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also
(Visiting Associate IUCAA).

Exposure time calculator (ETC) is an extremely necessary tool for the preparation of any
observations. It provides us a priori with a reasonably good idea about the observations
we wish to undertake and assists us greatly in proposal preparation. In this talk, we
present the ETC, developed for spectroscopic observation using the “lUCAA Faint Object
Spectrograph” (IFOSC). The technique to estimate and model the background sky
brightness for different phases and angular distance from the Moon will be discussed.

The ETC code is written in ANSI C and thus portable to any system. A graphically
interactive interface using HTML-cgi script has also developed so that the

ETC is used over the internet (http://meghnad.iucaa.ernet.in/~pavan/ETC/ETC.html). If
possible a live demo connecting the ETC on IUCAA website

through the internet will be presented.

Resent observation of Comet 73P/Schwassmann-Wachmann 3 using IFOSC imager on
IUCAA 2m Telescope at [IUCAA Giravali Observatory (IGO) will also be discussed.



Exposure time calculator (ETC) is an extremely necessary tool for the preparation of any observations.

It provides us a priori with a reasonably good idea about the observations we wish to undertake
and assists us greatly in proposal preparation.

Most instruments on major telescopes have such a calculator to aid its observers to plan their
observations.

In this Talk we describe a spectroscopic ETC for IFOSC on IUCAA 2m telescope.

It is intended to provide reasonable estimates of the signal-to-noise (S/N) ratio for an
observation with a given exposure time.

Collaborators: H. K. Das and S. N. Tandon

R. Srianand, Ranjan Gupta, Vijay Mohan, Ramprakash, Sonu Engineer, Sudhanshu Barway,
Abhishek Rawat and Ramakant Yadav.
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Aperture = 2m
Cassegrain /10 focus

Primary = /3 |
Primary + Secondary = /10 g
=

. Primary of Astro-Sital ceramic glass
£ ARitchey-Chrétien Cassegrain.
| Alt-azimuth Mount,
Telescope Plate-Scale = 10.0 arcsec/mm
Built by:

Telescope Technologies Ltd. (TTL),
a unit of the Liverpool John Moores University



IUCAA Faint Object Spectrometer & Camera

The main features of IFOSC are :
Large field of view : (f-ratio reduced to /4.95)

Wide wavelength coverage:
possibility of low and medium resolution spectroscopy™
with a large selection of grisms and filters etc.

The instrument is a modified version of EFOSC made at
ESO, and it was designed and fabricated at the Copenhagen
University Observatory.

The collimation-camera combination was first designed at
ESO and subsequently the design was modified at [UCAA to
suit the constraints of manufacturing.

The front end of IFOSC consists of a calibration unit
containing the spectral lamps, integrating sphere etc. and
has been designed and developed at IUCAA.

For more details on IUCAA 2 meter Telescope and IFOSC,
see Gupta et al., 2002, BASI, 30, 785.



fmmememrm

FPL53
(0.97..0.08)2

i 0.992 (0.97.0.08)°

PSK2  FpL53

Telescope Focus (Slit) =

Suprasil
0.99%

FPL53 FPLS3

ED.Q?..D.QEAﬁD.QT..I’.‘I.QE]
I
'"-w--_ __________ =
$ UBK7 il i
12
L5 L6 L7
o . 5
7 Camera jeld
= ens
S
L b
=
)
i
" fam
= O
o &)

IFOSC reduces the beam to /4.5
Results in a plate scale of 22.7arcsec/mm = 44 um /arcsec
Detector is a 2k x 2k Thinned EEV CCD chip (Liquid N, Cooled)

The pixel size is 13.5 um

Each CCD pixel corresponds to 0.3"
Resulting field at Cassegrain focus is 10.5'



Folding Mirror difference

between IFOSC & HFOSC
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Figure 1.1: Schematic diagram of the HFOSC main instrument.

