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Term Symbol Energy Units  Quantum units Definition (GSD); extended source (NET referenced) Range (R) NESR referenced) (EFL)

Energy , J ph Basic unit of energy (NEAT referenced) / A ~ \

Power (flux) , W ph/sec Rate of energy transfer \ ) / T (B B \A\ ’ O () s \

Intensity , Wisr ph/sec-sr Point source transmitter (pointance) = Point spread
Exitance , W/m2 ph/sec-cm?  Area transmitter (areance) Field of View
Radiance , W/mz2-sr ph/sec-cm?-sr  Area/angular transmitter (sterance) (FOV)
Spectral radiance L, W/cm2-sr-um  ph/sec-cm2-sr-um Generalized transmitter (flick)

Irradiance , W/m2 ph/sec-cm?  Incident flux surface receiver
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Aobject'Qobject = Aoptics'QOptics = Ad'Qd cm2-sr

Instantaneous FOV Detector, x,
(IFOV) (NEI referenced)

Source Signal SsourcelN) = J L(A)%-A-Q-r(A)-n(A) Mo A Electrons
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Planck’s Law for photon spectral exitance - - - Spatial Frequency (normalized to detector 1%t zero) Position (relative to PSF 15t zero, Z,) Background
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Total MTF |vrrFtotaI (f) = MTFdetector (f) X MTFdiﬁraction (f) X a0 Qua|ity Factor == =2 ROIC Noise ORroic = \/r\lcountlo-digital2 v 0'analogz v O1R Electrons
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READOUT NOISE AND CHARGE CAPACITY (NEC o NEQ) Tota =V Tpotn” * Oaar” + Oppaan” * Opoc”  Electrons

Integration capacitance (pF, at 1.6V swing) Noise Equivalent O Qe )
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Solar Top of Atmosphere Irradiance (W/m2-pm)
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ARIOUS DETECTOR MATERIALS

Hg,..Cd,Te x=0.45(200K) x=0.30 (100K) x=0.22(75K) x =10.20 (50K) FIRST ORDER OPTICAL MEDIA

V. o N PARAMETERS
: 2 VA

A, = Detector area, cm? (x2) T, = Calibration interval, sec
Assiect = Object area, cm? (GSD?) N.ount = Digital pixel counts (unitless)
‘ Aqptics = Optics area, cm? (/4 EPD? (1-obs?)) 0444 = Detector 1/f noise, e-
P | , . , obs = Optical obscuration (if any) 04sr = ROIC 1/f noise, e-
| %f / ‘ Fnorzs{r)‘%etﬁ:&a;gs’gromﬁl incidence in vacuum 1, T, = Throughput of atmosphere, optics T, = Digital counter ROIC noise, e-
K / \/ / i P 9 n = Quantum efficiency, e-/ph Oanalog = Native ROIC noise, e-
IR - r~ Reflection p= (n-1) i , i i t..= Integration time, sec NEC, NEQ = Noise Equivalent Charge, e-
‘ (n+1)2 P I Nrp = humber in TDI (co-adds, from 1ton) T = Temperature (K)
. | A - i g TDI = Time delay Fntegration (scanner/starer) oL/aT = Thm. derivative, W/cm?-sr-um-K

Thinned Transmission T= 5 - Q2 < SFD s Qqource = SoUrce S|gpal, ph/sec-cm? A\ = Spectral band, um (fgr small values)
VisSWIR (n+1) oY g Quq = Extraneous signal, ph/sec-cm? A = Avg. wavelength, um (in band)
HgCdTe o =1 (1 .

‘ Critical angle B¢ =sin (ﬁ) _ per Detector impedance Amp.

Source Follower Capacitive Trans- Direct Injection Digital Pixel a4 = 1/f noise (Tobin) co-efficient (unitless) T, = Target response (<EOD across FOV)
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Brewster’s angle Bg = tan 1) ' : g@ f % °r3' = SELECTI ‘
g e

Total power 1=atp+t r r r ' Speed of light in vacuum 2.998 x 108 m/sec
1E5 1E6 1E7 1E8 Astronomical unit 1.495x 10" m
Well Capacity (e-) Charge collected (e-) Elementary charge (e-) 1.602x101°C
Electron rest mass 9.109 x 1031 kg
Planck’s constant 6.626 x 1034 J-sec
Substrate cut-on Boltzmann constant 1.381x 102 JIK
RaCaTeon THE ELECTROMAGNETIC SPECTRUM ER 617 x 10° VK
CdznTe —— ] 1 Photon energy (hc/q) 1.24 eV-um

InGaAs on InP f Infrared ! Microwaves ! Radio waves Photometric power Lumen (eye weighted)
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Abbreviation NIR]| MIR | FIR | THZ | EHF | SHF | UHF | VHF | HF | MF Eﬂgtgmgg:zg‘ea 'C“axngg;”}")nlsr)
Wavelength (um) Wavelength (A) fgm 10pm 100pm fmm  fcm 10em im  10m  100m  1km : . ~
Photometric /area-Q nit (Im/m2-sr = cd/m?)
Frequency (V) 300THz 30THz 3THz 300GHz 30GHz 3GHz 300MHz 30MHz 3MHz 300kHz

Turbo-Brayton Energy 1,24 6V 1.24x10 1.24x102 1.24x10 1.24x104 1.24x10% 1.24x10 1.24x107 1.24x10% 1.24x10
I I | | | I
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Analog ROIC Noise (e-, fixed with charge)
ﬁ
Digital ROIC noise (e-, scales with charge)
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Emissivity e=1-p
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Dark Current Density, J ., (Alcm?)

Quantum Efficiency (e-/ph)
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Dark Current, |, = J4ar X A4/q (e-/sec/pixel)

Pulse Tube Cooler Technologies

0.3 um

ULTRAVIOLET (UV) ___VISIBLE NEAR IR (NIR) SHORT WAVELENGTH INFRARED (SWIR) MID WAVELENGTH INFRARED (MWIR) LONG WAVELENGTH INFRARED (LWIR) VERY LWIR (VLWIR)
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Horizontal transmittance of 1 km air path at sea level w N I KBand \ Co,
- Vertical transmittance from sea level to 100 km =1 / n . |

H,0
380 nm, end of eye al A 750 nm, end of eye
scotopm response Conditions from U.S. Standard Atmosphere / \ l - photopw response
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0.5 pm 0.6 pm 0.7 pm 0.8 pm : 2pum 7 ym 8 ym Wavelength (um) 20 ym
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