319458

		2.4		0.0031511116		0.0047493554		3.1270684906		0.0000149657		1.5647469116

		2.5		0.0019304541		0.003030813		3.1300993036		0.0000058508		1.5647527624

		2.6		0.0011592292		0.0018927894		3.131992093		0.0000021942		1.5647549566

		2.7		0.0006823281		0.0011569554		3.1331490485		0.0000007894		1.564755746

		2.8		0.000393669		0.0006922276		3.1338412761		0.0000002725		1.5647560185

		2.9		0.0002226299		0.0004054535		3.1342467296		0.0000000903		1.5647561088

		3		0.0001234098		0.0002325041		3.1344792337		0.0000000287		1.5647561375

		3.1		0.0000670548		0.0001305423		3.134609776		0.0000000088		1.5647561463

		3.2		0.0000357128		0.0000717685		3.1346815446		0.0000000026		1.5647561488

		3.3		0.0000186437		0.0000386373		3.1347201819		0.0000000007		1.5647561495

		3.4		0.0000095402		0.0000203702		3.134740552		0.0000000002		1.5647561497

		3.5		0.0000047851		0.0000105177		3.1347510697		0.0000000001		1.5647561498
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Sheet1

		NGST Advantages over groundbased facilities

		Advantage =		D^4		1/Background		Strehl^2		transmission^2				% clear		operations eff		grnd seeing		0.4		arcsec		0.00000192		rads

		Backgrou nd =		zodi		atmosphere		detector "dark current"				0.02		conversion from photon/s to MJy						8.42E-07		divide by D^2 * DQE

		Max-time(s)		1.00E+05		FOV flag		1		Grnd FOV		1033.0552249135

		DNGST=		800		DQE=		0.5				R=		1000

		DGRND =		800		Pixels/point		9		Wide FOV flag		0

		Break-point		100

		Wavelength		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		zodi (MJ/ster		0.03		0.047		0.079		0.098		0.12		0.11		0.1		0.081		0.054

		atmosphere		0.29		0.14		0.33		0.58		1.3		36		100		69		17000

		ratio		0.23		0.20		0.18		0.24		0.35		4.26		14.70		16.38		10680.80

		sp. det MJ/ster		6.68		6.68		6.68		6.68		5.61		9.64		6.92		4.23		1.54

		space det. dark		0.013		0.013		0.013		0.013		0.013		0.045		0.045		0.045		0.045

		grnd det. MJ		1.259		1.177		0.911		1.052		0.690		5.514		3.165		1.641		0.591

		grnd det. dark		0.004		0.004		0.004		0.004		0.004		0.045		0.045		0.045		0.045

		%day used		0.16		0.16		0.16		0.18		0.2		0.25		0.3		0.33		0.33

		Strehl space		0.1		0.15		0.2		0.26		0.33		0.7		0.8		0.83		0.85

		Sharpness Area		0.0020		0.0020		0.0020		0.0020		0.0024		0.0048		0.0067		0.011		0.030

		Strehl grnd		0.03		0.04		0.05		0.065		0.08		0.14		0.2		0.25		0.3

		FWHM (")		0.04		0.04		0.04		0.04		0.05		0.06		0.08		0.11		0.18

		Flux in Gcore		0.26		0.25		0.25		0.21		0.26		0.25		0.37		0.54		0.65

		AO/Nat		1.42		0.69		1.42		1.51		2.76		2.44		3.30		3.75		2.03

		Space FOV (' sq)		0.57		0.85		1.32		1.79		2.73		6.94		11.91		19.48		53.59

		Grnd AOFOV ('sq)		0.01		0.02		0.03		0.04		0.07		0.23		0.44		0.79		2.64

		transmission		0.5		0.8		0.9		0.92		0.93		0.94		0.95		0.95		0.9

		FOV advantage		5.03E+01		4.64E+01		4.25E+01		4.00E+01		3.68E+01		3.05E+01		2.74E+01		2.48E+01		2.03E+01

		Signal^2 Adv		6.04E+01		2.59E+01		1.92E+01		2.65E+01		1.71E+01		1.78E+01		8.29E+00		3.81E+00		2.90E+00

		Noise^2 Adv		3.77E-01		3.42E-01		4.14E-01		4.70E-01		8.69E-01		7.44E+00		3.21E+01		4.22E+01		2.78E+04

		Day Adv		6.25E+00		6.25E+00		6.25E+00		5.56E+00		5.00E+00		4.00E+00		3.33E+00		3.03E+00		3.03E+00

		Advantage=		7.16E+03		2.57E+03		2.11E+03		2.77E+03		2.73E+03		1.62E+04		2.43E+04		1.21E+04		4.94E+06

		Fnt-limit nJy		28.53		28.56		28.63		28.67		28.77		53.26		53.34		53.46		53.88

		Fnt-limit AB		27.76		27.76		27.76		27.76		27.75		27.08		27.08		27.08		27.07

		Break   nJy		2.21E+04		7.96E+03		6.56E+03		8.65E+03		8.59E+03		1.75E+05		2.63E+05		1.32E+05		5.45E+07

		Break   AB		20.54		21.65		21.86		21.56		21.57		18.29		17.85		18.60		12.06

		Delta Mag		7.22		6.11		5.90		6.20		6.19		8.79		9.23		8.48		15.01

		Fnt-limit nJy		27.76		27.76		27.76		27.76		27.75		27.08		27.08		27.08		27.07

		Bright limite nJy		20.54		21.65		21.86		21.56		21.57		18.29		17.85		18.60		12.06

		Figure 1

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		R=3		3.62E+03		6.05E+02		9.07E+02		1.42E+03		2.04E+03		3.23E+04		5.00E+04		2.19E+04		6.63E+06

		R=100		367.04		101.79		152.22		257.20		430.09		4246.22		7654.49		4089.07		1868964.82

		R=1000		142.19		55.29		49.59		69.22		74.31		531.26		888.12		488.24		243970.09

		Figure 2

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		R=3		1.82E+05		2.81E+04		3.85E+04		5.68E+04		7.48E+04		9.86E+05		1.37E+06		5.45E+05		1.34E+08

		R=100		1.85E+04		4.73E+03		6.47E+03		1.03E+04		1.58E+04		1.29E+05		2.10E+05		1.01E+05		3.79E+07

		R=1000		7.16E+03		2.57E+03		2.11E+03		2.77E+03		2.73E+03		1.62E+04		2.43E+04		1.21E+04		4.94E+06

		Figure 3 R = 3

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		33.57		33.42		33.20		33.11		32.93		32.55		32.44		32.31		32.02

		bright limit		26.60		28.22		27.36		26.68		25.94		22.16		21.48		22.11		15.33

		Figure 4 R = 100

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.50

		faint limit		30.24		30.23		30.20		30.19		30.16		29.53		29.52		29.50		29.43		28.9305430604

		bright limit		26.22		27.59		27.10		26.50		25.88		22.14		21.47		22.11		15.33		11.8785269621

		Figure 5 R = 1000

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		36.00		36.00		36.00		36.00		36.00		27.08		27.08		27.08		27.0714953243

		bright limit		36.00		36.00		36.00		36.00		36.00		22.01		21.44		22.09		15.3250980092

		Figure 6 R = 3		With  FOV advantage

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		33.57		33.42		33.20		33.11		32.93		32.55		32.44		32.31		32.0174256137

		bright limit		22.34		24.05		23.29		22.68		22.03		18.45		17.88		18.63		12.0583903337

		Figure 7 R = 100,with FOV

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		30.24		30.23		30.20		30.19		30.16		29.53		29.52		29.50		29.4268429644

		bright limit		21.97		23.42		23.03		22.50		21.97		18.43		17.88		18.63		12.0583866748

		Figure 8 R = 1000

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		27.76		27.76		27.76		27.76		27.75		27.08		27.08		27.08		27.0714953243

		bright limit		20.54		21.65		21.86		21.56		21.57		18.29		17.85		18.60		12.0583527261

		Figure 9 R = 1000, lower noise

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		36.00		36.00		36.00		36.00		36.00		26.92		27.20		27.27		27.3033649221

		bright limit		36.00		36.00		36.00		36.00		36.00		18.01		17.78		18.36		11.8783847361

														Strehl		0.06

		Sigma		quassian		darea		sum		q^2*area		sum

		0.1		0.9900498337		0.0621751296		0.0621751296		0.0615564767		0.0615564767		area defined by FWHM^2 =				2.6896

		0.2		0.9607894392		0.1206751536		0.1828502831		0.1159434131		0.1774998898		area defined by PSF^2 =				6.2779768085		2.334167463		FWHM^2

		0.3		0.9139311853		0.1721846353		0.3550349184		0.1573649078		0.3348647976		pixels =		12.8121975684

		0.4		0.852143789		0.2140585198		0.5690934382		0.1824086381		0.5172734357		total flux =		0.1884

		0.5		0.7788007831		0.2445434459		0.8136368841		0.1904506271		0.7077240629		perfect flux=		1*3.14*areaperfect/(3.14/2.689)*FWHM^2

		0.6		0.6976763261		0.2628844397		1.0765213238		0.18340825		0.8911323129		perfect area=		~20*(lambda/2*D*4.8e-6)^2						~5*lambda/D

		0.7		0.6126263942		0.2693105629		1.3458318866		0.1649867591		1.056119072		flux in core=		strehl*2.69 FWHM^2/perfect area

		0.8		0.527292424		0.2649117138		1.6107436005		0.1396859397		1.1958050117

		0.9		0.4448580662		0.251433779		1.8621773795		0.1118523447		1.3076573565

		1		0.3678794412		0.2310282891		2.0932056686		0.0849905579		1.3926479143

		1.1		0.2981972794		0.2059946806		2.2992003492		0.0614270533		1.4540749677

		1.2		0.2369277587		0.1785487589		2.4777491081		0.0423031573		1.4963781249

		1.3		0.184519524		0.1506417394		2.6283908475		0.027796342		1.524174467

		1.4		0.1408584209		0.1238427237		2.7522335712		0.0174442905		1.5416187575

		1.5		0.1053992246		0.0992860695		2.8515196407		0.0104646747		1.5520834322

		1.6		0.0773047404		0.0776758032		2.9291954439		0.0060047078		1.55808814

		1.7		0.0555762126		0.0593331646		2.9885286085		0.0032975126		1.5613856526

		1.8		0.0391638951		0.044270867		3.0327994755		0.0017338196		1.5631194722

		1.9		0.0270518469		0.0322782637		3.0650777392		0.0008731866		1.5639926588

		2		0.0183156389		0.0230044424		3.0880821817		0.0004213411		1.5644139999

		2.1		0.0121551783		0.0160302492		3.1041124308		0.0001948505		1.5646088504

		2.2		0.0079070541		0.0109243859		3.1150368167		0.0000863797		1.5646952301

		2.3		0.0050417603		0.0072823185		3.1223191352		0.0000367157		1.5647319458

		2.4		0.0031511116		0.0047493554		3.1270684906		0.0000149657		1.5647469116

		2.5		0.0019304541		0.003030813		3.1300993036		0.0000058508		1.5647527624

		2.6		0.0011592292		0.0018927894		3.131992093		0.0000021942		1.5647549566

		2.7		0.0006823281		0.0011569554		3.1331490485		0.0000007894		1.564755746

		2.8		0.000393669		0.0006922276		3.1338412761		0.0000002725		1.5647560185

		2.9		0.0002226299		0.0004054535		3.1342467296		0.0000000903		1.5647561088

		3		0.0001234098		0.0002325041		3.1344792337		0.0000000287		1.5647561375

		3.1		0.0000670548		0.0001305423		3.134609776		0.0000000088		1.5647561463

		3.2		0.0000357128		0.0000717685		3.1346815446		0.0000000026		1.5647561488

		3.3		0.0000186437		0.0000386373		3.1347201819		0.0000000007		1.5647561495

		3.4		0.0000095402		0.0000203702		3.134740552		0.0000000002		1.5647561497

		3.5		0.0000047851		0.0000105177		3.1347510697		0.0000000001		1.5647561498
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Sheet1

		NGST Advantages over groundbased facilities

		Advantage =		D^4		1/Background		Strehl^2		transmission^2				% clear		operations eff		grnd seeing		0.4		arcsec		0.00000192		rads

		Backgrou nd =		zodi		atmosphere		detector "dark current"				0.02		conversion from photon/s to MJy						8.42E-07		divide by D^2 * DQE

		Max-time(s)		1.00E+05		FOV flag		1		Grnd FOV		1033.0552249135

		DNGST=		800		DQE=		0.5				R=		1000

		DGRND =		800		Pixels/point		9		Wide FOV flag		0

		Break-point		100

		Wavelength		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		zodi (MJ/ster		0.03		0.047		0.079		0.098		0.12		0.11		0.1		0.081		0.054

		atmosphere		0.29		0.14		0.33		0.58		1.3		36		100		69		17000

		ratio		0.23		0.20		0.18		0.24		0.35		4.26		14.70		16.38		10680.80

		sp. det MJ/ster		6.68		6.68		6.68		6.68		5.61		9.64		6.92		4.23		1.54

		space det. dark		0.013		0.013		0.013		0.013		0.013		0.045		0.045		0.045		0.045

		grnd det. MJ		1.259		1.177		0.911		1.052		0.690		5.514		3.165		1.641		0.591

		grnd det. dark		0.004		0.004		0.004		0.004		0.004		0.045		0.045		0.045		0.045

		%day used		0.16		0.16		0.16		0.18		0.2		0.25		0.3		0.33		0.33

		Strehl space		0.1		0.15		0.2		0.26		0.33		0.7		0.8		0.83		0.85

		Sharpness Area		0.0020		0.0020		0.0020		0.0020		0.0024		0.0048		0.0067		0.011		0.030

