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Abstract.‌ ‌In‌‌this‌‌research,‌‌we‌‌are‌‌reporting‌‌the‌‌light‌‌curve‌‌of‌‌RR‌‌Lyrae‌‌type‌‌variable‌‌star‌‌TV‌‌Lyn.‌‌This‌‌star‌‌is‌‌observed‌‌                                           
in‌ ‌the‌ ‌northern‌ ‌hemisphere‌ ‌and‌ ‌its‌ ‌coordinates‌ ‌are‌ ‌07:33:31.7‌ ‌+47:48:09.8.‌ ‌We‌ ‌have‌ ‌used‌ ‌data‌ ‌from‌ ‌Las‌ ‌Cumbres‌‌                                 
Observatory‌ ‌(LCO)‌ ‌which‌ ‌consists‌ ‌of‌ ‌a‌ ‌worldwide‌ ‌network‌ ‌of‌ ‌robotic‌ ‌telescopes.‌ ‌Photometric‌ ‌measurements‌ ‌were‌‌                           
conducted‌‌using‌‌the‌‌SBIG‌‌6303‌‌0.4-meter‌‌telescope‌‌with‌‌a‌‌field‌‌of‌‌view‌‌of‌‌29’x19’.‌ ‌Depending‌‌on‌‌what‌‌the‌‌color‌‌of‌‌a‌‌                                         
star‌ ‌is‌ ‌when‌ ‌different‌ ‌filters‌ ‌are‌‌applied‌‌to‌‌it,‌ ‌the‌‌luminosity‌‌will‌ ‌change‌‌accordingly.‌ ‌Our‌‌data‌‌consists‌‌of‌‌four‌‌filters,‌‌                                       
Bessell‌ ‌B‌‌(Blue),‌ ‌Bessell‌ ‌V‌‌(visual),‌ ‌SDSS-I‌‌(Infrared),‌‌and‌‌PAN-STARRS-Z‌‌(Near‌‌Infrared).‌‌Results‌‌show‌‌that‌‌this‌‌star‌‌                                 
has‌‌a‌‌variability‌‌period‌‌of‌‌0.2407±0.002‌‌days,‌ ‌metallicity‌‌-1.49,‌‌and‌‌located‌‌at‌‌a‌‌distance‌‌of‌‌1362±118‌‌pc.‌‌We‌‌have‌‌used‌‌                                       
an‌‌estimate‌‌of‌‌the‌‌reddening‌‌E(B-V)‌‌as‌‌0.08.‌ ‌This‌‌research‌‌is‌‌a‌‌part‌‌of‌‌an‌‌Our‌‌Solar‌‌Sibling‌‌Project‌‌by‌‌an‌‌undergraduate‌‌                                           
student‌ ‌with‌ ‌the‌ ‌help‌ ‌of‌ ‌a‌ ‌faculty‌ ‌advisor‌ ‌and‌ ‌an‌ ‌Our‌ ‌Solar‌ ‌Sibling‌ ‌Project‌ ‌Investigator.‌ ‌ 

