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Homework 2 — Ast 399— Spring 2003
Due Fri February 21,2003

1. On the attachedsheetof paperis information aboutan occultationof an 6.6 mag star by the

asteroidinteramniawhichwill occuron UT March23,2003,at09:43:00UT. An occultationis
likeaneclipse|t is whentheasteroidwill pasdirectly overthestar effectively castingashadev
on earth.Theshadav pathis typically very narrav. The occultationpathwill passdirectly over
Hawaii for this event. Becauseve know the occultationvelocity in the sky plane,by timing the
durationof theevent,wewill traceachordacrosgheasteroid.f mary obsenatoriesdothis, we
will getafull 2-D mapof the shapeof the object. Seethe attachedpagefor someexamplesof
occutationg345Tercidina,9/17/02,and423 Diotima, 3/15/01).

(a) WhatLocaltime (HST) will the occultationoccur?If we wereto setup for this eventon
whatdateandtime do you think youwould shov up to getsetup?[5]

(b) The coordinatesf the target stararea (2000)= 07°2779.12° § (2000)= +11°57'17.9".
WhatHA, andairmasgx) will thisobjecthave atthetime of theoccultation?5]

(c) Usethe SIMBAD datasystemontheweb(seethelink ontheclasswebsite)to find the HD
catalognumberandthe SAO catalognumberfor the starbeingocculted,HIP 036189.[3]

(d) Make afinderchartof thisfield suitablefor naked eye observing[10]

(e) For this class,we have accesgo an 10-inchCassgrainfocustelescopeandan SBIG 237
CCD camera. Using the SBIG website(seeclassweb resourcegpage),underProducts,
look up the QuantumEfficiengy curve of the ST-237. Whatwavelengthdoesit peak?The
spectraltype of the starto be occultedis KO. Usethe tablebelow to determinewhatthe
Amaz 1S fOr astarof thistemperatureWhatbroadband&ron-Cousindilter doyou estimate
youwill getthemostsignalthroughfor this eventandwhy?[12]

Class Temp[K] B-V

SXOT>WO

> 25,000 -0.45
25,000-11,000 -0.20
11,000-7,500 0.00
7,500-6,000 +0.40
6,000-5,000 +0.60
5,000-3,500 +1.00
<3,500 +1.50




() Accordingto thefactsheetfor the event,the durationis 62.9sec.The SBIG ST 237CCD
takesabout7 secto readout. A 6.5 magstaron a 10-inchtelescopewill take only a few
secondgo geta goodimage. However a starnearV=12 magmaytake 2-3 10-sedmages
stacledfor detection.How practicalwill it beto try to obsenre this eventwith our 10-inch
telescope?10]

(g) Is aCCD thebesttypeof instrumentfor this obseration?If not, whatelsemightbebetter
andwhy?[5]

2. Below is atableof MK O telescopanirror diametersandfocal lengths. Usethis to answerthe
following questions.

Telescope Mirror Diam [m] Focus flI#
UH 2.2m 2.2 Cassgrain /10
UH 2.2m 2.2 Coude f/33.8
CFHT 3.6 Prime  f/3.77
UKIRT 3.8 Cassgrain f/36.4

(a) Whichtelescopéhasthegreatestight gatheringpower?[3]

(b) The UH2.2mand CFHT are primarily telescopeshat operatein the visible wavelengths
(0.3-0.8xm) and UKIRT is an infrared telescope. Calculatethe bestresolutionfor the
UH2.2mat V band,andfor UKIRT at K-band (2.2 um). At which telescopewill we get
thebestresoltuion?5]



Figurel: View from spaceof whatan occultationmustlook like; Map of Asteroid Tercidinafrom 75
occultationchords

Figure2: Sequencesf imagesduring an occutationshaving the dimming asthe asteroidpassesn
front of a star



Occultation of 423 Diotima, 15 March, 2001
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Figure3: Occultationlight curve of Asteroid423Diotima
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