		Strehl grnd		0.03		0.04		0.05		0.065		0.08		0.14		0.2		0.25		0.3

		FWHM (")		0.04		0.04		0.04		0.04		0.05		0.06		0.08		0.11		0.18

		Flux in Gcore		0.26		0.25		0.25		0.21		0.26		0.25		0.37		0.54		0.65

		AO/Nat		1.42		0.69		1.42		1.51		2.76		2.44		3.30		3.75		2.03

		Space FOV (' sq)		0.57		0.85		1.32		1.79		2.73		6.94		11.91		19.48		53.59

		Grnd AOFOV ('sq)		0.01		0.02		0.03		0.04		0.07		0.23		0.44		0.79		2.64

		transmission		0.5		0.8		0.9		0.92		0.93		0.94		0.95		0.95		0.9

		FOV advantage		5.03E+01		4.64E+01		4.25E+01		4.00E+01		3.68E+01		3.05E+01		2.74E+01		2.48E+01		2.03E+01

		Signal^2 Adv		6.04E+01		2.59E+01		1.92E+01		2.65E+01		1.71E+01		1.78E+01		8.29E+00		3.81E+00		2.90E+00

		Noise^2 Adv		3.77E-01		3.42E-01		4.14E-01		4.70E-01		8.69E-01		7.44E+00		3.21E+01		4.22E+01		2.78E+04

		Day Adv		6.25E+00		6.25E+00		6.25E+00		5.56E+00		5.00E+00		4.00E+00		3.33E+00		3.03E+00		3.03E+00

		Advantage=		7.16E+03		2.57E+03		2.11E+03		2.77E+03		2.73E+03		1.62E+04		2.43E+04		1.21E+04		4.94E+06

		Fnt-limit nJy		28.53		28.56		28.63		28.67		28.77		53.26		53.34		53.46		53.88

		Fnt-limit AB		27.76		27.76		27.76		27.76		27.75		27.08		27.08		27.08		27.07

		Break   nJy		2.21E+04		7.96E+03		6.56E+03		8.65E+03		8.59E+03		1.75E+05		2.63E+05		1.32E+05		5.45E+07

		Break   AB		20.54		21.65		21.86		21.56		21.57		18.29		17.85		18.60		12.06

		Delta Mag		7.22		6.11		5.90		6.20		6.19		8.79		9.23		8.48		15.01

		Fnt-limit nJy		27.76		27.76		27.76		27.76		27.75		27.08		27.08		27.08		27.07

		Bright limite nJy		20.54		21.65		21.86		21.56		21.57		18.29		17.85		18.60		12.06

		Figure 1

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		R=3		3.62E+03		6.05E+02		9.07E+02		1.42E+03		2.04E+03		3.23E+04		5.00E+04		2.19E+04		6.63E+06

		R=100		367.04		101.79		152.22		257.20		430.09		4246.22		7654.49		4089.07		1868964.82

		R=1000		142.19		55.29		49.59		69.22		74.31		531.26		888.12		488.24		243970.09

		Figure 2

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		R=3		1.82E+05		2.81E+04		3.85E+04		5.68E+04		7.48E+04		9.86E+05		1.37E+06		5.45E+05		1.34E+08

		R=100		1.85E+04		4.73E+03		6.47E+03		1.03E+04		1.58E+04		1.29E+05		2.10E+05		1.01E+05		3.79E+07

		R=1000		7.16E+03		2.57E+03		2.11E+03		2.77E+03		2.73E+03		1.62E+04		2.43E+04		1.21E+04		4.94E+06

		Figure 3 R = 3

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		33.57		33.42		33.20		33.11		32.93		32.55		32.44		32.31		32.02

		bright limit		26.60		28.22		27.36		26.68		25.94		22.16		21.48		22.11		15.33

		Figure 4 R = 100

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.50

		faint limit		30.24		30.23		30.20		30.19		30.16		29.53		29.52		29.50		29.43		28.9305430604

		bright limit		26.22		27.59		27.10		26.50		25.88		22.14		21.47		22.11		15.33		11.8785269621

		Figure 5 R = 1000

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		36.00		36.00		36.00		36.00		36.00		27.08		27.08		27.08		27.0714953243

		bright limit		36.00		36.00		36.00		36.00		36.00		22.01		21.44		22.09		15.3250980092

		Figure 6 R = 3		With  FOV advantage

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		33.57		33.42		33.20		33.11		32.93		32.55		32.44		32.31		32.0174256137

		bright limit		22.34		24.05		23.29		22.68		22.03		18.45		17.88		18.63		12.0583903337

		Figure 7 R = 100,with FOV

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		30.24		30.23		30.20		30.19		30.16		29.53		29.52		29.50		29.4268429644

		bright limit		21.97		23.42		23.03		22.50		21.97		18.43		17.88		18.63		12.0583866748

		Figure 8 R = 1000

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		27.76		27.76		27.76		27.76		27.75		27.08		27.08		27.08		27.0714953243

		bright limit		20.54		21.65		21.86		21.56		21.57		18.29		17.85		18.60		12.0583527261

		Figure 9 R = 1000, lower noise

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		36.00		36.00		36.00		36.00		36.00		26.92		27.20		27.27		27.3033649221

		bright limit		36.00		36.00		36.00		36.00		36.00		18.01		17.78		18.36		11.8783847361

														Strehl		0.06

		Sigma		quassian		darea		sum		q^2*area		sum

		0.1		0.9900498337		0.0621751296		0.0621751296		0.0615564767		0.0615564767		area defined by FWHM^2 =				2.6896

		0.2		0.9607894392		0.1206751536		0.1828502831		0.1159434131		0.1774998898		area defined by PSF^2 =				6.2779768085		2.334167463		FWHM^2

		0.3		0.9139311853		0.1721846353		0.3550349184		0.1573649078		0.3348647976		pixels =		12.8121975684

		0.4		0.852143789		0.2140585198		0.5690934382		0.1824086381		0.5172734357		total flux =		0.1884

		0.5		0.7788007831		0.2445434459		0.8136368841		0.1904506271		0.7077240629		perfect flux=		1*3.14*areaperfect/(3.14/2.689)*FWHM^2

		0.6		0.6976763261		0.2628844397		1.0765213238		0.18340825		0.8911323129		perfect area=		~20*(lambda/2*D*4.8e-6)^2						~5*lambda/D

		0.7		0.6126263942		0.2693105629		1.3458318866		0.1649867591		1.056119072		flux in core=		strehl*2.69 FWHM^2/perfect area

		0.8		0.527292424		0.2649117138		1.6107436005		0.1396859397		1.1958050117

		0.9		0.4448580662		0.251433779		1.8621773795		0.1118523447		1.3076573565

		1		0.3678794412		0.2310282891		2.0932056686		0.0849905579		1.3926479143

		1.1		0.2981972794		0.2059946806		2.2992003492		0.0614270533		1.4540749677

		1.2		0.2369277587		0.1785487589		2.4777491081		0.0423031573		1.4963781249

		1.3		0.184519524		0.1506417394		2.6283908475		0.027796342		1.524174467

		1.4		0.1408584209		0.1238427237		2.7522335712		0.0174442905		1.5416187575

		1.5		0.1053992246		0.0992860695		2.8515196407		0.0104646747		1.5520834322

		1.6		0.0773047404		0.0776758032		2.9291954439		0.0060047078		1.55808814

		1.7		0.0555762126		0.0593331646		2.9885286085		0.0032975126		1.5613856526

		1.8		0.0391638951		0.044270867		3.0327994755		0.0017338196		1.5631194722

		1.9		0.0270518469		0.0322782637		3.0650777392		0.0008731866		1.5639926588

		2		0.0183156389		0.0230044424		3.0880821817		0.0004213411		1.5644139999

		2.1		0.0121551783		0.0160302492		3.1041124308		0.0001948505		1.5646088504

		2.2		0.0079070541		0.0109243859		3.1150368167		0.0000863797		1.5646952301

		2.3		0.0050417603		0.0072823185		3.1223191352		0.0000367157		1.5647319458

		2.4		0.0031511116		0.0047493554		3.1270684906		0.0000149657		1.5647469116

		2.5		0.0019304541		0.003030813		3.1300993036		0.0000058508		1.5647527624

		2.6		0.0011592292		0.0018927894		3.131992093		0.0000021942		1.5647549566

		2.7		0.0006823281		0.0011569554		3.1331490485		0.0000007894		1.564755746

		2.8		0.000393669		0.0006922276		3.1338412761		0.0000002725		1.5647560185

		2.9		0.0002226299		0.0004054535		3.1342467296		0.0000000903		1.5647561088

		3		0.0001234098		0.0002325041		3.1344792337		0.0000000287		1.5647561375

		3.1		0.0000670548		0.0001305423		3.134609776		0.0000000088		1.5647561463

		3.2		0.0000357128		0.0000717685		3.1346815446		0.0000000026		1.5647561488

		3.3		0.0000186437		0.0000386373		3.1347201819		0.0000000007		1.5647561495

		3.4		0.0000095402		0.0000203702		3.134740552		0.0000000002		1.5647561497

		3.5		0.0000047851		0.0000105177		3.1347510697		0.0000000001		1.5647561498
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		NGST Advantages over groundbased facilities

		Advantage =		D^4		1/Background		Strehl^2		transmission^2				% clear		operations eff		grnd seeing		0.5		arcsec		0.0000024		rads

		Backgrou nd =		zodi		atmosphere		detector "dark current"				0.02		conversion from photon/s to MJy						8.42E-07		divide by D^2 * DQE

		Max-time(s)		1.00E+05		FOV flag		1		Grnd FOV		1614.1487889273

		DNGST=		800		DQE=		0.5				R=		1000

		DGRND =		800		Pixels/point		9		Wide FOV flag		0

		Break-point		100

		Wavelength		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		zodi (MJ/ster		0.03		0.047		0.079		0.098		0.12		0.11		0.1		0.081		0.054

		atmosphere		0.29		0.14		0.33		0.58		1.3		36		100		69		17000

		ratio		0.12		0.13		0.15		0.24		0.35		4.26		14.90		16.38		10680.88

		sp. det MJ/ster		13.36		10.28		8.35		6.68		5.61		9.64		6.92		4.23		1.54

		space det. dark		0.013		0.013		0.013		0.013		0.013		0.045		0.045		0.045		0.045

		grnd det. MJ		1.259		1.177		0.911		1.052		0.690		5.514		4.557		1.641		0.715

		grnd det. dark		0.004		0.004		0.004		0.004		0.004		0.045		0.045		0.045		0.045

		%day used		0.16		0.16		0.16		0.18		0.2		0.25		0.3		0.33		0.33

		Strehl space		0.1		0.15		0.2		0.26		0.33		0.7		0.8		0.83		0.85

		Sharpness Area		0.0010		0.0013		0.0016		0.0020		0.0024		0.0048		0.0067		0.011		0.030

		Strehl grnd		0.03		0.04		0.05		0.065		0.08		0.14		0.2		0.25		0.3

		FWHM (")		0.04		0.04		0.04		0.04		0.05		0.06		0.07		0.11		0.17

		Flux in Gcore		0.26		0.25		0.25		0.21		0.26		0.25		0.25		0.54		0.54

		AO/Nat		2.21		1.07		2.21		2.36		4.32		3.82		3.54		5.86		2.62

		Space FOV (' sq)		0.57		0.85		1.32		1.79		2.73		6.94		11.91		19.48		53.59

		Grnd AOFOV ('sq)		0.01		0.02		0.03		0.04		0.07		0.23		0.44		0.79		2.64

		transmission		0.5		0.8		0.9		0.92		0.93		0.94		0.95		0.95		0.9

		FOV advantage		5.03E+01		4.64E+01		4.25E+01		4.00E+01		3.68E+01		3.05E+01		2.74E+01		2.48E+01		2.03E+01

		Advantage=		7.90E+02		2.13E+02		2.33E+02		3.50E+02		4.43E+02		3.21E+03		8.30E+03		3.41E+03		1.43E+06

		Fnt-limit nJy		28.49		28.53		28.60		28.67		28.77		53.26		53.34		53.46		53.88

		Fnt-limit AB		27.76		27.76		27.76		27.76		27.75		27.08		27.08		27.08		27.07

		Break   nJy		2.44E+03		6.59E+02		7.23E+02		1.09E+03		1.39E+03		3.46E+04		8.97E+04		3.71E+04		1.58E+07

		Break   AB		22.93		24.35		24.25		23.80		23.54		20.05		19.02		19.98		13.41

		Delta Mag		4.83		3.41		3.51		3.95		4.21		7.03		8.06		7.10		13.67

		Fnt-limit nJy		27.76		27.76		27.76		27.76		27.75		27.08		27.08		27.08		27.07

		Bright limite nJy		22.93		24.35		24.25		23.80		23.54		20.05		19.02		19.98		13.41

		Figure 1

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		R=3		7.61E+02		1.16E+02		1.54E+02		2.22E+02		3.54E+02		6.59E+03		1.70E+04		6.21E+03		1.91E+06

		R=100		53.52		14.09		21.57		39.31		74.20		862.69		2604.06		1156.31		540190.70

		R=1000		15.70		4.58		5.48		8.75		12.07		105.26		303.15		137.65		70514.90

		Figure 2

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		R=3		3.83E+04		5.40E+03		6.54E+03		8.88E+03		1.30E+04		2.01E+05		4.66E+05		1.54E+05		3.88E+07