Curtsy: http://lwww.iiap.res.in/iao/hfosc.html
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- The total transmittance T,(A) can be separated out as the product of different
transmittances due to different components in the path of the incoming light.
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The atmospheric transmittance is given by T (A X)
atm\"

T

atm

(N X) = exp{-k(\) X'}

where k(A ) is the extinction at zenith and X is the airmass

Ozone : kp(A) = 1.11-0.25-2.5-11210 exp[—0.0131( A — 2600)
+5.5 = 1072. exp[—1.88 = ID‘E{A — EIDEII:I]E]}
0.5 = 107%. erpl—h, /8] {ID*;’AJ"‘ 4 023465 +
1076,/ [146 — {10"_.-’&]3] + 0.83161 /[41 — |:1EI"*“_.-“JJL]|E]|-2
AT - exp(—h,/1.5) |[1EI'1_.-“JJL]|'3"3

Bessell, M.S., 1990, PASP 102, 1181.

Ravleigh : kg(A)

Aerosol kg (A)

X=secZ -0:0018167(secZ - 1) - 0:002875(secZ - 1)? - 0:0008083(secZ - 1)3

secZ = (sin ;sin & + cos ¢, cos & cosH) ! Longitude: ¢ = 73.667 ° E.
Latitude: ¢, = 19.083 ° N.

Find X as afunction of: @, , ¢, &, Op and Uy
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Figure 1. Atmoepheric extinetion. Fit using the extinction formulation given in Bessell | 15950 )

and a =sunple two component model.
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Figure 1. Atmospheric extinetion. Fit using the extinction formulation given in Bessell (1950 )

and a simple tero component model.



Transmittivity of the telescope |1 )

T..,(A) will essentially depend on both primary and
secondary mirrors and the telescope obscuration.

{For the IUCAA telescope the total obscuration is about 18.5%
(TTL Manual for IUCAA Telescope)}.

-- Varies from date of Aluminization.

For our calculations we take Ty, (A) = 0.7 (i.e. 70%)
a constant with wavelength.
This value is inclusive of the telescope obscuration correction.

= A Dbetter estimation of T,,(A\) can now be made after the
commissioning of the telescope.




The spectrograph slit TS, AN))

We assume the star to have a Gaussian point spread function
due to seeing

A(N) = FWHM = 2¢/2In(2] - o(A))

| Ia R GEIUSSIEI"I“DI'
I [-I‘jd-l‘ — =€ / - rd@dr _ncrmal
d 2T distribution

= b et g, (0 —

The slit with slit-width s, blocks some of
the star light in the x-direction, the light | - pas i

passing through the slit will be: i
, T +oo /20 +ay 2 g8 fag
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The collimator The camera
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Figure 2. The optical layout of IFOSC. The caption along with each of the lenses in the
collimator, the camera and the field lens, indicates the coated glass material used and its average
transmittance. The optical ray drawing shows the telescope focus, the pupil plane and the
instrument focus on the CCD plane. Collimator focus f.or = 315.7 mm and camera + field lens |

focus feam = 141.8 mm.

The transmittance through the collimator and the camera (TCO|()\) and Tcam()\)) depends on the number of lenses and the
transmittance of the different coated glasses used for the lenses.




Grisms & Cross Disperser Order Separating Filter
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The transmittance through the grisms T ;. (A) are taken from the wavelength WS
Dependent transmittance graphs available at the Danish 1.54-m telescope
DFOSC website:

http://www.ls.eso.org/lasilla/Telescopes/2p2T/D1p5M/misc/dfosc grisms.htmi




Grism Name Peak Wavelength | Wavelength Range | Resolution
(A) wi(A)  w2(A) (A)

IFORSS 4000 3300 - 6300 8.8

IFOSC5 6000 5200 - 10300 9.2

IFORS1 4000 3300 - 5400 4.2

IFOSC7 5000 3800 - 6840 4.4

IFOSC8 6000 5800 - 8300 37

IFDSETS 5100 4800 - 5800 1.5 (3rd order)

Echelle
IFOSC9ab 5000 3300 - 11500 1.4 (13th order)
Cross Dispersers

IFOSC10 4000 3300 - 6500 19.1

IFOSELE 5000 3700 - 7420 13:6

IFOSC12 6000 5200 - 10400 38.6 "

Resolution is for a 1Arcsec slit (100micron on telescope image plane). elp.htn
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The sky background can contribute significant Poisson noise and must be taken into
account during noise calculations.