I‌NTRODUCTION‌ ‌ 

RR‌ ‌Lyrae‌ ‌type‌ ‌stars‌‌are‌‌one‌‌of‌‌the‌‌brightest‌‌representative‌‌variable‌‌stars‌‌in‌‌the‌‌galaxy.‌‌They‌‌are‌‌variable‌‌stars‌‌                                     
since‌ ‌they‌ ‌pulsate.‌ ‌These‌ ‌stars‌ ‌are‌ ‌older‌ ‌than‌ ‌10‌ ‌Giga-years.‌ ‌They‌ ‌are‌ ‌typically‌ ‌low‌ ‌mass‌ ‌and‌ ‌found‌ ‌within‌ ‌an‌‌                                     
instability‌ ‌strip‌ ‌with‌ ‌a‌‌temperature‌‌ranging‌‌from‌‌6000‌‌K‌‌to‌‌7250‌‌K‌‌[1].‌ ‌They‌‌change‌‌internal‌‌temperature‌‌due‌‌to‌‌                                     
being‌‌compressed‌‌by‌‌gravity‌‌which‌‌causes‌‌photons‌‌to‌‌be‌‌trapped‌‌inside‌‌the‌‌star,‌‌making‌‌the‌‌temperature‌‌rise.‌‌This‌‌                                   
increases‌‌pressure‌‌within‌‌the‌‌star,‌‌which‌‌then‌‌makes‌‌the‌‌gas‌‌expand‌‌allowing‌‌the‌‌photons‌‌to‌‌escape‌‌and‌‌the‌‌pressure‌‌                                     
to‌‌release.‌ ‌The‌‌study‌‌of‌‌these‌‌stars‌‌can‌‌provide‌‌us‌‌information‌‌on‌‌the‌‌distance‌‌and‌‌properties‌‌of‌‌star‌‌clusters.‌‌Their‌‌                                       
brightness‌‌can‌‌range‌‌from‌‌a‌‌thousandth‌‌of‌‌a‌‌magnitude‌‌to‌‌as‌‌much‌‌as‌‌twenty‌‌magnitudes‌‌over‌‌periods‌‌of‌‌a‌‌fraction‌‌                                       
of‌ ‌a‌ ‌second‌ ‌to‌ ‌years,‌ ‌depending‌ ‌on‌ ‌the‌ ‌size.‌ ‌There‌ ‌are‌ ‌over‌ ‌150,000‌ ‌RR‌‌Lyrae‌‌stars‌‌known‌‌and‌‌catalogued,‌‌and‌‌                                       
many‌‌more‌‌are‌‌suspected‌‌to‌‌be‌‌RR‌‌Lyrae‌‌stars.‌‌The‌‌study‌‌of‌‌variable‌‌stars‌‌allows‌‌us‌‌to‌‌study‌‌the‌‌universe‌‌because‌‌                                         
stars‌ ‌are‌ ‌the‌ ‌primary‌ ‌engines‌ ‌of‌ ‌cosmic‌ ‌evolution.‌ ‌Variable‌ ‌stars‌ ‌teach‌ ‌us‌ ‌about‌ ‌stellar‌ ‌properties‌ ‌such‌ ‌as‌ ‌mass,‌‌                                   
radius,‌‌luminosity,‌‌temperature,‌‌composition,‌‌and‌‌evolution.‌‌There‌‌are‌‌many‌‌types‌‌of‌‌variable‌‌stars‌‌such‌‌as‌‌Cepheid‌‌                               
variables,‌ ‌Mira‌ ‌variables,‌ ‌and‌ ‌cataclysmic‌ ‌variables.‌ ‌Cepheid‌‌type‌‌variable‌‌stars‌‌play‌‌a‌‌major‌‌part‌‌in‌‌determining‌‌                               
distances‌ ‌to‌ ‌far‌ ‌away‌ ‌galaxies‌ ‌and‌ ‌determining‌ ‌the‌ ‌age‌ ‌of‌ ‌the‌ ‌universe.‌ ‌Mira‌ ‌variables‌ ‌allow‌ ‌us‌ ‌to‌ ‌analyze‌ ‌the‌‌                                     
evolution‌ ‌of‌ ‌stars‌ ‌and‌ ‌Accretion‌ ‌disks‌ ‌help‌ ‌us‌ ‌to‌ ‌understand‌ ‌disk‌ ‌behavior‌‌ ‌[2,3].‌‌ ‌  