		R=100		2.69E+03		6.55E+02		9.16E+02		1.57E+03		2.73E+03		2.63E+04		7.13E+04		2.87E+04		1.09E+07

		R=1000		7.90E+02		2.13E+02		2.33E+02		3.50E+02		4.43E+02		3.21E+03		8.30E+03		3.41E+03		1.43E+06

		Figure 3 R = 3

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		33.77		33.57		33.30		33.11		32.93		32.55		32.44		32.31		32.02

		bright limit		28.68		30.32		29.47		28.69		27.84		23.89		22.65		23.49		16.67

		Figure 4 R = 100

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.50

		faint limit		36.00		36.00		36.00		36.00		36.00		29.53		29.52		29.50		29.43		28.9305430604

		bright limit		36.00		36.00		36.00		36.00		36.00		23.87		22.65		23.48		16.67		11.8785269621

		Figure 5 R = 1000

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		36.00		36.00		36.00		36.00		36.00		27.08		27.08		27.08		27.0714953243

		bright limit		36.00		36.00		36.00		36.00		36.00		23.76		22.61		23.46		16.6727372796

		Figure 6 R = 3		With  FOV advantage

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		33.77		33.57		33.30		33.11		32.93		32.55		32.44		32.31		32.0174256137

		bright limit		24.42		26.15		25.40		24.69		23.93		20.18		19.06		20.00		13.4060249351

		Figure 7 R = 100,with FOV

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		30.25		30.24		30.22		30.19		30.16		29.53		29.52		29.50		29.4268429644

		bright limit		24.08		25.59		25.18		24.54		23.88		20.16		19.05		20.00		13.4060217304

		Figure 8 R = 1000

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11

		faint limit		27.76		27.76		27.76		27.76		27.75		27.08		27.08		27.08		27.0714953243

		bright limit		22.93		24.35		24.25		23.80		23.54		20.05		19.02		19.98		13.4059919965

		Figure 9 R = 1000, lower noise

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		36.00		36.00		36.00		36.00		36.00		26.92		27.20		27.27		27.3033649221

		bright limit		36.00		36.00		36.00		36.00		36.00		18.01		17.78		18.36		11.8783847361

														Strehl		0.06

		Sigma		quassian		darea		sum		q^2*area		sum

		0.1		0.9900498337		0.0621751296		0.0621751296		0.0615564767		0.0615564767		area defined by FWHM^2 =				2.6896

		0.2		0.9607894392		0.1206751536		0.1828502831		0.1159434131		0.1774998898		area defined by PSF^2 =				6.2779768085		2.334167463		FWHM^2

		0.3		0.9139311853		0.1721846353		0.3550349184		0.1573649078		0.3348647976		pixels =		12.8121975684

		0.4		0.852143789		0.2140585198		0.5690934382		0.1824086381		0.5172734357		total flux =		0.1884

		0.5		0.7788007831		0.2445434459		0.8136368841		0.1904506271		0.7077240629		perfect flux=		1*3.14*areaperfect/(3.14/2.689)*FWHM^2

		0.6		0.6976763261		0.2628844397		1.0765213238		0.18340825		0.8911323129		perfect area=		~20*(lambda/2*D*4.8e-6)^2						~5*lambda/D

		0.7		0.6126263942		0.2693105629		1.3458318866		0.1649867591		1.056119072		flux in core=		strehl*2.69 FWHM^2/perfect area

		0.8		0.527292424		0.2649117138		1.6107436005		0.1396859397		1.1958050117

		0.9		0.4448580662		0.251433779		1.8621773795		0.1118523447		1.3076573565

		1		0.3678794412		0.2310282891		2.0932056686		0.0849905579		1.3926479143

		1.1		0.2981972794		0.2059946806		2.2992003492		0.0614270533		1.4540749677

		1.2		0.2369277587		0.1785487589		2.4777491081		0.0423031573		1.4963781249

		1.3		0.184519524		0.1506417394		2.6283908475		0.027796342		1.524174467

		1.4		0.1408584209		0.1238427237		2.7522335712		0.0174442905		1.5416187575

		1.5		0.1053992246		0.0992860695		2.8515196407		0.0104646747		1.5520834322

		1.6		0.0773047404		0.0776758032		2.9291954439		0.0060047078		1.55808814

		1.7		0.0555762126		0.0593331646		2.9885286085		0.0032975126		1.5613856526

		1.8		0.0391638951		0.044270867		3.0327994755		0.0017338196		1.5631194722

		1.9		0.0270518469		0.0322782637		3.0650777392		0.0008731866		1.5639926588

		2		0.0183156389		0.0230044424		3.0880821817		0.0004213411		1.5644139999

		2.1		0.0121551783		0.0160302492		3.1041124308		0.0001948505		1.5646088504

		2.2		0.0079070541		0.0109243859		3.1150368167		0.0000863797		1.5646952301

		2.3		0.0050417603		0.0072823185		3.1223191352		0.0000367157		1.5647319458

		2.4		0.0031511116		0.0047493554		3.1270684906		0.0000149657		1.5647469116

		2.5		0.0019304541		0.003030813		3.1300993036		0.0000058508		1.5647527624

		2.6		0.0011592292		0.0018927894		3.131992093		0.0000021942		1.5647549566

		2.7		0.0006823281		0.0011569554		3.1331490485		0.0000007894		1.564755746

		2.8		0.000393669		0.0006922276		3.1338412761		0.0000002725		1.5647560185

		2.9		0.0002226299		0.0004054535		3.1342467296		0.0000000903		1.5647561088

		3		0.0001234098		0.0002325041		3.1344792337		0.0000000287		1.5647561375

		3.1		0.0000670548		0.0001305423		3.134609776		0.0000000088		1.5647561463

		3.2		0.0000357128		0.0000717685		3.1346815446		0.0000000026		1.5647561488

		3.3		0.0000186437		0.0000386373		3.1347201819		0.0000000007		1.5647561495

		3.4		0.0000095402		0.0000203702		3.134740552		0.0000000002		1.5647561497

		3.5		0.0000047851		0.0000105177		3.1347510697		0.0000000001		1.5647561498



&A

Page &P



Sheet1

		



&A

Page &P

R=3

R=100

R=1000

Wavelength (µm)

Speed Advantage

NGST Speed Advantage



Sheet2

		



&A

Page &P

R=3

R=100

R=1000

Wavelength (µm)

speed

Speed Advantage with FOV
& High Resolution



Sheet3

		



&A

Page &P

faint limit

bright limit

Wavelength (µm)

AB Mags

Uniqueness Space, R = 3 Imaging



Sheet4

		



&A

Page &P

faint limit

bright limit

Wavelength (µm)

AB Mags

Uniqueness Space, R = 100 Spectroscopy



Sheet5

		



&A

Page &P

faint limit

bright limit

Wavelength (µm)

AB Mags

Uniqueness Space, R = 1000 Spectroscopy



Sheet6

		



&A

Page &P

faint limit

bright limit

Wavelength (µm)

AB Mags

Uniqueness Space, R = 3 Imaging
with FOV Advantage



Sheet7

		



&A

Page &P

faint limit

bright limit

Wavelength (µm)

AB Mags

Uniqueness Space, R = 100 Spectroscopy
with FOV Advantage



Sheet8

		



&A

Page &P

faint limit

bright limit

Wavelength (µm)

AB Mags

Uniqueness Space, R = 1000 Spectroscopy
with FOV Advantage



Sheet9

		



&A

Page &P

faint limit

bright limit

Wavelength (µm)

AB Mags

Uniqueness Space, R = 1000 Spectroscopy
with lower noise



Sheet10

		



&A

Page &P



Sheet11

		



&A

Page &P



Sheet12

		



&A

Page &P



Sheet13

		



&A

Page &P



Sheet14

		



&A

Page &P



Sheet15

		



&A

Page &P



Sheet16

		



&A

Page &P



		



&A

Page &P



		



&A

Page &P



		



&A

Page &P



		



&A

Page &P



		



&A

Page &P



		



&A

Page &P



		



&A

Page &P



		



&A

Page &P




_973000342.xls
Chart2

		0.36		0.36		0.36

		0.44		0.44		0.44

		0.55		0.55		0.55

		0.64		0.64		0.64

		0.79		0.79		0.79

		1.26		1.26		1.26

		1.65		1.65		1.65

		2.11		2.11		2.11

		3.5		3.5		3.5



R=3

R=100

R=1000

Wavelength (µm)

speed

Speed Advantage with FOV
& High Resolution

182031.188123362

18472.2871525917

7156.2532530229

28085.9789179896

4727.5500567003

2567.9471280467

38537.9584192616

6466.3762490353

2106.6497409707

56801.1347125298

10283.0683485274

2767.5716707304

74841.2588165265

15806.4572053474

2730.8876794714

986057.139486078

129473.098663261

16198.995644266

1369845.10604229

209530.753822474

24310.9899560789

544558.766150373

101446.394944804

12112.9195230706

134240991.147047

37870343.0690289

4943501.91686918



Sheet1

		NGST Advantages over groundbased facilities

		Advantage =		D^4		1/Background		Strehl^2		transmission^2				% clear		operations eff		grnd seeing		0.4		arcsec		0.00000192		rads

		Backgrou nd =		zodi		atmosphere		detector "dark current"				0.02		conversion from photon/s to MJy						8.42E-07		divide by D^2 * DQE

		Max-time(s)		1.00E+05		FOV flag		1		Grnd FOV		1033.0552249135

		DNGST=		800		DQE=		0.5				R=		1000

		DGRND =		800		Pixels/point		9		Wide FOV flag		0

		Break-point		100

		Wavelength		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		zodi (MJ/ster		0.03		0.047		0.079		0.098		0.12		0.11		0.1		0.081		0.054

		atmosphere		0.29		0.14		0.33		0.58		1.3		36		100		69		17000

		ratio		0.23		0.20		0.18		0.24		0.35		4.26		14.70		16.38		10680.80

		sp. det MJ/ster		6.68		6.68		6.68		6.68		5.61		9.64		6.92		4.23		1.54

		space det. dark		0.013		0.013		0.013		0.013		0.013		0.045		0.045		0.045		0.045

		grnd det. MJ		1.259		1.177		0.911		1.052		0.690		5.514		3.165		1.641		0.591

		grnd det. dark		0.004		0.004		0.004		0.004		0.004		0.045		0.045		0.045		0.045

		%day used		0.16		0.16		0.16		0.18		0.2		0.25		0.3		0.33		0.33

		Strehl space		0.1		0.15		0.2		0.26		0.33		0.7		0.8		0.83		0.85

		Sharpness Area		0.0020		0.0020		0.0020		0.0020		0.0024		0.0048		0.0067		0.011		0.030

		Strehl grnd		0.03		0.04		0.05		0.065		0.08		0.14		0.2		0.25		0.3

		FWHM (")		0.04		0.04		0.04		0.04		0.05		0.06		0.08		0.11		0.18

		Flux in Gcore		0.26		0.25		0.25		0.21		0.26		0.25		0.37		0.54		0.65

		AO/Nat		1.42		0.69		1.42		1.51		2.76		2.44		3.30		3.75		2.03

		Space FOV (' sq)		0.57		0.85		1.32		1.79		2.73		6.94		11.91		19.48		53.59

		Grnd AOFOV ('sq)		0.01		0.02		0.03		0.04		0.07		0.23		0.44		0.79		2.64

		transmission		0.5		0.8		0.9		0.92		0.93		0.94		0.95		0.95		0.9

		FOV advantage		5.03E+01		4.64E+01		4.25E+01		4.00E+01		3.68E+01		3.05E+01		2.74E+01		2.48E+01		2.03E+01

		Signal^2 Adv		6.04E+01		2.59E+01		1.92E+01		2.65E+01		1.71E+01		1.78E+01		8.29E+00		3.81E+00		2.90E+00

		Noise^2 Adv		3.77E-01		3.42E-01		4.14E-01		4.70E-01		8.69E-01		7.44E+00		3.21E+01		4.22E+01		2.78E+04

		Day Adv		6.25E+00		6.25E+00		6.25E+00		5.56E+00		5.00E+00		4.00E+00		3.33E+00		3.03E+00		3.03E+00

		Advantage=		7.16E+03		2.57E+03		2.11E+03		2.77E+03		2.73E+03		1.62E+04		2.43E+04		1.21E+04		4.94E+06

		Fnt-limit nJy		28.53		28.56		28.63		28.67		28.77		53.26		53.34		53.46		53.88

		Fnt-limit AB		27.76		27.76		27.76		27.76		27.75		27.08		27.08		27.08		27.07

		Break   nJy		2.21E+04		7.96E+03		6.56E+03		8.65E+03		8.59E+03		1.75E+05		2.63E+05		1.32E+05		5.45E+07

		Break   AB		20.54		21.65		21.86		21.56		21.57		18.29		17.85		18.60		12.06

		Delta Mag		7.22		6.11		5.90		6.20		6.19		8.79		9.23		8.48		15.01

		Fnt-limit nJy		27.76		27.76		27.76		27.76		27.75		27.08		27.08		27.08		27.07

		Bright limite nJy		20.54		21.65		21.86		21.56		21.57		18.29		17.85		18.60		12.06

		Figure 1

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		R=3		3.62E+03		6.05E+02		9.07E+02		1.42E+03		2.04E+03		3.23E+04		5.00E+04		2.19E+04		6.63E+06

		R=100		367.04		101.79		152.22		257.20		430.09		4246.22		7654.49		4089.07		1868964.82

		R=1000		142.19		55.29		49.59		69.22		74.31		531.26		888.12		488.24		243970.09

		Figure 2

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		R=3		1.82E+05		2.81E+04		3.85E+04		5.68E+04		7.48E+04		9.86E+05		1.37E+06		5.45E+05		1.34E+08