The source for the background sky radiation B(A,f) can be separated into :

1. The faint unresolved stars and galaxies on the line of sight of the observation contributes
to this background.

2. Star/Sun light is scattered by interstellar, interplanetary, and atmospheric dust (The
zodiacal background light is part of it). This scattered light along with the air glow, that
enters the telescope beam, also contributes to this background.

3. Moon light essentially scatters from our atmospheric dust and molecules.

4. Light pollution from city/villages around the observatory.

The sky background may vary due to clouds which can either decrease the background by
blocking the sky or increase the background by scattering more moon light and artificial
light from ground sources.



===l Acrosol Scattering
=== \lolecular Scattering

Transmitted Directly

Fic. 3—Calculation of the night-sky background intensity. The observer at () sees light from the sky at B transmitted directly along BO, light from C
scattered at D, and light from 5 scattered at T, For mathematical convenience we treat molecular scattering (at T) and aerosol scattering (at D) as if they
were separate, (Note that the letters B, C, D, 5, and T have different meanings than those letters have in Figs. 1and 2.} r, £, and m are spherical polar
coordinates for 5. 8 is the scattering angle at T.

Garstang, R. H., 1989, PASP, 101, 306.
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Fic. 4-Contributions to the night-sky brightness by directly transmit- 0 20 40 60 80
ted light, by Rayleigh scattering, and by aerosol scattering, calculated ZENITH DISTANCE

for Mount Graham. Fii:. 5—Contributions to the night-sky background brightness by di-

rectly transmitted light, by Ravleigh scattering, and by aerosol scatter-
ing, calculated for Boulder.

Garstang, R. H., 1989, PASP, 101, 306.
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Fic. 1- Scattering of light by a city, with a curved Earth. The city has
center C and lies in the tangent plane to the Earth at C, BC iz the curved
surface of the Earth, assumed spherical. The observer O is at a height A
above B. Light from a small area X is scattered at Q) and received hy the
ohserver (. () is at a height b above the spherical surface through C. zis
the zenith distance of observation. The observer receives light from a
cone of semiangle & around QO. The center of the Earth is at S (off the

diagram).

Garstang, R. H., 1989, PASP, 101, 306.

Y
TO CENTER

TO CENTER

Fic. 2-Geometry associated with the line of sight. The tangent plane at
C to the spherical surface BC meets the vertical BO through the
observer Oat W. The line of sight OVOT meets the tangent plane at C at
apoint V at a distancse u, from O along O0Q) (the line of sight is in general
not in the plane WBC, so that V is not on the line WC), CT is the
perpendicular from C to 0.



FPHOENIX

TUCSON

WILLCOX 5

Fic. S—Artificial contribution to night-sky brightness at Mount Graham. The radial coordinate is zenith distance, with 30°, 60°, and horizon circles
drawn. Contours of Am are shown, where Am is the artificial contribution to the brightness of the sky expressed in magnitudes per square sec-
ond above the natural background. The contours are drawn for Am = 0.1, 0.2, 0.3, 0.5, and 1.0 mag sec ®, The zenith (center of the diagram) has
Am = 0.045.

Garstang, R. H., 1989, PASP, 101, 306.
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To estimate the night sky background, we make use of a model constructed by
Krisciunas, K., Schaefer, B. E., 1991. PASP, 103, 1033.

The sky background B(Z,Z,,, @,p, \) is modeled by two parts,
B(Z,Zm, D, P )‘) T BO(ZJ )\) t Bmoon(zlzm! D P )\)

The sky background Hol £, A) relevant for man-made light scattered by the atmosphers
ig of the form

| _ oA X

Bo(Z.0) = Bien(N)- ( o ) _ (16)

Krisciunas and Schaefer {1991} in their model of the brightness of moonlight have used
BO(Z! )\) = Bzen()\) Xs(z) 105N |17}

X, = {1-096sin"2)"05, (18]

Xs in Eq. 18 as the “scattering airmass” and X as the “extinction airmass”.

