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Homework 4 — Ast 399— Spring 2003
Due Mon April 14,2003

1. You aregivena spreadsheetith somedataon standardstarsandthe EclipsingsystemRCMa.
Your main taskfor this homevork is to reducethe data. This spreadsheetwill be emailedto
all of you asanattachmentThe easiestvay to do the homevork will beto puttheformulasin
the spreadsheethowever, you cando this by handif you wish. To thatend,you canaccesshe
following programdrom tinsley:

e avg — calculategshe mean# o for alist of numbers
e avge- calculategsheweightedmeant o for alist of numbersandtheir valuess

(a) Computethe UT midtime of eachobsenation (set of 10 measurementndfill in the
appropriatdoox onthe spreadsheetsfractionalhours.

(b) For eachobsenation (e.g. setof 10), computethe local siderealtime, Hour angleand
Airmassof the obsenation. If you areusingexcel, the trig functionsassumehatyou are
usingradians,not degreesfor the calculation. Thereare «/180 radiansper degree. This
conversionfactoris in cell U1 of thespreadsheet.

(c) Computethemeanandstandardieviationfor eachsetof 10 obsenationsfor theobject+sky
andthe sky valuesandenterinto the appropriatecolumnson the spreadsheet.

(d) Computethe sky-subtractedverageobjectcounts,andthe standarddeviation (beingcare-
ful to propagatehe errorsasdiscussedn class).

(e) Corvert this to an instrumentalmagnitude+ o, againpropagatinghe errors. The term
“instrumentalmagnitude”assumeshatthe zeropoint = 0, or mag= -2.5log(counts/sec).
Enterthisinto thecorrectplacesonthespreadgsheet.Leave the otherfields blank—we will
discusghisin class.

2. Two starshave apparen¥/-bandmagnitudeof V=7magandV=5mag,respectiely.

(a) Whatis theratio of their obsenedfluxes?

(b) If onewantedo obtainphotometryof eachstar atthesamesignal-to-noiseatio,how much
longerwould onehave to integrate(expose)the CCD?

3. You areobservinga faint starand would like 1% accurag in your photometricmeasurement
(e.g. asignal-to-noiseatio of 100:1). After 5 minutesof integrationtime with a CCD on a
2.5-meterdiametertelescopeyou have a signal-to-noiseatio of 10:1(10%accurag).

(a) Whatis the total integrationtime requiredto achieve the desiredsignal-to-noiseratio of
100:1?Do youthink it is worth striving for thisaccurag of measurement?

(b) If you couldincreaseghequantumefficiency of your detectorby afactorof 10, whatwould
bethetotal integrationtime requiredto achieve the desiredsignal-to-noiseatio of 100:1?
Do you think it would now beworth striving for this accurag of measurement?