		R=100		1.85E+04		4.73E+03		6.47E+03		1.03E+04		1.58E+04		1.29E+05		2.10E+05		1.01E+05		3.79E+07

		R=1000		7.16E+03		2.57E+03		2.11E+03		2.77E+03		2.73E+03		1.62E+04		2.43E+04		1.21E+04		4.94E+06

		Figure 3 R = 3

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		33.57		33.42		33.20		33.11		32.93		32.55		32.44		32.31		32.02

		bright limit		26.60		28.22		27.36		26.68		25.94		22.16		21.48		22.11		15.33

		Figure 4 R = 100

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.50

		faint limit		30.24		30.23		30.20		30.19		30.16		29.53		29.52		29.50		29.43		28.9305430604

		bright limit		26.22		27.59		27.10		26.50		25.88		22.14		21.47		22.11		15.33		11.8785269621

		Figure 5 R = 1000

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		36.00		36.00		36.00		36.00		36.00		27.08		27.08		27.08		27.0714953243

		bright limit		36.00		36.00		36.00		36.00		36.00		22.01		21.44		22.09		15.3250980092

		Figure 6 R = 3		With  FOV advantage

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		33.57		33.42		33.20		33.11		32.93		32.55		32.44		32.31		32.0174256137

		bright limit		22.34		24.05		23.29		22.68		22.03		18.45		17.88		18.63		12.0583903337

		Figure 7 R = 100,with FOV

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		30.24		30.23		30.20		30.19		30.16		29.53		29.52		29.50		29.4268429644

		bright limit		21.97		23.42		23.03		22.50		21.97		18.43		17.88		18.63		12.0583866748

		Figure 8 R = 1000

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		27.76		27.76		27.76		27.76		27.75		27.08		27.08		27.08		27.0714953243

		bright limit		20.54		21.65		21.86		21.56		21.57		18.29		17.85		18.60		12.0583527261

		Figure 9 R = 1000, lower noise

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		36.00		36.00		36.00		36.00		36.00		26.92		27.20		27.27		27.3033649221

		bright limit		36.00		36.00		36.00		36.00		36.00		18.01		17.78		18.36		11.8783847361

														Strehl		0.06

		Sigma		quassian		darea		sum		q^2*area		sum

		0.1		0.9900498337		0.0621751296		0.0621751296		0.0615564767		0.0615564767		area defined by FWHM^2 =				2.6896

		0.2		0.9607894392		0.1206751536		0.1828502831		0.1159434131		0.1774998898		area defined by PSF^2 =				6.2779768085		2.334167463		FWHM^2

		0.3		0.9139311853		0.1721846353		0.3550349184		0.1573649078		0.3348647976		pixels =		12.8121975684

		0.4		0.852143789		0.2140585198		0.5690934382		0.1824086381		0.5172734357		total flux =		0.1884

		0.5		0.7788007831		0.2445434459		0.8136368841		0.1904506271		0.7077240629		perfect flux=		1*3.14*areaperfect/(3.14/2.689)*FWHM^2

		0.6		0.6976763261		0.2628844397		1.0765213238		0.18340825		0.8911323129		perfect area=		~20*(lambda/2*D*4.8e-6)^2						~5*lambda/D

		0.7		0.6126263942		0.2693105629		1.3458318866		0.1649867591		1.056119072		flux in core=		strehl*2.69 FWHM^2/perfect area

		0.8		0.527292424		0.2649117138		1.6107436005		0.1396859397		1.1958050117

		0.9		0.4448580662		0.251433779		1.8621773795		0.1118523447		1.3076573565

		1		0.3678794412		0.2310282891		2.0932056686		0.0849905579		1.3926479143

		1.1		0.2981972794		0.2059946806		2.2992003492		0.0614270533		1.4540749677

		1.2		0.2369277587		0.1785487589		2.4777491081		0.0423031573		1.4963781249

		1.3		0.184519524		0.1506417394		2.6283908475		0.027796342		1.524174467

		1.4		0.1408584209		0.1238427237		2.7522335712		0.0174442905		1.5416187575

		1.5		0.1053992246		0.0992860695		2.8515196407		0.0104646747		1.5520834322

		1.6		0.0773047404		0.0776758032		2.9291954439		0.0060047078		1.55808814

		1.7		0.0555762126		0.0593331646		2.9885286085		0.0032975126		1.5613856526

		1.8		0.0391638951		0.044270867		3.0327994755		0.0017338196		1.5631194722

		1.9		0.0270518469		0.0322782637		3.0650777392		0.0008731866		1.5639926588

		2		0.0183156389		0.0230044424		3.0880821817		0.0004213411		1.5644139999

		2.1		0.0121551783		0.0160302492		3.1041124308		0.0001948505		1.5646088504

		2.2		0.0079070541		0.0109243859		3.1150368167		0.0000863797		1.5646952301

		2.3		0.0050417603		0.0072823185		3.1223191352		0.0000367157		1.5647319458

		2.4		0.0031511116		0.0047493554		3.1270684906		0.0000149657		1.5647469116

		2.5		0.0019304541		0.003030813		3.1300993036		0.0000058508		1.5647527624

		2.6		0.0011592292		0.0018927894		3.131992093		0.0000021942		1.5647549566

		2.7		0.0006823281		0.0011569554		3.1331490485		0.0000007894		1.564755746

		2.8		0.000393669		0.0006922276		3.1338412761		0.0000002725		1.5647560185

		2.9		0.0002226299		0.0004054535		3.1342467296		0.0000000903		1.5647561088

		3		0.0001234098		0.0002325041		3.1344792337		0.0000000287		1.5647561375

		3.1		0.0000670548		0.0001305423		3.134609776		0.0000000088		1.5647561463

		3.2		0.0000357128		0.0000717685		3.1346815446		0.0000000026		1.5647561488

		3.3		0.0000186437		0.0000386373		3.1347201819		0.0000000007		1.5647561495

		3.4		0.0000095402		0.0000203702		3.134740552		0.0000000002		1.5647561497

		3.5		0.0000047851		0.0000105177		3.1347510697		0.0000000001		1.5647561498
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Sheet1

		NGST Advantages over groundbased facilities

		Advantage =		D^4		1/Background		Strehl^2		transmission^2				% clear		operations eff		grnd seeing		0.4		arcsec		0.00000192		rads

		Backgrou nd =		zodi		atmosphere		detector "dark current"				0.02		conversion from photon/s to MJy						8.42E-07		divide by D^2 * DQE

		Max-time(s)		1.00E+05		FOV flag		1		Grnd FOV		1033.0552249135

		DNGST=		800		DQE=		0.5				R=		1000

		DGRND =		800		Pixels/point		9		Wide FOV flag		0

		Break-point		100

		Wavelength		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		zodi (MJ/ster		0.03		0.047		0.079		0.098		0.12		0.11		0.1		0.081		0.054

		atmosphere		0.29		0.14		0.33		0.58		1.3		36		100		69		17000

		ratio		0.23		0.20		0.18		0.24		0.35		4.26		14.70		16.38		10680.80

		sp. det MJ/ster		6.68		6.68		6.68		6.68		5.61		9.64		6.92		4.23		1.54

		space det. dark		0.013		0.013		0.013		0.013		0.013		0.045		0.045		0.045		0.045

		grnd det. MJ		1.259		1.177		0.911		1.052		0.690		5.514		3.165		1.641		0.591

		grnd det. dark		0.004		0.004		0.004		0.004		0.004		0.045		0.045		0.045		0.045

		%day used		0.16		0.16		0.16		0.18		0.2		0.25		0.3		0.33		0.33

		Strehl space		0.1		0.15		0.2		0.26		0.33		0.7		0.8		0.83		0.85

		Sharpness Area		0.0020		0.0020		0.0020		0.0020		0.0024		0.0048		0.0067		0.011		0.030

		Strehl grnd		0.03		0.04		0.05		0.065		0.08		0.14		0.2		0.25		0.3

		FWHM (")		0.04		0.04		0.04		0.04		0.05		0.06		0.08		0.11		0.18

		Flux in Gcore		0.26		0.25		0.25		0.21		0.26		0.25		0.37		0.54		0.65

		AO/Nat		1.42		0.69		1.42		1.51		2.76		2.44		3.30		3.75		2.03

		Space FOV (' sq)		0.57		0.85		1.32		1.79		2.73		6.94		11.91		19.48		53.59

		Grnd AOFOV ('sq)		0.01		0.02		0.03		0.04		0.07		0.23		0.44		0.79		2.64

		transmission		0.5		0.8		0.9		0.92		0.93		0.94		0.95		0.95		0.9

		FOV advantage		5.03E+01		4.64E+01		4.25E+01		4.00E+01		3.68E+01		3.05E+01		2.74E+01		2.48E+01		2.03E+01

		Signal^2 Adv		6.04E+01		2.59E+01		1.92E+01		2.65E+01		1.71E+01		1.78E+01		8.29E+00		3.81E+00		2.90E+00

		Noise^2 Adv		3.77E-01		3.42E-01		4.14E-01		4.70E-01		8.69E-01		7.44E+00		3.21E+01		4.22E+01		2.78E+04

		Day Adv		6.25E+00		6.25E+00		6.25E+00		5.56E+00		5.00E+00		4.00E+00		3.33E+00		3.03E+00		3.03E+00

		Advantage=		7.16E+03		2.57E+03		2.11E+03		2.77E+03		2.73E+03		1.62E+04		2.43E+04		1.21E+04		4.94E+06

		Fnt-limit nJy		28.53		28.56		28.63		28.67		28.77		53.26		53.34		53.46		53.88

		Fnt-limit AB		27.76		27.76		27.76		27.76		27.75		27.08		27.08		27.08		27.07

		Break   nJy		2.21E+04		7.96E+03		6.56E+03		8.65E+03		8.59E+03		1.75E+05		2.63E+05		1.32E+05		5.45E+07

		Break   AB		20.54		21.65		21.86		21.56		21.57		18.29		17.85		18.60		12.06

		Delta Mag		7.22		6.11		5.90		6.20		6.19		8.79		9.23		8.48		15.01

		Fnt-limit nJy		27.76		27.76		27.76		27.76		27.75		27.08		27.08		27.08		27.07

		Bright limite nJy		20.54		21.65		21.86		21.56		21.57		18.29		17.85		18.60		12.06

		Figure 1

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		R=3		3.62E+03		6.05E+02		9.07E+02		1.42E+03		2.04E+03		3.23E+04		5.00E+04		2.19E+04		6.63E+06

		R=100		367.04		101.79		152.22		257.20		430.09		4246.22		7654.49		4089.07		1868964.82

		R=1000		142.19		55.29		49.59		69.22		74.31		531.26		888.12		488.24		243970.09

		Figure 2

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		R=3		1.82E+05		2.81E+04		3.85E+04		5.68E+04		7.48E+04		9.86E+05		1.37E+06		5.45E+05		1.34E+08

		R=100		1.85E+04		4.73E+03		6.47E+03		1.03E+04		1.58E+04		1.29E+05		2.10E+05		1.01E+05		3.79E+07

		R=1000		7.16E+03		2.57E+03		2.11E+03		2.77E+03		2.73E+03		1.62E+04		2.43E+04		1.21E+04		4.94E+06

		Figure 3 R = 3

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		33.57		33.42		33.20		33.11		32.93		32.55		32.44		32.31		32.02

		bright limit		26.60		28.22		27.36		26.68		25.94		22.16		21.48		22.11		15.33

		Figure 4 R = 100

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.50

		faint limit		30.24		30.23		30.20		30.19		30.16		29.53		29.52		29.50		29.43		28.9305430604

		bright limit		26.22		27.59		27.10		26.50		25.88		22.14		21.47		22.11		15.33		11.8785269621

		Figure 5 R = 1000

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		36.00		36.00		36.00		36.00		36.00		27.08		27.08		27.08		27.0714953243

		bright limit		36.00		36.00		36.00		36.00		36.00		22.01		21.44		22.09		15.3250980092

		Figure 6 R = 3		With  FOV advantage

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		33.57		33.42		33.20		33.11		32.93		32.55		32.44		32.31		32.0174256137

		bright limit		22.34		24.05		23.29		22.68		22.03		18.45		17.88		18.63		12.0583903337

		Figure 7 R = 100,with FOV

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		30.24		30.23		30.20		30.19		30.16		29.53		29.52		29.50		29.4268429644

		bright limit		21.97		23.42		23.03		22.50		21.97		18.43		17.88		18.63		12.0583866748

		Figure 8 R = 1000

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		27.76		27.76		27.76		27.76		27.75		27.08		27.08		27.08		27.0714953243

		bright limit		20.54		21.65		21.86		21.56		21.57		18.29		17.85		18.60		12.0583527261

		Figure 9 R = 1000, lower noise

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		36.00		36.00		36.00		36.00		36.00		26.92		27.20		27.27		27.3033649221

		bright limit		36.00		36.00		36.00		36.00		36.00		18.01		17.78		18.36		11.8783847361

														Strehl		0.06

		Sigma		quassian		darea		sum		q^2*area		sum

		0.1		0.9900498337		0.0621751296		0.0621751296		0.0615564767		0.0615564767		area defined by FWHM^2 =				2.6896

		0.2		0.9607894392		0.1206751536		0.1828502831		0.1159434131		0.1774998898		area defined by PSF^2 =				6.2779768085		2.334167463		FWHM^2

		0.3		0.9139311853		0.1721846353		0.3550349184		0.1573649078		0.3348647976		pixels =		12.8121975684

		0.4		0.852143789		0.2140585198		0.5690934382		0.1824086381		0.5172734357		total flux =		0.1884

		0.5		0.7788007831		0.2445434459		0.8136368841		0.1904506271		0.7077240629		perfect flux=		1*3.14*areaperfect/(3.14/2.689)*FWHM^2

		0.6		0.6976763261		0.2628844397		1.0765213238		0.18340825		0.8911323129		perfect area=		~20*(lambda/2*D*4.8e-6)^2						~5*lambda/D

		0.7		0.6126263942		0.2693105629		1.3458318866		0.1649867591		1.056119072		flux in core=		strehl*2.69 FWHM^2/perfect area