Bmoon(z’zm, ®, P, )\) = f( ,0) I*((D] 10 -0.4k(\) Xs(Zm| [ 1-10 -0.4k(\) Xs(Z)]

f(pp) : scattering function Lunar Zenith angle Z,, <

L. Moon-Object angular distance (scattering angle) Object Zenith angle Z
I*(@) : illumination of the moon. @ : Lunar Phase angle




B,,,(A) Sky Brightness [107'" ergs em™2 s! A-1' arcsec 2]
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f(p) : scattering function

; f(p) - 2 component term, composed of :

-~ Rayleigh scattering function fo(p) ~ (Atmospheric Gases)
= Mie scattering function fy,(,0). (Atmospheric Aerosols)
TJ
b

fo(p) = Cr[1:06 + cos2(p)] (Rozenberg, 1966).

C is the proportionality constant which we determine by integrating
and normalizing fy(p) dp over the whole solid angle.

— f_r-'mp]m- — 27 Cp f [1.06 + cos? ()] sin(p)dp = 1. Cr,=1.34X 10" arcsec -2
i

=

ap

fu(p) = C,, 109772 for p210°

f_f:,;mj-iw = 2aC a,;f L0 2™ sinf p)dp = 1. CM=4.44X 10 -1 arcsec -2
0

Bacl

fulp) = C'y o2 for p<10°
a C'M Is computed by matching Boundary C'M — 10L75 CM =2:50 X 10 arcsec -2

at 10°



fo(p) and f,)(p) have been individually normalized. ,, f\ =======
e I\ ey Em e -
==1 The total scattering function f{jp) will have tobea  1°° [\ ) —
weighted sum of fp(p) and fiy(p) sothat () is §o-| - "
! also normalized. L T
7 We determined the parameters A and B from a B T e
-~ ] simple 2 component extinction model K4(A). e
=3 k(\)=A+B/N B=1143X10% Aairmass® A = 0.155 airmass"

These two parameters provide the proportion between fR( p) and fM( p), since scattering is directly

=) related to the extinction.

: P 1 e o, B ‘3

3 flpd) = —— (A-_u_mm+—4-fm.m)

-1 ko(A) A

et = 1 (a.cpomem B rT’“[l 06 + cos{ )] for o= 10°
:;j = .I-.ﬂ_ll,:!l.ll i Ay LU _.:’l.‘1 A LE) ] (LR R L
9

=l = 3 EM (.—i AT 0 + B;;'R[l.[]ﬁﬁ—['-:-ﬁzilc-]]) for o< 107,
a L Indegrees
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B oon(Z:Zms @ o, N) = (o) I'() 10

-0.4k(A) Xs(Zm) [ 1 — 40 -04kN Xs(2) ]

6.4 Observed Scattering Function
6.2 | Night Sky (Source: Moon)
6 L
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Fii:. 1-The scattering ﬁlm‘.[iun, f{[ﬁ, as deduced from the mnmllight
observations reported in this paper and in Krisciunas 1990, That is, for
the observations, all the quantities in equation (15} are known so that the
scattering may be solved for. The scattering function is a function of the
scattering angle, p. The scattering function from equation (21) is drawn
as the smooth curve.

fip) = 100" [1L.06 + cos’{p)] + 10010 [a27)

Mie scattering by aerosols — highly forward scattering,
Rayleigh scattering dominates for scattering angles
greater than 90deg.

v Observed Scattering Function
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Fic. 2-The scattering function, f{(p), as deduced from the sunlight
observations reported in Pyaskovskava-Fesenkova 1957. As in Figure 1,
all the quantities in equation (15} are known so that the scattering
function may be determined. The scattering function is plotted versus
the scattering angle, p, for sites with extinction coefficients of 0.15
{crosses) and 0.24 (dots). The scattering funetion from equation (21) is
drawn as the smooth curve. Note that the scatter about the model is
small and that there is no significant difference between the two sites, as
this is the empirical justification that the functional form of equation (15)
is valid.



