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9.7 SPECTROSCOPY
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9.7 SPECTROSCOPY
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9.8 POLARIMETRY
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9.9 SIGNAL-TO-NOISE CALCULATIONS
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9.9 SIGNAL-TO-NOISE CALCULATIONS
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9.9 SIGNAL-TO-NOISE CALCULATIONS

no . OBJECT FRAMES

ng : SKY BACKGROUND /(3 FLAT FRAMES

np : DARK FRAMES

ETBREUTDLOSREEZEETED
T = tny . OBJECT FRAMESOD#RTE 5 B ]
f: EOTILSIZEDD source signal EEH=EMNSDENDLE
eg = ng/ng : KIREI\WOTSI RDT L —LDLE
ep =ng/np : RIKEEERD I L —LALDLE




9.9 SIGNAL-TO-NOISE CALCULATIONS

CNS5ZHAWNT. XENCCDLET n pixelZ 58D BDEFDS /NIE

( R? R? Y17
n (B+D+—)+8D<D+—>+
S t t
N=S\/T ur2+S+z{ 2 N
i=1 \(1+f)283 (B +D +T> + (14 f)%ep (D +T)]

(9.23)
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9.9 SIGNAL-TO-NOISE CALCULATIONS

KADILN D Z2RKEK E TOEHERZAUT Opywum arcsecE T D
— 3 CCDD EU’E)LZ@'—)LE’HPM ETBDE. ERBDEHICWERETTIL

UL ARFHEIE (S
LT OrwHM .
P 4 Hpix

RO —XEUT, g ghIFRDNEL, Fexu, BRI DE

° Syt (9.24)

N R?2
S+npiX(S+B+T)

[CCD equation] EBME(EIND




9.9 SIGNAL-TO-NOISE CALCULATIONS

2DDXDEFELTET—X

Background-limited(sky-limited), B > (D + R?/t), S
S ~1/2

S/NEED R T —JUIFEERIFD RS, EFIERDIL— MEE
Bl : SN 1 EOILSIEDZEDIRBZE 1% T4 EOCILICIERD, s/N=1&ERKLIEWNES

1 ’T 1
1_1003 43—200\/BT—>BT—40000
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9.9 SIGNAL-TO-NOISE CALCULATIONS

2DDXDEFELTET—X

Detector noise-limited, R?/t » (B + D), S

S RO Y* st [n,
N = S\/T Knpix T)] = R npix (926)

\
S/NIFREDEFE (CH U THRZ. T L — LED)L— ~TIENN

SFNEREERFEOEICFHH (CHLEEH
Bl : EBDEREETD FE(CH UV Thackground Edark current 1310.1 electrons /s /pixel & F D &,
R > 10 electrons@{RE LTZ & t = 1000 s Creadnoise-limited & 738D




9.9 SIGNAL-TO-NOISE CALCULATIONS
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LRk (CEDH DN DIEDPower

P(A) = t(A)n(A)Aie]AA F5(0) X 107%4m w (9.27)
BEEE 1 (I AT LARDI RN TOEBREZ(IREIRDIE
A TtelToptics Tfilters

B 2 DDEREBE=T—H95%DREIZR, 6DDL > A H906% DR, T+ )L —H80%Di%E
B3R —H5E1EEK(3(0.95)%(0.96)°(0.8) = 0.57




9.9 SIGNAL-TO-NOISE CALCULATIONS

JCEFDOIREE
S(A) = (he) TtV A AAL F(0) x 10794™ electrons/s (9.28)

%209 CEI D L EROEDRAIZR(C78D
1DN/s ETRDHFRR(E
T77/1 AA AtelF)L(O)

Myp = Z.SIOg{ heg

FIRDINSN CTVWDEREZEDEFRI NS ERKSDHSND
g TEIENS m DIENKED

} (9.29)

A AL A1 F2(0)
hcg

2.5log(tn) = my, — 2.5 log{ } (9.30)



9.9 SIGNAL-TO-NOISE CALCULATIONS

5] : K-band(A = 2.125 um, AA = 0.35 um) C72,236 cm?DMEFE. 25 electrons/DN
A2 TEHAL Tm,, = 204%15/2. RO)DEZAWNDE
2.125 % 0.35 X 72236 X 4.34 x 1014
1.99 x 10-1° x 25 } =128

2.5log(tn) = 20.4 — 2.5 log{

EIRD, CHUE m =031 (CHHHETD,



9.9 SIGNAL-TO-NOISE CALCULATIONS

sky K= [Ebackground NS Dsignal (B URZZRELD &
B(A) = (he) 't (M)n(A)AeiAAL F(0) X 107°4Msky g%, electrons/s (9.31)
Fy (3T 5> 2B8(B(T)) 8t () ICEIL T D
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9.9 SIGNAL-TO-NOISE CALCULATIONS

Bl : amBA XD T L D ELERIET. 0.54umDEE%R T )L —1E0.1umTT.
CCONASDFBZBRR « EFNREEBIC0STHIEIDIRRTOEN=ZE XD,

FoADIBEZFRHWD &
S(1) = 3.136 x 101° x 10794™ electrons/s

hE5ND.,
m = 17 - 5000 electrons/s

m = 27 — 0.5 electrons/s



9.9 SIGNAL-TO-NOISE CALCULATIONS

PRFFFH]
Background-limited K /T (Esky-limited DIFE. ELHI SN DFER(E
_ npiXB
m = my, — 2.5log EN\‘ T (9.32)

S/N=1DEFRFRICHZIT D
Bl : DASDT A2 H10 electrons/DN. m,, = 18, EZDEN5ETZILITE D TWT,
background DTN 200 electrons/s/pixel TrD EE. 1RREDIBRETDRREFAFRIEZVNS SHY,

m =18 — 2.5log{0.1 x 1 x /(1,000/3,600)} = 18 + 3.2 = 21.2
B . 20FHR(E108DT 7 05— — m = 20(F 38uly@V, 6.2uy@V, 0.37wly@N (CHEHHT B,
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