		0.8		0.527292424		0.2649117138		1.6107436005		0.1396859397		1.1958050117

		0.9		0.4448580662		0.251433779		1.8621773795		0.1118523447		1.3076573565

		1		0.3678794412		0.2310282891		2.0932056686		0.0849905579		1.3926479143

		1.1		0.2981972794		0.2059946806		2.2992003492		0.0614270533		1.4540749677

		1.2		0.2369277587		0.1785487589		2.4777491081		0.0423031573		1.4963781249

		1.3		0.184519524		0.1506417394		2.6283908475		0.027796342		1.524174467

		1.4		0.1408584209		0.1238427237		2.7522335712		0.0174442905		1.5416187575

		1.5		0.1053992246		0.0992860695		2.8515196407		0.0104646747		1.5520834322

		1.6		0.0773047404		0.0776758032		2.9291954439		0.0060047078		1.55808814

		1.7		0.0555762126		0.0593331646		2.9885286085		0.0032975126		1.5613856526

		1.8		0.0391638951		0.044270867		3.0327994755		0.0017338196		1.5631194722

		1.9		0.0270518469		0.0322782637		3.0650777392		0.0008731866		1.5639926588

		2		0.0183156389		0.0230044424		3.0880821817		0.0004213411		1.5644139999

		2.1		0.0121551783		0.0160302492		3.1041124308		0.0001948505		1.5646088504

		2.2		0.0079070541		0.0109243859		3.1150368167		0.0000863797		1.5646952301

		2.3		0.0050417603		0.0072823185		3.1223191352		0.0000367157		1.5647319458

		2.4		0.0031511116		0.0047493554		3.1270684906		0.0000149657		1.5647469116

		2.5		0.0019304541		0.003030813		3.1300993036		0.0000058508		1.5647527624

		2.6		0.0011592292		0.0018927894		3.131992093		0.0000021942		1.5647549566

		2.7		0.0006823281		0.0011569554		3.1331490485		0.0000007894		1.564755746

		2.8		0.000393669		0.0006922276		3.1338412761		0.0000002725		1.5647560185

		2.9		0.0002226299		0.0004054535		3.1342467296		0.0000000903		1.5647561088

		3		0.0001234098		0.0002325041		3.1344792337		0.0000000287		1.5647561375

		3.1		0.0000670548		0.0001305423		3.134609776		0.0000000088		1.5647561463

		3.2		0.0000357128		0.0000717685		3.1346815446		0.0000000026		1.5647561488

		3.3		0.0000186437		0.0000386373		3.1347201819		0.0000000007		1.5647561495

		3.4		0.0000095402		0.0000203702		3.134740552		0.0000000002		1.5647561497

		3.5		0.0000047851		0.0000105177		3.1347510697		0.0000000001		1.5647561498
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Sheet1

		NGST Advantages over groundbased facilities

		Advantage =		D^4		1/Background		Strehl^2		transmission^2				% clear		operations eff		grnd seeing		0.4		arcsec		0.00000192		rads

		Backgrou nd =		zodi		atmosphere		detector "dark current"				0.02		conversion from photon/s to MJy						8.42E-07		divide by D^2 * DQE

		Max-time(s)		1.00E+05		FOV flag		1		Grnd FOV		1033.0552249135

		DNGST=		800		DQE=		0.5				R=		1000

		DGRND =		800		Pixels/point		9		Wide FOV flag		0

		Break-point		100

		Wavelength		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		zodi (MJ/ster		0.03		0.047		0.079		0.098		0.12		0.11		0.1		0.081		0.054

		atmosphere		0.29		0.14		0.33		0.58		1.3		36		100		69		17000

		ratio		0.23		0.20		0.18		0.24		0.35		4.26		14.70		16.38		10680.80

		sp. det MJ/ster		6.68		6.68		6.68		6.68		5.61		9.64		6.92		4.23		1.54

		space det. dark		0.013		0.013		0.013		0.013		0.013		0.045		0.045		0.045		0.045

		grnd det. MJ		1.259		1.177		0.911		1.052		0.690		5.514		3.165		1.641		0.591

		grnd det. dark		0.004		0.004		0.004		0.004		0.004		0.045		0.045		0.045		0.045

		%day used		0.16		0.16		0.16		0.18		0.2		0.25		0.3		0.33		0.33

		Strehl space		0.1		0.15		0.2		0.26		0.33		0.7		0.8		0.83		0.85

		Sharpness Area		0.0020		0.0020		0.0020		0.0020		0.0024		0.0048		0.0067		0.011		0.030

		Strehl grnd		0.03		0.04		0.05		0.065		0.08		0.14		0.2		0.25		0.3

		FWHM (")		0.04		0.04		0.04		0.04		0.05		0.06		0.08		0.11		0.18

		Flux in Gcore		0.26		0.25		0.25		0.21		0.26		0.25		0.37		0.54		0.65

		AO/Nat		1.42		0.69		1.42		1.51		2.76		2.44		3.30		3.75		2.03

		Space FOV (' sq)		0.57		0.85		1.32		1.79		2.73		6.94		11.91		19.48		53.59

		Grnd AOFOV ('sq)		0.01		0.02		0.03		0.04		0.07		0.23		0.44		0.79		2.64

		transmission		0.5		0.8		0.9		0.92		0.93		0.94		0.95		0.95		0.9

		FOV advantage		5.03E+01		4.64E+01		4.25E+01		4.00E+01		3.68E+01		3.05E+01		2.74E+01		2.48E+01		2.03E+01

		Signal^2 Adv		6.04E+01		2.59E+01		1.92E+01		2.65E+01		1.71E+01		1.78E+01		8.29E+00		3.81E+00		2.90E+00

		Noise^2 Adv		3.77E-01		3.42E-01		4.14E-01		4.70E-01		8.69E-01		7.44E+00		3.21E+01		4.22E+01		2.78E+04

		Day Adv		6.25E+00		6.25E+00		6.25E+00		5.56E+00		5.00E+00		4.00E+00		3.33E+00		3.03E+00		3.03E+00

		Advantage=		7.16E+03		2.57E+03		2.11E+03		2.77E+03		2.73E+03		1.62E+04		2.43E+04		1.21E+04		4.94E+06

		Fnt-limit nJy		28.53		28.56		28.63		28.67		28.77		53.26		53.34		53.46		53.88

		Fnt-limit AB		27.76		27.76		27.76		27.76		27.75		27.08		27.08		27.08		27.07

		Break   nJy		2.21E+04		7.96E+03		6.56E+03		8.65E+03		8.59E+03		1.75E+05		2.63E+05		1.32E+05		5.45E+07

		Break   AB		20.54		21.65		21.86		21.56		21.57		18.29		17.85		18.60		12.06

		Delta Mag		7.22		6.11		5.90		6.20		6.19		8.79		9.23		8.48		15.01

		Fnt-limit nJy		27.76		27.76		27.76		27.76		27.75		27.08		27.08		27.08		27.07

		Bright limite nJy		20.54		21.65		21.86		21.56		21.57		18.29		17.85		18.60		12.06

		Figure 1

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		R=3		3.62E+03		6.05E+02		9.07E+02		1.42E+03		2.04E+03		3.23E+04		5.00E+04		2.19E+04		6.63E+06

		R=100		367.04		101.79		152.22		257.20		430.09		4246.22		7654.49		4089.07		1868964.82

		R=1000		142.19		55.29		49.59		69.22		74.31		531.26		888.12		488.24		243970.09

		Figure 2

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		R=3		1.82E+05		2.81E+04		3.85E+04		5.68E+04		7.48E+04		9.86E+05		1.37E+06		5.45E+05		1.34E+08

		R=100		1.85E+04		4.73E+03		6.47E+03		1.03E+04		1.58E+04		1.29E+05		2.10E+05		1.01E+05		3.79E+07

		R=1000		7.16E+03		2.57E+03		2.11E+03		2.77E+03		2.73E+03		1.62E+04		2.43E+04		1.21E+04		4.94E+06

		Figure 3 R = 3

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		33.57		33.42		33.20		33.11		32.93		32.55		32.44		32.31		32.02

		bright limit		26.60		28.22		27.36		26.68		25.94		22.16		21.48		22.11		15.33

		Figure 4 R = 100

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.50

		faint limit		30.24		30.23		30.20		30.19		30.16		29.53		29.52		29.50		29.43		28.9305430604

		bright limit		26.22		27.59		27.10		26.50		25.88		22.14		21.47		22.11		15.33		11.8785269621

		Figure 5 R = 1000

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		36.00		36.00		36.00		36.00		36.00		27.08		27.08		27.08		27.0714953243

		bright limit		36.00		36.00		36.00		36.00		36.00		22.01		21.44		22.09		15.3250980092

		Figure 6 R = 3		With  FOV advantage

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		33.57		33.42		33.20		33.11		32.93		32.55		32.44		32.31		32.0174256137

		bright limit		22.34		24.05		23.29		22.68		22.03		18.45		17.88		18.63		12.0583903337

		Figure 7 R = 100,with FOV

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		30.24		30.23		30.20		30.19		30.16		29.53		29.52		29.50		29.4268429644

		bright limit		21.97		23.42		23.03		22.50		21.97		18.43		17.88		18.63		12.0583866748

		Figure 8 R = 1000

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		27.76		27.76		27.76		27.76		27.75		27.08		27.08		27.08		27.0714953243

		bright limit		20.54		21.65		21.86		21.56		21.57		18.29		17.85		18.60		12.0583527261

		Figure 9 R = 1000, lower noise

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		36.00		36.00		36.00		36.00		36.00		26.92		27.20		27.27		27.3033649221

		bright limit		36.00		36.00		36.00		36.00		36.00		18.01		17.78		18.36		11.8783847361

														Strehl		0.06

		Sigma		quassian		darea		sum		q^2*area		sum

		0.1		0.9900498337		0.0621751296		0.0621751296		0.0615564767		0.0615564767		area defined by FWHM^2 =				2.6896

		0.2		0.9607894392		0.1206751536		0.1828502831		0.1159434131		0.1774998898		area defined by PSF^2 =				6.2779768085		2.334167463		FWHM^2

		0.3		0.9139311853		0.1721846353		0.3550349184		0.1573649078		0.3348647976		pixels =		12.8121975684

		0.4		0.852143789		0.2140585198		0.5690934382		0.1824086381		0.5172734357		total flux =		0.1884

		0.5		0.7788007831		0.2445434459		0.8136368841		0.1904506271		0.7077240629		perfect flux=		1*3.14*areaperfect/(3.14/2.689)*FWHM^2

		0.6		0.6976763261		0.2628844397		1.0765213238		0.18340825		0.8911323129		perfect area=		~20*(lambda/2*D*4.8e-6)^2						~5*lambda/D

		0.7		0.6126263942		0.2693105629		1.3458318866		0.1649867591		1.056119072		flux in core=		strehl*2.69 FWHM^2/perfect area

		0.8		0.527292424		0.2649117138		1.6107436005		0.1396859397		1.1958050117

		0.9		0.4448580662		0.251433779		1.8621773795		0.1118523447		1.3076573565

		1		0.3678794412		0.2310282891		2.0932056686		0.0849905579		1.3926479143

		1.1		0.2981972794		0.2059946806		2.2992003492		0.0614270533		1.4540749677

		1.2		0.2369277587		0.1785487589		2.4777491081		0.0423031573		1.4963781249

		1.3		0.184519524		0.1506417394		2.6283908475		0.027796342		1.524174467

		1.4		0.1408584209		0.1238427237		2.7522335712		0.0174442905		1.5416187575

		1.5		0.1053992246		0.0992860695		2.8515196407		0.0104646747		1.5520834322

		1.6		0.0773047404		0.0776758032		2.9291954439		0.0060047078		1.55808814

		1.7		0.0555762126		0.0593331646		2.9885286085		0.0032975126		1.5613856526

		1.8		0.0391638951		0.044270867		3.0327994755		0.0017338196		1.5631194722

		1.9		0.0270518469		0.0322782637		3.0650777392		0.0008731866		1.5639926588

		2		0.0183156389		0.0230044424		3.0880821817		0.0004213411		1.5644139999

		2.1		0.0121551783		0.0160302492		3.1041124308		0.0001948505		1.5646088504

		2.2		0.0079070541		0.0109243859		3.1150368167		0.0000863797		1.5646952301

		2.3		0.0050417603		0.0072823185		3.1223191352		0.0000367157		1.5647319458

		2.4		0.0031511116		0.0047493554		3.1270684906		0.0000149657		1.5647469116

		2.5		0.0019304541		0.003030813		3.1300993036		0.0000058508		1.5647527624

		2.6		0.0011592292		0.0018927894		3.131992093		0.0000021942		1.5647549566

		2.7		0.0006823281		0.0011569554		3.1331490485		0.0000007894		1.564755746

		2.8		0.000393669		0.0006922276		3.1338412761		0.0000002725		1.5647560185

		2.9		0.0002226299		0.0004054535		3.1342467296		0.0000000903		1.5647561088

		3		0.0001234098		0.0002325041		3.1344792337		0.0000000287		1.5647561375

		3.1		0.0000670548		0.0001305423		3.134609776		0.0000000088		1.5647561463

		3.2		0.0000357128		0.0000717685		3.1346815446		0.0000000026		1.5647561488

		3.3		0.0000186437		0.0000386373		3.1347201819		0.0000000007		1.5647561495

		3.4		0.0000095402		0.0000203702		3.134740552		0.0000000002		1.5647561497

		3.5		0.0000047851		0.0000105177		3.1347510697		0.0000000001		1.5647561498
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		NGST Advantages over groundbased facilities

		Advantage =		D^4		1/Background		Strehl^2		transmission^2				% clear		operations eff		grnd seeing		0.5		arcsec		0.0000024		rads