I*(o) : illumination of the moon. ¢ Lunar Phase angle
=4 The illuminance of the Moon I*(¢) depends on the phase ¢ of the

2= Moon and on my(A) the apparent mean opposition (¢ = 0) L

magnitude of the Moon. Lunar Mean Flux at apposition (-0 Ful Moon )
_ o0

1| 1*(g) = I,() .10 -0-4(mol) +0.026 o |+ 4x10°9 o) |/

= @(g) (Iy(1).10 04(mg0y)
t I(A) = I,(A) 10-04lm]

D(¢p) = 1004 (0.026 |o| + 4X10 -9 04
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1 _TELEPE |LIPF] After Full-Moon Allen (2000)
¢::r1} = ([)-04 9026 la| + 4 =10" &' ) f Allen “9?6)]
O 1()-0.4lm, - myl

Lunar integral Phase function [LIPF]

%]

Lunar Mean Flux at opposition (a=0 Full Moon)
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B e - B-V - 082, my(B) - ~11.82 | Allen (2000) ]
_.“‘—\_‘_H U-B = 046, my(U) = —11.36
A i I | i i | I 1 V-R = 0.80, m,(R) = —13.54
R-1 = 0.46, my(R) = —14.00 Harris (1961)
0 50 100 150 o L . o !
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Verification of the estimated model background sky radiation B(A, f)

’ > -7 Observations were made with a /1.8, 6.5mm
e wide angle lens mounted ona ST6 CCD |
& 8 "% camera.

Standard B, V, and R filters were used in
front of the lens.

lens was kept a little Out
of focus to increase the

'22) stellar psfto~ 3 pixels
‘9= so that stellar photometry
could be performed for

| ' . gk | |
calibrating the sky. i 4 |
g— ope Dome
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Figure 4. Variation of observed Moon less sky brightness with the zenith distance in B, V
and R filters at IUCAA Telescope site. Over-plotted is Eq. 17 with B:en(\) estimated by Das,
Menon, Paranjpve and Tandon {1999). The hashed region around the curve is the uncertainty imn
estimation of Bo(Z,A) from Eq. 17 due to the errors in k{A). Over-plotted is also Eq. 16 (dashed
line) which deviates from ohbservations at about z = 50°.
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Figure 5. Difference between observed and estimated model background skyv radiation in B,
Voand R filters. The circled points are for the sky brightness observations made on high eirrus
clouds. The hashed region again here is the uncertainty in the estimation of B{Z, £, ¢, p) due
to the errors in &{A).
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Wlwileld D jeoist Flumk
The Spectral Type of the star is used for determining T of the star from a look-up
table

A blackbody spectrum is constructed using Teﬁ. This blackbody spectrum is scale to
observed V magnitude m,, for determining F(A).

FN) = Fyy. 1004m BT, A) | BT, \y) il
,= 5500 A B(T ., \) : blackbody spectrum.
Fy,=375X10"ergem=s A Listhe m, =0 mag offset for an AV star

| g
e
Instead of a blackbody spectrum, Kurucz model stellar atmosphere or the spectral ; onhe?

database can easily be used. Instead of determining T of the star, relevant data file M 8oy
containing model flux or database spectra is selected.
In addition, instead of a stellar spectrum a power-law spectrum could also be used.

r-".l__.




b-Nulss Buleulation
Slynal-iu-iuiss Bale
FA(s. 8

Si{in ey =Tl A} | Ar - (F(A) B Aug B{AY) () -t +npie N pt.

W
Energy per photon

Transmittance Objec{t%lux Background Sky Eph()\) = he/ \

For simplicity, let us denote, .3y — L00A}- AT

The signal to noise ( S/N ) (Howell, 1992) :

SI.-"_I"ur — -F"I:l[-:I'-J FI:.-:'I.]Iﬁ.-:'I. -t

o Kol A) [FON) + Apg BON] 6A - £ 4 ripin (N - 4+ Ny ?)