Study‌‌of‌‌RR‌‌Lyrae‌‌stars‌‌can‌‌provide‌‌important‌‌information‌‌on‌‌chemical‌‌compositions‌‌and‌‌dynamical‌‌properties‌‌                             
of‌‌old‌‌stellar‌‌populations.‌‌RR‌‌Lyrae‌‌stars‌‌in‌‌Galactic‌‌globular‌‌cluster‌‌(GC)‌‌systems‌‌are‌‌of‌‌particular‌‌importance‌‌to‌‌                                   
address‌‌the‌‌question‌‌of‌‌the‌‌early‌‌history‌‌and‌‌structure‌‌of‌‌our‌‌Galaxy‌‌[2].‌‌Drake‌‌et‌‌al.‌‌[4,5]‌‌and‌‌Pietrukowicz‌‌et‌‌al.‌‌[6]‌                                           
have‌ ‌used‌ ‌RR‌ ‌Lyrae‌ ‌stars‌ ‌to‌ ‌understand‌ ‌the‌ ‌substructures‌ ‌in‌ ‌the‌ ‌Galactic‌ ‌halo‌ ‌expected‌ ‌from‌ ‌the‌ ‌theory‌ ‌of‌ ‌the‌‌                                     
hierarchical‌‌structure‌‌formation‌‌and‌‌to‌‌delineate‌‌the‌‌bar‌‌structure‌‌in‌‌the‌‌central‌‌part‌‌of‌‌our‌‌Galaxy.‌‌Lee‌‌et‌‌al‌‌(2014)‌‌                                       
have‌‌presented‌‌a‌‌high-precision‌‌BV‌‌CCD‌‌photometry‌‌of‌‌RR‌‌Lyrae‌‌stars‌‌in‌‌NGC‌‌6723‌‌galaxy‌‌[7].‌‌They‌‌studied‌‌the‌‌                                     



RR‌‌Lyrae‌‌star‌‌population‌‌in‌‌NGC‌‌6723‌‌and‌‌estimated‌‌the‌‌distance‌‌scale.‌‌Fitzgerald‌‌et‌‌al‌‌[8]‌‌have‌‌used‌‌photometric‌‌                                     
methods‌ ‌to‌ ‌study‌ ‌open‌ ‌cluster‌ ‌NGC‌ ‌2215.‌ ‌ 

This‌ ‌research‌ ‌focuses‌ ‌on‌ ‌RR‌‌Lyrae‌‌type‌‌variable‌‌star‌‌TV‌‌Lyn‌‌located‌‌in‌‌Lynx‌‌constellation‌‌and‌‌in‌‌NGC‌‌2770‌‌                                     
galaxy‌‌in‌‌the‌‌northern‌‌celestial‌‌hemisphere.‌‌The‌‌coordinates‌‌of‌‌TV‌‌Lyn‌‌are:‌‌07:33:31.7‌‌+47:48:09.8.‌‌The‌‌light-curve‌‌                               
of‌ ‌a‌ ‌stellar‌ ‌object‌ ‌is‌ ‌important‌ ‌for‌ ‌astronomical‌ ‌research‌ ‌and‌ ‌studying‌ ‌this‌ ‌star‌ ‌can‌ ‌provide‌‌concepts‌‌of‌‌distance‌‌                                   
scale,‌ ‌formation‌ ‌process‌ ‌of‌ ‌the‌ ‌galaxy,‌ ‌age,‌ ‌stellar‌ ‌content,‌ ‌and‌ ‌metallicity‌ ‌[8].‌ ‌ 