		Backgrou nd =		zodi		atmosphere		detector "dark current"				0.02		conversion from photon/s to MJy						8.42E-08		divide by D^2 * DQE

		Max-time(s)		1.00E+05		FOV flag		1		Grnd FOV		1614.1487889273

		DNGST=		800		DQE=		0.5				R=		100

		DGRND =		800		Pixels/point		9		Wide FOV flag		0

		Break-point		100

		Wavelength		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		zodi (MJ/ster		0.03		0.047		0.079		0.098		0.12		0.11		0.1		0.081		0.054

		atmosphere		0.29		0.14		0.33		0.58		1.3		36		100		69		17000

		ratio		0.30		0.24		0.46		0.89		2.01		34.04		126.86		137.20		81821.75

		sp. det MJ/ster		1.34		1.03		0.84		0.67		0.56		0.96		0.69		0.42		0.15

		space det. dark		0.013		0.013		0.013		0.013		0.013		0.045		0.045		0.045		0.045

		grnd det. MJ		0.126		0.118		0.091		0.105		0.069		0.551		0.456		0.164		0.071

		grnd det. dark		0.004		0.004		0.004		0.004		0.004		0.045		0.045		0.045		0.045

		%day used		0.16		0.16		0.16		0.18		0.2		0.25		0.3		0.33		0.33

		Strehl space		0.1		0.15		0.2		0.26		0.33		0.7		0.8		0.83		0.85

		Sharpness Area		0.0010		0.0013		0.0016		0.0020		0.0024		0.0048		0.0067		0.011		0.030

		Strehl grnd		0.03		0.04		0.05		0.065		0.08		0.14		0.2		0.25		0.3

		FWHM (")		0.04		0.04		0.04		0.04		0.05		0.06		0.07		0.11		0.17

		Flux in Gcore		0.26		0.25		0.25		0.21		0.26		0.25		0.25		0.54		0.54

		AO/Nat		8.24		5.47		6.52		5.63		6.28		4.34		3.68		5.99		2.62

		Space FOV (' sq)		0.57		0.85		1.32		1.79		2.73		6.94		11.91		19.48		53.59

		Grnd AOFOV ('sq)		0.01		0.02		0.03		0.04		0.07		0.23		0.44		0.79		2.64

		transmission		0.5		0.8		0.9		0.92		0.93		0.94		0.95		0.95		0.9

		FOV advantage		5.03E+01		4.64E+01		4.25E+01		4.00E+01		3.68E+01		3.05E+01		2.74E+01		2.48E+01		2.03E+01

		Advantage=		2.69E+03		6.55E+02		9.16E+02		1.57E+03		2.73E+03		2.63E+04		7.13E+04		2.87E+04		1.09E+07

		Fnt-limit nJy		2.88		2.91		2.98		3.05		3.14		5.59		5.67		5.78		6.16

		Fnt-limit AB		30.25		30.24		30.22		30.19		30.16		29.53		29.52		29.50		29.43

		Break   nJy		8.48E+02		2.11E+02		3.09E+02		5.55E+02		1.02E+03		3.12E+04		8.69E+04		3.64E+04		1.58E+07

		Break   AB		24.08		25.59		25.18		24.54		23.88		20.16		19.05		20.00		13.41

		Delta Mag		6.17		4.65		5.04		5.65		6.28		9.37		10.47		9.50		16.02

		Fnt-limit nJy		30.25		30.24		30.22		30.19		30.16		29.53		29.52		29.50		29.43

		Bright limite nJy		24.08		25.59		25.18		24.54		23.88		20.16		19.05		20.00		13.41

		Figure 1

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		R=3		7.61E+02		1.16E+02		1.54E+02		2.22E+02		3.54E+02		6.59E+03		1.70E+04		6.21E+03		1.91E+06

		R=100		53.52		14.09		21.57		39.31		74.20		862.69		2604.06		1156.31		540190.70

		R=1000		15.70		4.58		5.48		8.75		12.07		105.26		303.15		137.65		70514.90

		Figure 2

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		R=3		3.83E+04		5.40E+03		6.54E+03		8.88E+03		1.30E+04		2.01E+05		4.66E+05		1.54E+05		3.88E+07

		R=100		2.69E+03		6.55E+02		9.16E+02		1.57E+03		2.73E+03		2.63E+04		7.13E+04		2.87E+04		1.09E+07

		R=1000		7.90E+02		2.13E+02		2.33E+02		3.50E+02		4.43E+02		3.21E+03		8.30E+03		3.41E+03		1.43E+06

		Figure 3 R = 3

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		33.77		33.57		33.30		33.11		32.93		32.55		32.44		32.31		32.02

		bright limit		28.68		30.32		29.47		28.69		27.84		23.89		22.65		23.49		16.67

		Figure 4 R = 100

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.50

		faint limit		36.00		36.00		36.00		36.00		36.00		29.53		29.52		29.50		29.43		28.9305430604

		bright limit		36.00		36.00		36.00		36.00		36.00		23.87		22.65		23.48		16.67		11.8785269621

		Figure 5 R = 1000

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		36.00		36.00		36.00		36.00		36.00		27.08		27.08		27.08		27.0714953243

		bright limit		36.00		36.00		36.00		36.00		36.00		23.76		22.61		23.46		16.6727372796

		Figure 6 R = 3		With  FOV advantage

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		33.77		33.57		33.30		33.11		32.93		32.55		32.44		32.31		32.0174256137

		bright limit		24.42		26.15		25.40		24.69		23.93		20.18		19.06		20.00		13.4060249351

		Figure 7 R = 100,with FOV

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		30.25		30.24		30.22		30.19		30.16		29.53		29.52		29.50		29.4268429644

		bright limit		24.08		25.59		25.18		24.54		23.88		20.16		19.05		20.00		13.4060217304

		Figure 8 R = 1000

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11

		faint limit		36.00		36.00		36.00		36.00		36.00		26.11		26.40		26.48		26.5259818027

		bright limit		36.00		36.00		36.00		36.00		36.00		18.01		17.78		18.36		11.8783847361

		Figure 9 R = 1000, lower noise

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		36.00		36.00		36.00		36.00		36.00		26.92		27.20		27.27		27.3033649221

		bright limit		36.00		36.00		36.00		36.00		36.00		18.01		17.78		18.36		11.8783847361

														Strehl		0.06

		Sigma		quassian		darea		sum		q^2*area		sum

		0.1		0.9900498337		0.0621751296		0.0621751296		0.0615564767		0.0615564767		area defined by FWHM^2 =				2.6896

		0.2		0.9607894392		0.1206751536		0.1828502831		0.1159434131		0.1774998898		area defined by PSF^2 =				6.2779768085		2.334167463		FWHM^2

		0.3		0.9139311853		0.1721846353		0.3550349184		0.1573649078		0.3348647976		pixels =		12.8121975684

		0.4		0.852143789		0.2140585198		0.5690934382		0.1824086381		0.5172734357		total flux =		0.1884

		0.5		0.7788007831		0.2445434459		0.8136368841		0.1904506271		0.7077240629		perfect flux=		1*3.14*areaperfect/(3.14/2.689)*FWHM^2

		0.6		0.6976763261		0.2628844397		1.0765213238		0.18340825		0.8911323129		perfect area=		~20*(lambda/2*D*4.8e-6)^2						~5*lambda/D

		0.7		0.6126263942		0.2693105629		1.3458318866		0.1649867591		1.056119072		flux in core=		strehl*2.69 FWHM^2/perfect area

		0.8		0.527292424		0.2649117138		1.6107436005		0.1396859397		1.1958050117

		0.9		0.4448580662		0.251433779		1.8621773795		0.1118523447		1.3076573565

		1		0.3678794412		0.2310282891		2.0932056686		0.0849905579		1.3926479143

		1.1		0.2981972794		0.2059946806		2.2992003492		0.0614270533		1.4540749677

		1.2		0.2369277587		0.1785487589		2.4777491081		0.0423031573		1.4963781249

		1.3		0.184519524		0.1506417394		2.6283908475		0.027796342		1.524174467

		1.4		0.1408584209		0.1238427237		2.7522335712		0.0174442905		1.5416187575

		1.5		0.1053992246		0.0992860695		2.8515196407		0.0104646747		1.5520834322

		1.6		0.0773047404		0.0776758032		2.9291954439		0.0060047078		1.55808814

		1.7		0.0555762126		0.0593331646		2.9885286085		0.0032975126		1.5613856526

		1.8		0.0391638951		0.044270867		3.0327994755		0.0017338196		1.5631194722

		1.9		0.0270518469		0.0322782637		3.0650777392		0.0008731866		1.5639926588

		2		0.0183156389		0.0230044424		3.0880821817		0.0004213411		1.5644139999

		2.1		0.0121551783		0.0160302492		3.1041124308		0.0001948505		1.5646088504

		2.2		0.0079070541		0.0109243859		3.1150368167		0.0000863797		1.5646952301

		2.3		0.0050417603		0.0072823185		3.1223191352		0.0000367157		1.5647319458

		2.4		0.0031511116		0.0047493554		3.1270684906		0.0000149657		1.5647469116

		2.5		0.0019304541		0.003030813		3.1300993036		0.0000058508		1.5647527624

		2.6		0.0011592292		0.0018927894		3.131992093		0.0000021942		1.5647549566

		2.7		0.0006823281		0.0011569554		3.1331490485		0.0000007894		1.564755746

		2.8		0.000393669		0.0006922276		3.1338412761		0.0000002725		1.5647560185

		2.9		0.0002226299		0.0004054535		3.1342467296		0.0000000903		1.5647561088

		3		0.0001234098		0.0002325041		3.1344792337		0.0000000287		1.5647561375

		3.1		0.0000670548		0.0001305423		3.134609776		0.0000000088		1.5647561463

		3.2		0.0000357128		0.0000717685		3.1346815446		0.0000000026		1.5647561488

		3.3		0.0000186437		0.0000386373		3.1347201819		0.0000000007		1.5647561495

		3.4		0.0000095402		0.0000203702		3.134740552		0.0000000002		1.5647561497

		3.5		0.0000047851		0.0000105177		3.1347510697		0.0000000001		1.5647561498
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Sheet1

		NGST Advantages over groundbased facilities

		Advantage =		D^4		1/Background		Strehl^2		transmission^2				% clear		operations eff		grnd seeing		0.5		arcsec		0.0000024		rads

		Backgrou nd =		zodi		atmosphere		detector "dark current"				0.02		conversion from photon/s to MJy						8.42E-07		divide by D^2 * DQE

		Max-time(s)		1.00E+05		FOV flag		0		Grnd FOV		1614.1487889273

		DNGST=		800		DQE=		0.5				R=		1000

		DGRND =		800		Pixels/point		9		Wide FOV flag		0

		Break-point		100

		Wavelength		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		zodi (MJ/ster		0.03		0.047		0.079		0.098		0.12		0.11		0.1		0.081		0.054

		atmosphere		0.29		0.14		0.33		0.58		1.3		36		100		69		17000

		ratio		0.12		0.13		0.15		0.24		0.35		4.26		14.90		16.38		10680.88

		sp. det MJ/ster		13.36		10.28		8.35		6.68		5.61		9.64		6.92		4.23		1.54

		space det. dark		0.013		0.013		0.013		0.013		0.013		0.045		0.045		0.045		0.045

		grnd det. MJ		1.259		1.177		0.911		1.052		0.690		5.514		4.557		1.641		0.715

		grnd det. dark		0.004		0.004		0.004		0.004		0.004		0.045		0.045		0.045		0.045

		%day used		0.16		0.16		0.16		0.18		0.2		0.25		0.3		0.33		0.33

		Strehl space		0.1		0.15		0.2		0.26		0.33		0.7		0.8		0.83		0.85

		Sharpness Area		0.0010		0.0013		0.0016		0.0020		0.0024		0.0048		0.0067		0.011		0.030

		Strehl grnd		0.03		0.04		0.05		0.065		0.08		0.14		0.2		0.25		0.3

		FWHM (")		0.04		0.04		0.04		0.04		0.05		0.06		0.07		0.11		0.17

		Flux in Gcore		0.26		0.25		0.25		0.21		0.26		0.25		0.25		0.54		0.54

		AO/Nat		2.21		1.07		2.21		2.36		4.32		3.82		3.54		5.86		2.62

		Space FOV (' sq)		0.57		0.85		1.32		1.79		2.73		6.94		11.91		19.48		53.59

		Grnd AOFOV ('sq)		0.01		0.02		0.03		0.04		0.07		0.23		0.44		0.79		2.64

		transmission		0.5		0.8		0.9		0.92		0.93		0.94		0.95		0.95		0.9

		FOV advantage		5.03E+01		4.64E+01		4.25E+01		4.00E+01		3.68E+01		3.05E+01		2.74E+01		2.48E+01		2.03E+01

		Advantage=		1.57E+01		4.58E+00		5.48E+00		8.75E+00		1.21E+01		1.05E+02		3.03E+02		1.38E+02		7.05E+04

		Fnt-limit nJy		28.49		28.53		28.60		28.67		28.77		53.26		53.34		53.46		53.88

		Fnt-limit AB		27.76		27.76		27.76		27.76		27.75		27.08		27.08		27.08		27.07

		Break   nJy		4.85E+01		1.42E+01		1.70E+01		2.73E+01		3.79E+01		1.13E+03		3.28E+03		1.49E+03		7.78E+05