User Frizndly nnlimaniaiion

ETART / e i
(START> A Flow -(- hart
READ Griam & Order-Sep. READ SF-a-ntral-Type READ Sh.'_.l Flux READ Flxad Instrumsnital
Flltar Tranamizalon &Taff TABLE Sy background & Zenih Tranzmizgion
Ty 1 SpTHpelT=—=Ter] Flux ofthe Ful-Moan R o, .
Y |

READ Usar Inpu
Paramaters
fesrp, UT, Dt

Fimiame § MSWM

SpecType v, B4, DEC

Flow—-Chart

The C Subroutines :

Y
11 Search Tgrizm, _‘J i Po— Y =
TeroeDisp Location : *=1&  Find Teff from &
Igfism & keroscds Speciral-Typs -
B
8 Computs LST o
E=]
HZOX ¥ Tam e E - = *
- i T Computs Star—Flux
x i Blsck— Bou T
&= Sodle Ray o my
: i 535'2 .'i"g“u
]
= |1u Dechs (R4, Decim
E L po o & X3
FE)
= Y ¥
H, 10 Compute
= | Back-Ground Sy
A= BY M) & Bm) =
B)- By k. & =
TaFost
=
+ TY Y m
1z Compute
Signal & S/H
13

Print Qutput to File

'

1: READ_TABLE(FLE ", st &_TABLE ")
2 READ_Parame Brasituct FARAM ")
& READ_Insksiruct INST ™, Neat)

Erfifhoat, i
edfacking)
4 READ_GrEmisTuct GRISM ", in)
& READ_Sky(stuct Basky *, int
f GET_REFistuct PARAM *struct §_TABLE ™)

7: SIFlwCalistuet PARAM ~siruct INST )
BlackBody (Mo, Mo, Moat)
SCALE(fkal, foal
B OBJ_COMP(SIUCL PARAM " STuct Bosky * SITct INST °)
& SunhlieanCeo(sTuct PARAM * siruct BISky *)
10: Back_Comjsiuct PARAM * siiuct BgSky *sruct INST *)
11: Grism_surchistiut GRISM * char )
12: Signal_Noisa(stuct PARAM * smme.ga ¥,
SPUCtINST * struct GRISM *)

13 Wik Culpulisiuct PARAM * Q]’llct
WWUE[GFISM 1

The core programme in the ETC
which calculates the signal to noise,

is written in ANSI C.
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Exposure Time Calculator
with Sky Background Estimation

Exposure Time : 0000 seconds

0 Y

Time of Obsarvation (in UT) :

Date of Observation :

Spectral Type of the star:

Observed WV magnitude of the O bject: 100 W mag
Right Ascension of the Object .
Declination of the Object

Zaaing (in V) : AP parure Size = twice the Seaing

value.

L0 awsze (100 um) |

Griem [
Used with IFOSS9 only.

Slit-width of the spactrograph :

CCD Camera :

The core programme in the

ETC which calculates the
signal to noise, is written in

ANSI C.

The user interface is a web
based graphically interactive HTML,
cgi script.

Presently it can be accessed online
through the IUCAA webpage from:

http://meghnad.iucaa.ernet.in/~pavan/ETC/ETC.html

http://www.iucaa.ernet.in/~pavan/ETC/ETC.html






Bomst Disarwiiivl iroim 1450
Guiding at Differential Rate

P73/B on March 12, 2006 P73/C on March 11, 2006




The Stability of the Guiding

at Differential Rate
P73/C on March 17, 2006

dRA/dt = 578.69”/h dDEC/dt = -363.43”/h
UT 22:23:12 to 23:03:42

B 2000
P73/B on March 17, 2006

dRA/dt =716.81"/h dDEC/dt =-519.41"/n
UT 23:07:43 to 23:44:09

1400
1200
k

1000 -

800




DIFFERNECE. | single Frame
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Team:' Nirupam Roy
Rajaram Nityananda
Jayaram Chengalur
P K Manoharan
& - Pavan Chakraborty (Myself).
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*
‘0
*

