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

1. On the attachedsheetof paperis informationaboutan occultationof an 6.6 magstar by the
asteroidInteramnia,whichwill occuron UT March23,2003,at 09:43:00UT. An occultationis
likeaneclipse,it is whentheasteroidwill passdirectlyoverthestar, effectively castingashadow
on earth.Theshadow pathis typically verynarrow. Theoccultationpathwill passdirectly over
Hawaii for this event. Becausewe know theoccultationvelocity in thesky plane,by timing the
durationof theevent,wewill traceachordacrosstheasteroid.If many observatoriesdo this,we
will geta full 2-D mapof theshapeof theobject. Seetheattachedpagefor someexamplesof
occutations(345Tercidina,9/17/02,and423Diotima,3/15/01).

(a) WhatLocal time (HST) will theoccultationoccur?If we wereto setup for this eventon
whatdateandtimedo you think youwouldshow up to getsetup?[5]

(b) The coordinatesof the target starare � (2000)= 07
�
27
�

9.11
���

(2000)= +11� 57� 17.9� � .
WhatHA, andairmass( � ) will thisobjecthaveat thetimeof theoccultation?[5]

(c) UsetheSIMBAD datasystemontheweb(seethelink on theclasswebsite)to find theHD
catalognumberandtheSAO catalognumberfor thestarbeingocculted,HIP 036189.[3]

(d) Makeafinderchartof this field suitablefor nakedeyeobserving.[10]

(e) For this class,we have accessto an10-inchCassegrainfocustelescope,andanSBIG 237
CCD camera. Using the SBIG website(seeclassweb resourcespage),underProducts,
look up theQuantumEfficiency curve of theST-237. Whatwavelengthdoesit peak?The
spectraltype of the starto be occultedis K0. Usethe tablebelow to determinewhat the	 ��

� is for astarof this temperature.WhatbroadbandKron-Cousinsfilter doyouestimate
youwill getthemostsignalthroughfor this eventandwhy? [12]

Class Temp [K] B-V
O � 25,000 -0.45
B 25,000-11,000 -0.20
A 11,000-7,500 0.00
F 7,500-6,000 +0.40
G 6,000-5,000 +0.60
K 5,000-3,500 +1.00
M � 3,500 +1.50
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(f) Accordingto thefactsheetfor theevent,thedurationis 62.9sec.TheSBIG ST 237CCD
takesabout7 secto readout. A 6.5 magstaron a 10-inchtelescopewill take only a few
secondsto geta goodimage.However a starnearV=12 magmaytake 2-3 10-secimages
stackedfor detection.How practicalwill it beto try to observe this eventwith our 10-inch
telescope?[10]

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

2. Below is a tableof MKO telescopemirror diameters,andfocal lengths.Usethis to answerthe
following questions.

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

(a) Which telescopehasthegreatestlight gatheringpower?[3]

(b) The UH2.2m andCFHT areprimarily telescopesthat operatein the visible wavelengths
(0.3-0.8 � m) and UKIRT is an infrared telescope.Calculatethe bestresolutionfor the
UH2.2mat V band,andfor UKIRT at K-band(2.2 � m). At which telescopewill we get
thebestresoltuion?[5]
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Figure1: View from spaceof whatanoccultationmustlook like; Map of AsteroidTercidinafrom 75
occultationchords

Figure2: Sequencesof imagesduring an occutationshowing the dimming asthe asteroidpassesin
front of astar
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Figure3: Occultationlight curveof Asteroid423Diotima

4