		Break   AB		27.19		28.52		28.32		27.81		27.45		23.76		22.61		23.46		16.67

		Delta Mag		0.58		-0.76		-0.56		-0.05		0.30		3.32		4.47		3.62		10.40

		Fnt-limit nJy		27.76		27.76		27.76		27.76		27.75		27.08		27.08		27.08		27.07

		Bright limite nJy		27.19		28.52		28.32		27.81		27.45		23.76		22.61		23.46		16.67

		Figure 1

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		R=3		7.61E+02		1.16E+02		1.54E+02		2.22E+02		3.54E+02		6.59E+03		1.70E+04		6.21E+03		1.91E+06

		R=100		53.52		14.09		21.57		39.31		74.20		862.69		2604.06		1156.31		540190.70

		R=1000		15.70		4.58		5.48		8.75		12.07		105.26		303.15		137.65		70514.90

		Figure 2

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		R=3		3.83E+04		5.40E+03		6.54E+03		8.88E+03		1.30E+04		2.01E+05		4.66E+05		1.54E+05		3.88E+07

		R=100		2.69E+03		6.55E+02		9.16E+02		1.57E+03		2.73E+03		2.63E+04		7.13E+04		2.87E+04		1.09E+07

		R=1000		7.90E+02		2.13E+02		2.33E+02		3.50E+02		4.43E+02		3.21E+03		8.30E+03		3.41E+03		1.43E+06

		Figure 3 R = 3

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		33.77		33.57		33.30		33.11		32.93		32.55		32.44		32.31		32.02

		bright limit		28.68		30.32		29.47		28.69		27.84		23.89		22.65		23.49		16.67

		Figure 4 R = 100

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.50

		faint limit		36.00		36.00		36.00		36.00		36.00		29.53		29.52		29.50		29.43		28.9305430604

		bright limit		36.00		36.00		36.00		36.00		36.00		23.87		22.65		23.48		16.67		11.8785269621

		Figure 5 R = 1000

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		36.00		36.00		36.00		36.00		36.00		27.08		27.08		27.08		27.0714953243

		bright limit		36.00		36.00		36.00		36.00		36.00		23.76		22.61		23.46		16.6727372796

		Figure 6 R = 3		With  FOV advantage

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		28.80		29.59		30.03		30.44		30.73		31.84		31.96		31.92		31.6977498142

		bright limit		20.48		22.49		22.11		22.03		21.40		18.47		17.89		18.46		11.878542292

		Figure 7 R = 100,with FOV

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		36.00		36.00		36.00		27.12		27.61		28.59		28.86		28.92		28.9305430604

		bright limit		36.00		36.00		36.00		24.84		25.03		21.56		20.61		20.98		13.9713273834

		Figure 8 R = 1000

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11

		faint limit		36.00		36.00		36.00		36.00		36.00		26.11		26.40		26.48		26.5259818027

		bright limit		36.00		36.00		36.00		36.00		36.00		18.01		17.78		18.36		11.8783847361

		Figure 9 R = 1000, lower noise

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		36.00		36.00		36.00		36.00		36.00		26.92		27.20		27.27		27.3033649221

		bright limit		36.00		36.00		36.00		36.00		36.00		18.01		17.78		18.36		11.8783847361

														Strehl		0.06

		Sigma		quassian		darea		sum		q^2*area		sum

		0.1		0.9900498337		0.0621751296		0.0621751296		0.0615564767		0.0615564767		area defined by FWHM^2 =				2.6896

		0.2		0.9607894392		0.1206751536		0.1828502831		0.1159434131		0.1774998898		area defined by PSF^2 =				6.2779768085		2.334167463		FWHM^2

		0.3		0.9139311853		0.1721846353		0.3550349184		0.1573649078		0.3348647976		pixels =		12.8121975684

		0.4		0.852143789		0.2140585198		0.5690934382		0.1824086381		0.5172734357		total flux =		0.1884

		0.5		0.7788007831		0.2445434459		0.8136368841		0.1904506271		0.7077240629		perfect flux=		1*3.14*areaperfect/(3.14/2.689)*FWHM^2

		0.6		0.6976763261		0.2628844397		1.0765213238		0.18340825		0.8911323129		perfect area=		~20*(lambda/2*D*4.8e-6)^2						~5*lambda/D

		0.7		0.6126263942		0.2693105629		1.3458318866		0.1649867591		1.056119072		flux in core=		strehl*2.69 FWHM^2/perfect area

		0.8		0.527292424		0.2649117138		1.6107436005		0.1396859397		1.1958050117

		0.9		0.4448580662		0.251433779		1.8621773795		0.1118523447		1.3076573565

		1		0.3678794412		0.2310282891		2.0932056686		0.0849905579		1.3926479143

		1.1		0.2981972794		0.2059946806		2.2992003492		0.0614270533		1.4540749677

		1.2		0.2369277587		0.1785487589		2.4777491081		0.0423031573		1.4963781249

		1.3		0.184519524		0.1506417394		2.6283908475		0.027796342		1.524174467

		1.4		0.1408584209		0.1238427237		2.7522335712		0.0174442905		1.5416187575

		1.5		0.1053992246		0.0992860695		2.8515196407		0.0104646747		1.5520834322

		1.6		0.0773047404		0.0776758032		2.9291954439		0.0060047078		1.55808814

		1.7		0.0555762126		0.0593331646		2.9885286085		0.0032975126		1.5613856526

		1.8		0.0391638951		0.044270867		3.0327994755		0.0017338196		1.5631194722

		1.9		0.0270518469		0.0322782637		3.0650777392		0.0008731866		1.5639926588

		2		0.0183156389		0.0230044424		3.0880821817		0.0004213411		1.5644139999

		2.1		0.0121551783		0.0160302492		3.1041124308		0.0001948505		1.5646088504

		2.2		0.0079070541		0.0109243859		3.1150368167		0.0000863797		1.5646952301

		2.3		0.0050417603		0.0072823185		3.1223191352		0.0000367157		1.5647319458

		2.4		0.0031511116		0.0047493554		3.1270684906		0.0000149657		1.5647469116

		2.5		0.0019304541		0.003030813		3.1300993036		0.0000058508		1.5647527624

		2.6		0.0011592292		0.0018927894		3.131992093		0.0000021942		1.5647549566

		2.7		0.0006823281		0.0011569554		3.1331490485		0.0000007894		1.564755746

		2.8		0.000393669		0.0006922276		3.1338412761		0.0000002725		1.5647560185

		2.9		0.0002226299		0.0004054535		3.1342467296		0.0000000903		1.5647561088

		3		0.0001234098		0.0002325041		3.1344792337		0.0000000287		1.5647561375

		3.1		0.0000670548		0.0001305423		3.134609776		0.0000000088		1.5647561463

		3.2		0.0000357128		0.0000717685		3.1346815446		0.0000000026		1.5647561488

		3.3		0.0000186437		0.0000386373		3.1347201819		0.0000000007		1.5647561495

		3.4		0.0000095402		0.0000203702		3.134740552		0.0000000002		1.5647561497

		3.5		0.0000047851		0.0000105177		3.1347510697		0.0000000001		1.5647561498
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Sheet1

		NGST Advantages over groundbased facilities

		Advantage =		D^4		1/Background		Strehl^2		transmission^2				% clear		operations eff		grnd seeing		0.5		arcsec		0.0000024		rads

		Backgrou nd =		zodi		atmosphere		detector "dark current"				0.02		conversion from photon/s to MJy						8.42E-07		divide by D^2 * DQE

		Max-time(s)		1.00E+05		FOV flag		0		Grnd FOV		1614.1487889273

		DNGST=		800		DQE=		0.5				R=		1000

		DGRND =		800		Pixels/point		9		Wide FOV flag		0

		Break-point		100

		Wavelength		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		zodi (MJ/ster		0.03		0.047		0.079		0.098		0.12		0.11		0.1		0.081		0.054

		atmosphere		0.29		0.14		0.33		0.58		1.3		36		100		69		17000

		ratio		0.12		0.13		0.15		0.24		0.35		4.26		14.90		16.38		10680.88

		sp. det MJ/ster		13.36		10.28		8.35		6.68		5.61		9.64		6.92		4.23		1.54

		space det. dark		0.013		0.013		0.013		0.013		0.013		0.045		0.045		0.045		0.045

		grnd det. MJ		1.259		1.177		0.911		1.052		0.690		5.514		4.557		1.641		0.715

		grnd det. dark		0.004		0.004		0.004		0.004		0.004		0.045		0.045		0.045		0.045

		%day used		0.16		0.16		0.16		0.18		0.2		0.25		0.3		0.33		0.33

		Strehl space		0.1		0.15		0.2		0.26		0.33		0.7		0.8		0.83		0.85

		Sharpness Area		0.0010		0.0013		0.0016		0.0020		0.0024		0.0048		0.0067		0.011		0.030

		Strehl grnd		0.03		0.04		0.05		0.065		0.08		0.14		0.2		0.25		0.3

		FWHM (")		0.04		0.04		0.04		0.04		0.05		0.06		0.07		0.11		0.17

		Flux in Gcore		0.26		0.25		0.25		0.21		0.26		0.25		0.25		0.54		0.54

		AO/Nat		2.21		1.07		2.21		2.36		4.32		3.82		3.54		5.86		2.62

		Space FOV (' sq)		0.57		0.85		1.32		1.79		2.73		6.94		11.91		19.48		53.59

		Grnd AOFOV ('sq)		0.01		0.02		0.03		0.04		0.07		0.23		0.44		0.79		2.64

		transmission		0.5		0.8		0.9		0.92		0.93		0.94		0.95		0.95		0.9

		FOV advantage		5.03E+01		4.64E+01		4.25E+01		4.00E+01		3.68E+01		3.05E+01		2.74E+01		2.48E+01		2.03E+01

		Advantage=		1.57E+01		4.58E+00		5.48E+00		8.75E+00		1.21E+01		1.05E+02		3.03E+02		1.38E+02		7.05E+04

		Fnt-limit nJy		28.49		28.53		28.60		28.67		28.77		53.26		53.34		53.46		53.88

		Fnt-limit AB		27.76		27.76		27.76		27.76		27.75		27.08		27.08		27.08		27.07

		Break   nJy		4.85E+01		1.42E+01		1.70E+01		2.73E+01		3.79E+01		1.13E+03		3.28E+03		1.49E+03		7.78E+05

		Break   AB		27.19		28.52		28.32		27.81		27.45		23.76		22.61		23.46		16.67

		Delta Mag		0.58		-0.76		-0.56		-0.05		0.30		3.32		4.47		3.62		10.40

		Fnt-limit nJy		27.76		27.76		27.76		27.76		27.75		27.08		27.08		27.08		27.07

		Bright limite nJy		27.19		28.52		28.32		27.81		27.45		23.76		22.61		23.46		16.67

		Figure 1

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		R=3		7.61E+02		1.16E+02		1.54E+02		2.22E+02		3.54E+02		6.59E+03		1.70E+04		6.21E+03		1.91E+06

		R=100		53.52		14.09		21.57		39.31		74.20		862.69		2604.06		1156.31		540190.70

		R=1000		15.70		4.58		5.48		8.75		12.07		105.26		303.15		137.65		70514.90

		Figure 2

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		R=3		3.83E+04		5.40E+03		6.54E+03		8.88E+03		1.30E+04		2.01E+05		4.66E+05		1.54E+05		3.88E+07

		R=100		2.69E+03		6.55E+02		9.16E+02		1.57E+03		2.73E+03		2.63E+04		7.13E+04		2.87E+04		1.09E+07

		R=1000		7.90E+02		2.13E+02		2.33E+02		3.50E+02		4.43E+02		3.21E+03		8.30E+03		3.41E+03		1.43E+06

		Figure 3 R = 3

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		33.77		33.57		33.30		33.11		32.93		32.55		32.44		32.31		32.02

		bright limit		28.68		30.32		29.47		28.69		27.84		23.89		22.65		23.49		16.67

		Figure 4 R = 100

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.50

		faint limit		36.00		36.00		36.00		36.00		36.00		29.53		29.52		29.50		29.43		28.9305430604

		bright limit		36.00		36.00		36.00		36.00		36.00		23.87		22.65		23.48		16.67		11.8785269621

		Figure 5 R = 1000

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		36.00		36.00		36.00		36.00		36.00		27.08		27.08		27.08		27.0714953243

		bright limit		36.00		36.00		36.00		36.00		36.00		23.76		22.61		23.46		16.6727372796

		Figure 6 R = 3		With  FOV advantage

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		28.80		29.59		30.03		30.44		30.73		31.84		31.96		31.92		31.6977498142

		bright limit		20.48		22.49		22.11		22.03		21.40		18.47		17.89		18.46		11.878542292

		Figure 7 R = 100,with FOV

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		36.00		36.00		36.00		27.12		27.61		28.59		28.86		28.92		28.9305430604

		bright limit		36.00		36.00		36.00		24.84		25.03		21.56		20.61		20.98		13.9713273834

		Figure 8 R = 1000

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11

		faint limit		36.00		36.00		36.00		36.00		36.00		26.11		26.40		26.48		26.5259818027

		bright limit		36.00		36.00		36.00		36.00		36.00		18.01		17.78		18.36		11.8783847361

		Figure 9 R = 1000, lower noise

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		36.00		36.00		36.00		36.00		36.00		26.92		27.20		27.27		27.3033649221

		bright limit		36.00		36.00		36.00		36.00		36.00		18.01		17.78		18.36		11.8783847361

														Strehl		0.06

		Sigma		quassian		darea		sum		q^2*area		sum

		0.1		0.9900498337		0.0621751296		0.0621751296		0.0615564767		0.0615564767		area defined by FWHM^2 =				2.6896

		0.2		0.9607894392		0.1206751536		0.1828502831		0.1159434131		0.1774998898		area defined by PSF^2 =				6.2779768085		2.334167463		FWHM^2

		0.3		0.9139311853		0.1721846353		0.3550349184		0.1573649078		0.3348647976		pixels =		12.8121975684