NVSS: 26052006 (levs=+/—1,1.4,2,2.84...mdy/bp 200912 = A0S mly £ [
. PR Ty - e ,1."’ Prian B
Peak = 2.85 JY/BEAM Q0w LI LSHLS ":“*‘i | he'a G & pb |
e T T = L 1 1 ¥ T ] T ¥ T 1 i e 3
N TRy ¥ - . o ) 4 a) ot
= : = I I e f L
e I e b ] c‘is U'T? = r BB by
b -* = L w‘ 15 \ i
3 [3(}5 | |
! i

B I A% _ Target source : 0022+002 NVSS 26052006

% I R - A * As Comet 73P/Schwassmann-Wachmann 3-B occults it.
-lE; W, :, o H“':T{‘\g:.\ =

Sal y ’//////:“‘“\\R\&%ﬁ\w - Target molecule: CH,CHO (Acetaldehyde)

\ ,:’_,”fj;-..-,-.-$-'i-;:i';-'f.'e-;{ff,:?;;f?,;f;fﬁ;?i—-'-1;‘-\}},a:j;::xlqn;;‘.w.,;i:;:,@g' | Rest frequency : 1065.075 MHz

= S+ s,.'J.,l.-”I]-' Iy Vel. resolution: ~ 1.1 km/s

= -~ 21 1 |-I|'I|||,||III I'.I'.l'lllll' \\ Sk |J I

=L T i \u;u\ x\\\\ ~ i l'xlf ]

oy =

' Date of observation : 26th May, 2006

- Time of observation : 1200 - 1330 hrs IST
+ Flux cal. : 3C48 for 10 min.

- Phase cal. : 0022+002 for 20 min.




Sintilation
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~40
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sind =

280306 0015-000 0703
12 1263 0713

260506 0019-000 1313
10 1260 1321

260506 0019-000 1324
11 1246 1334

270506 0019-000 0740
17 1279

285 -
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Jyfooam

283

2 50

Light Curve
(Average Continuum)

7.0 7.2
26-May-2006 - Hour (UTC)

T4 7.6 .8



Plot file version 1 created 29-MAY-2006 16:19:20
COMET TOOUVDATAA

CH,CHO (Acetaldehyde)

Freq = 1.0649 GHz, Bw = 0.500 MH Calibrated with CL # 2 and BP # 1 (BP mode 1)

I I
1.0 _ _
'].5 | ) ) . + - = . A "

Phas deqg

0.0 -

0.5

2.690 —

||
E-EEE I I| Il\-\-\"-. FI
| i {1 f III
| I| I| |I II \
2.680 — | \ |

2675 — | |

Ampl Jy

2670 —

2.665 —

2660 P10 | |

55 60 65 70 75 a0
Channels

Vector averaged cross-power spectrum  Several baselines averaged

Timerange: 01/06:00:00 to 01/07:23:00

UVrange: 0.000E+00 TO 9.000E+01 Klambda
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IFOSC SPECTROSCOPY # .+ ﬁ
Exposure Time Calculator T Arobat Document
with Sky Background Estimation @ -
=

Collimator Camera Il:é%lg

Telescope Focus (Slit) =
Pupil Plane (Grism)

ol

Exposure Time Calculator for IFOSC and

Exposure Time : 0000 seconds

Time of Observation {in UT) m hhm mm EE
Dateof tservaton:

ctral Type of the star:

Observed WV magnitude of the O bject:

Right Ascensicn of the Object ; he | min fooo EEES
Declination of the Object : E

Arcsac
Zaaing (in V) : . Ap parture Size = twice the Seaing
value.

Slit-width of the spactrograph : L0 awsee (100 umj |

Used with IFOSC9 only.

CCD Camera : COC0 Camem

SUBKILT RESET




