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Homework 4 – Ast 399– Spring 2003
DueMon April 14,2003

1. You aregivena spreadsheetwith somedataon standardstarsandtheEclipsingsystemRCMa.
Your main taskfor this homework is to reducethe data. This spreadsheetwill be emailedto
all of you asanattachment.Theeasiestway to do thehomework will beto put theformulasin
thespreadsheet,however, you cando this by handif you wish. To thatend,you canaccessthe
following programsfrom tinsley:

� avg – calculatesthemean
���

for a list of numbers
� avge– calculatestheweightedmean

���
for a list of numbersandtheir values

�

(a) Computethe UT midtime of eachobservation (set of 10 measurements)and fill in the
appropriatebox on thespreadsheetasfractionalhours.

(b) For eachobservation (e.g. set of 10), computethe local siderealtime, Hour angleand
Airmassof theobservation. If you areusingexcel, the trig functionsassumethatyou are
usingradians,not degreesfor the calculation. Thereare � /180 radiansper degree. This
conversionfactoris in cell U1 of thespreadsheet.

(c) Computethemeanandstandarddeviationfor eachsetof 10observationsfor theobject+sky
andthesky valuesandenterinto theappropriatecolumnson thespreadsheet.

(d) Computethesky-subtractedaverageobjectcounts,andthestandarddeviation (beingcare-
ful to propagatetheerrorsasdiscussedin class).

(e) Convert this to an instrumentalmagnitude
���

, againpropagatingthe errors. The term
“instrumentalmagnitude”assumesthat thezeropoint = 0, or mag= -2.5 log(counts/sec).
Enterthis into thecorrectplacesonthespreadsheet.Leave theotherfieldsblank– wewill
discussthis in class.

2. Two starshaveapparentV-bandmagnitudesof V=7magandV=5mag,respectively.

(a) Whatis theratioof their observedfluxes?

(b) If onewantedto obtainphotometryof eachstar, atthesamesignal-to-noiseratio,how much
longerwouldonehave to integrate(expose)theCCD?

3. You areobservinga faint starandwould like 1% accuracy in your photometricmeasurement
(e.g. a signal-to-noiseratio of 100:1). After 5 minutesof integration time with a CCD on a
2.5-meterdiametertelescope,youhaveasignal-to-noiseratioof 10:1(10%accuracy).

(a) What is the total integrationtime requiredto achieve the desiredsignal-to-noiseratio of
100:1?Do you think it is worth striving for thisaccuracy of measurement?

(b) If youcouldincreasethequantumefficiency of yourdetectorby a factorof 10,whatwould
bethetotal integrationtime requiredto achieve thedesiredsignal-to-noiseratio of 100:1?
Do you think it wouldnow beworthstriving for this accuracy of measurement?
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