		0.4		0.852143789		0.2140585198		0.5690934382		0.1824086381		0.5172734357		total flux =		0.1884

		0.5		0.7788007831		0.2445434459		0.8136368841		0.1904506271		0.7077240629		perfect flux=		1*3.14*areaperfect/(3.14/2.689)*FWHM^2

		0.6		0.6976763261		0.2628844397		1.0765213238		0.18340825		0.8911323129		perfect area=		~20*(lambda/2*D*4.8e-6)^2						~5*lambda/D

		0.7		0.6126263942		0.2693105629		1.3458318866		0.1649867591		1.056119072		flux in core=		strehl*2.69 FWHM^2/perfect area

		0.8		0.527292424		0.2649117138		1.6107436005		0.1396859397		1.1958050117

		0.9		0.4448580662		0.251433779		1.8621773795		0.1118523447		1.3076573565

		1		0.3678794412		0.2310282891		2.0932056686		0.0849905579		1.3926479143

		1.1		0.2981972794		0.2059946806		2.2992003492		0.0614270533		1.4540749677

		1.2		0.2369277587		0.1785487589		2.4777491081		0.0423031573		1.4963781249

		1.3		0.184519524		0.1506417394		2.6283908475		0.027796342		1.524174467

		1.4		0.1408584209		0.1238427237		2.7522335712		0.0174442905		1.5416187575

		1.5		0.1053992246		0.0992860695		2.8515196407		0.0104646747		1.5520834322

		1.6		0.0773047404		0.0776758032		2.9291954439		0.0060047078		1.55808814

		1.7		0.0555762126		0.0593331646		2.9885286085		0.0032975126		1.5613856526

		1.8		0.0391638951		0.044270867		3.0327994755		0.0017338196		1.5631194722

		1.9		0.0270518469		0.0322782637		3.0650777392		0.0008731866		1.5639926588

		2		0.0183156389		0.0230044424		3.0880821817		0.0004213411		1.5644139999

		2.1		0.0121551783		0.0160302492		3.1041124308		0.0001948505		1.5646088504

		2.2		0.0079070541		0.0109243859		3.1150368167		0.0000863797		1.5646952301

		2.3		0.0050417603		0.0072823185		3.1223191352		0.0000367157		1.5647319458

		2.4		0.0031511116		0.0047493554		3.1270684906		0.0000149657		1.5647469116

		2.5		0.0019304541		0.003030813		3.1300993036		0.0000058508		1.5647527624

		2.6		0.0011592292		0.0018927894		3.131992093		0.0000021942		1.5647549566

		2.7		0.0006823281		0.0011569554		3.1331490485		0.0000007894		1.564755746

		2.8		0.000393669		0.0006922276		3.1338412761		0.0000002725		1.5647560185

		2.9		0.0002226299		0.0004054535		3.1342467296		0.0000000903		1.5647561088

		3		0.0001234098		0.0002325041		3.1344792337		0.0000000287		1.5647561375

		3.1		0.0000670548		0.0001305423		3.134609776		0.0000000088		1.5647561463

		3.2		0.0000357128		0.0000717685		3.1346815446		0.0000000026		1.5647561488

		3.3		0.0000186437		0.0000386373		3.1347201819		0.0000000007		1.5647561495

		3.4		0.0000095402		0.0000203702		3.134740552		0.0000000002		1.5647561497

		3.5		0.0000047851		0.0000105177		3.1347510697		0.0000000001		1.5647561498
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Sheet1

		NGST Advantages over groundbased facilities

		Advantage =		D^4		1/Background		Strehl^2		transmission^2				% clear		operations eff		grnd seeing		0.5		arcsec		0.0000024		rads

		Backgrou nd =		zodi		atmosphere		detector "dark current"				0.02		conversion from photon/s to MJy						2.53E-09		divide by D^2 * DQE

		Max-time(s)		1.00E+05		FOV flag		1		Grnd FOV		1614.1487889273

		DNGST=		800		DQE=		0.5				R=		3

		DGRND =		800		Pixels/point		9		Wide FOV flag		0

		Break-point		100

		Wavelength		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		zodi (MJ/ster		0.03		0.047		0.079		0.098		0.12		0.11		0.1		0.081		0.054

		atmosphere		0.29		0.14		0.33		0.58		1.3		36		100		69		17000

		ratio		4.19		1.84		3.20		4.94		9.52		259.28		828.22		736.50		290037.65

		sp. det MJ/ster		0.04		0.03		0.03		0.02		0.02		0.03		0.02		0.01		0.00

		space det. dark		0.013		0.013		0.013		0.013		0.013		0.045		0.045		0.045		0.045

		grnd det. MJ		0.004		0.004		0.003		0.003		0.002		0.017		0.014		0.005		0.002

		grnd det. dark		0.004		0.004		0.004		0.004		0.004		0.045		0.045		0.045		0.045

		%day used		0.16		0.16		0.16		0.18		0.2		0.25		0.3		0.33		0.33

		Strehl space		0.1		0.15		0.2		0.26		0.33		0.7		0.8		0.83		0.85

		Sharpness Area		0.0010		0.0013		0.0016		0.0020		0.0024		0.0048		0.0067		0.011		0.030

		Strehl grnd		0.03		0.04		0.05		0.065		0.08		0.14		0.2		0.25		0.3

		FWHM (")		0.04		0.04		0.04		0.04		0.05		0.06		0.07		0.11		0.17

		Flux in Gcore		0.26		0.25		0.25		0.21		0.26		0.25		0.25		0.54		0.54

		AO/Nat		11.67		9.82		8.25		6.61		6.60		4.40		3.70		6.00		2.62

		Space FOV (' sq)		0.57		0.85		1.32		1.79		2.73		6.94		11.91		19.48		53.59

		Grnd AOFOV ('sq)		0.01		0.02		0.03		0.04		0.07		0.23		0.44		0.79		2.64

		transmission		0.5		0.8		0.9		0.92		0.93		0.94		0.95		0.95		0.9

		FOV advantage		50		46		42		40		37		30		27		25		20

		Advantage=		3.83E+04		5.40E+03		6.54E+03		8.88E+03		1.30E+04		2.01E+05		4.66E+05		1.54E+05		3.88E+07

		Fnt-limit nJy		0.11		0.14		0.17		0.21		0.24		0.35		0.38		0.43		0.57

		Fnt-limit AB		33.77		33.57		33.30		33.11		32.93		32.55		32.44		32.31		32.02

		Break   nJy		6.19E+02		1.26E+02		2.51E+02		4.83E+02		9.76E+02		3.09E+04		8.66E+04		3.64E+04		1.58E+07

		Break   AB		24.42		26.15		25.40		24.69		23.93		20.18		19.06		20.00		13.41

		Delta Mag		9.35		7.42		7.90		8.42		9.01		12.37		13.39		12.31		18.61

		Fnt-limit Dup		33.77		33.57		33.30		33.11		32.93		32.55		32.44		32.31		32.02

		Bright limit		24.42		26.15		25.40		24.69		23.93		20.18		19.06		20.00		13.41

		Figure 1

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		R=3		7.61E+02		1.16E+02		1.54E+02		2.22E+02		3.54E+02		6.59E+03		1.70E+04		6.21E+03		1.91E+06

		R=100		5.35E+01		1.41E+01		2.16E+01		3.93E+01		7.42E+01		8.63E+02		2.60E+03		1.16E+03		5.40E+05

		R=1000		1.57E+01		4.58E+00		5.48E+00		8.75E+00		1.21E+01		1.05E+02		3.03E+02		1.38E+02		7.05E+04

		Figure 2

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		R=3		3.83E+04		5.40E+03		6.54E+03		8.88E+03		1.30E+04		2.01E+05		4.66E+05		1.54E+05		3.88E+07

		R=100		2.69E+03		6.55E+02		9.16E+02		1.57E+03		2.73E+03		2.63E+04		7.13E+04		2.87E+04		1.09E+07

		R=1000		7.90E+02		2.13E+02		2.33E+02		3.50E+02		4.43E+02		3.21E+03		8.30E+03		3.41E+03		1.43E+06

		Figure 3 R = 3

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		33.77		33.57		33.30		33.11		32.93		32.55		32.44		32.31		32.02

		bright limit		28.68		30.32		29.47		28.69		27.84		23.89		22.65		23.49		16.67

		Figure 4 R = 100

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.50

		faint limit		36.00		36.00		36.00		36.00		30.16		29.53		29.52		29.50		29.43		28.9305430604

		bright limit		36.00		36.00		36.00		36.00		27.84		23.89		22.65		23.49		16.67		11.8785269621

		Figure 5 R = 1000

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		36.00		36.00		36.00		36.00		36.00		27.08		27.08		27.08		27.0714953243

		bright limit		36.00		36.00		36.00		36.00		36.00		23.76		22.61		23.46		16.6727372796

		Figure 6 R = 3		With  FOV advantage

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		33.77		33.57		33.30		33.11		32.93		32.55		32.44		32.31		32.0174256137

		bright limit		24.42		26.15		25.40		24.69		23.93		20.18		19.06		20.00		13.4060249351

		Figure 7 R = 100,with FOV

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		30.25		30.24		30.22		30.19		30.16		29.53		29.52		29.50		29.4268429644

		bright limit		24.08		25.59		25.18		24.54		23.88		20.16		19.05		20.00		13.4060217304

		Figure 8 R = 1000

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11

		faint limit		27.76		27.76		27.76		27.76		27.75		27.08		27.08		27.08		27.0714953243

		bright limit		22.93		24.35		24.25		23.80		23.54		20.05		19.02		19.98		13.4059919965

		Figure 9 R = 1000, lower noise

		microns		0.36		0.44		0.55		0.64		0.79		1.26		1.65		2.11		3.5

		faint limit		36.00		36.00		36.00		36.00		36.00		26.92		27.20		27.27		27.3033649221

		bright limit		36.00		36.00		36.00		36.00		36.00		18.01		17.78		18.36		11.8783847361

														Strehl		0.06

		Sigma		quassian		darea		sum		q^2*area		sum

		0.1		0.9900498337		0.0621751296		0.0621751296		0.0615564767		0.0615564767		area defined by FWHM^2 =				2.6896

		0.2		0.9607894392		0.1206751536		0.1828502831		0.1159434131		0.1774998898		area defined by PSF^2 =				6.2779768085		2.334167463		FWHM^2

		0.3		0.9139311853		0.1721846353		0.3550349184		0.1573649078		0.3348647976		pixels =		12.8121975684

		0.4		0.852143789		0.2140585198		0.5690934382		0.1824086381		0.5172734357		total flux =		0.1884

		0.5		0.7788007831		0.2445434459		0.8136368841		0.1904506271		0.7077240629		perfect flux=		1*3.14*areaperfect/(3.14/2.689)*FWHM^2

		0.6		0.6976763261		0.2628844397		1.0765213238		0.18340825		0.8911323129		perfect area=		~20*(lambda/2*D*4.8e-6)^2						~5*lambda/D

		0.7		0.6126263942		0.2693105629		1.3458318866		0.1649867591		1.056119072		flux in core=		strehl*2.69 FWHM^2/perfect area

		0.8		0.527292424		0.2649117138		1.6107436005		0.1396859397		1.1958050117

		0.9		0.4448580662		0.251433779		1.8621773795		0.1118523447		1.3076573565

		1		0.3678794412		0.2310282891		2.0932056686		0.0849905579		1.3926479143

		1.1		0.2981972794		0.2059946806		2.2992003492		0.0614270533		1.4540749677

		1.2		0.2369277587		0.1785487589		2.4777491081		0.0423031573		1.4963781249

		1.3		0.184519524		0.1506417394		2.6283908475		0.027796342		1.524174467

		1.4		0.1408584209		0.1238427237		2.7522335712		0.0174442905		1.5416187575

		1.5		0.1053992246		0.0992860695		2.8515196407		0.0104646747		1.5520834322

		1.6		0.0773047404		0.0776758032		2.9291954439		0.0060047078		1.55808814

		1.7		0.0555762126		0.0593331646		2.9885286085		0.0032975126		1.5613856526

		1.8		0.0391638951		0.044270867		3.0327994755		0.0017338196		1.5631194722

		1.9		0.0270518469		0.0322782637		3.0650777392		0.0008731866		1.5639926588

		2		0.0183156389		0.0230044424		3.0880821817		0.0004213411		1.5644139999

		2.1		0.0121551783		0.0160302492		3.1041124308		0.0001948505		1.5646088504

		2.2		0.0079070541		0.0109243859		3.1150368167		0.0000863797		1.5646952301

		2.3		0.0050417603		0.0072823185		3.1223191352		0.0000367157		1.5647319458

		2.4		0.0031511116		0.0047493554		3.1270684906		0.0000149657		1.5647469116

		2.5		0.0019304541		0.003030813		3.1300993036		0.0000058508		1.5647527624

		2.6		0.0011592292		0.0018927894		3.131992093		0.0000021942		1.5647549566

		2.7		0.0006823281		0.0011569554		3.1331490485		0.0000007894		1.564755746

		2.8		0.000393669		0.0006922276		3.1338412761		0.0000002725		1.5647560185

		2.9		0.0002226299		0.0004054535		3.1342467296		0.0000000903		1.5647561088

		3		0.0001234098		0.0002325041		3.1344792337		0.0000000287		1.5647561375

		3.1		0.0000670548		0.0001305423		3.134609776		0.0000000088		1.5647561463

		3.2		0.0000357128		0.0000717685		3.1346815446		0.0000000026		1.5647561488

		3.3		0.0000186437		0.0000386373		3.1347201819		0.0000000007		1.5647561495

		3.4		0.0000095402		0.0000203702		3.134740552		0.0000000002		1.5647561497

		3.5		0.0000047851		0.0000105177		3.1347510697		0.0000000001		1.5647561498
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