O‌BSERVATIONS‌ ‌ 

We‌ ‌have‌ ‌used‌ ‌photometric‌ ‌analysis‌ ‌to‌ ‌obtain‌ ‌the‌ ‌light-curve‌ ‌of‌ ‌the‌ ‌variable‌ ‌star‌ ‌TV‌ ‌Lyn.‌ ‌Photometry‌ ‌is‌ ‌the‌‌                                   
measurement‌ ‌of‌ ‌brightness.‌ ‌Time‌ ‌series‌‌photometer‌‌monitors‌‌the‌‌light‌‌variation‌‌from‌‌an‌‌astronomical‌‌object‌‌over‌‌                             
the‌‌time.‌‌The‌‌data‌‌contains‌‌a‌‌series‌‌of‌‌images‌‌of‌‌a‌‌stellar‌‌object‌‌over‌‌the‌‌time,‌‌typically‌‌over‌‌different‌‌color‌‌filters‌‌to‌‌                                           
extract‌ ‌different‌ ‌brightnesses‌ ‌[10].‌ ‌Inner‌ ‌and‌ ‌outer‌ ‌sky‌ ‌annulus‌ ‌and‌ ‌the‌‌size‌‌of‌‌the‌‌photometry‌‌aperture‌‌are‌‌three‌‌                                   
main‌‌parameters‌‌for‌‌photometric‌‌analysis.‌‌The‌‌inner‌‌radius‌‌needs‌‌to‌‌be‌‌large‌‌enough‌‌to‌‌include‌‌all‌‌light‌‌from‌‌the‌‌star‌‌                                       
but‌‌not‌‌too‌‌much‌‌of‌‌the‌‌sky.‌‌The‌‌outer‌‌radius‌‌determines‌‌the‌‌size‌‌of‌‌the‌‌sky‌‌annulus,‌‌this‌‌is‌‌important‌‌because‌‌the‌‌                                           
sky‌‌is‌‌a‌‌variable‌‌and‌‌changes‌‌over‌‌short‌‌time‌‌intervals.‌‌Aperture‌‌size‌‌of‌‌the‌‌star‌‌can‌‌be‌‌calculated‌‌by‌‌counting‌‌the‌‌                                         
pixels‌ ‌that‌ ‌form‌ ‌the‌ ‌center‌ ‌of‌ ‌the‌ ‌star.‌ ‌ 

‌ 

FIGURE‌ ‌1.‌‌ ‌TV‌ ‌Lyn‌ ‌on‌ ‌a‌ ‌night‌ ‌sky!‌ ‌(Courtesy:‌ ‌Las‌ ‌Cumbres‌ ‌Observatory;‌ ‌FOV:‌ ‌29’x19’‌ ‌)‌ ‌ 
‌ 

For‌ ‌better‌ ‌representation‌‌of‌‌the‌‌images‌‌of‌‌celestial‌‌bodies‌‌from‌‌telescopes,‌‌astronomers‌‌usually‌‌place‌‌a‌‌unique‌‌                               
piece‌‌of‌‌colored‌‌glass‌‌into‌‌the‌‌path‌‌of‌‌light‌‌called‌‌a‌‌filter.‌‌Astronomical‌‌filters‌‌allow‌‌light‌‌of‌‌different‌‌wavelengths‌‌to‌‌                                       
pass‌ ‌through‌ ‌while‌ ‌also‌ ‌blocking‌ ‌unwanted‌ ‌wavelengths.‌ ‌Any‌ ‌set‌ ‌of‌ ‌color‌ ‌filters‌ ‌with‌ ‌known‌ ‌light‌ ‌transmission‌‌                               
properties‌‌is‌‌called‌‌a‌‌photometric‌‌system.‌‌At‌‌present,‌‌there‌‌are‌‌over‌‌200‌‌photometric‌‌systems.‌‌There‌‌are‌‌two‌‌types‌‌of‌‌                                     
color‌‌filters:‌‌wide‌‌band‌‌and‌‌narrow‌‌band‌‌filters.‌‌Visible‌‌light‌‌photometry‌‌most‌‌commonly‌‌uses‌‌wide‌‌band‌‌filters‌‌by‌‌                                   
the‌‌names‌‌of‌‌U,‌‌B,‌‌V,‌‌R,‌‌and‌‌I‌‌[10].‌‌The‌‌U‌‌filter‌‌stands‌‌for‌‌ultraviolet‌‌and‌‌allows‌‌light‌‌of‌‌wavelengths‌‌about‌‌320‌‌nm‌‌                                               
and‌‌400‌‌nm‌‌to‌‌pass‌‌through.‌ ‌The‌‌B‌‌filter‌‌stands‌‌for‌‌blue‌‌and‌‌allows‌‌light‌‌of‌‌wavelengths‌‌about‌‌400nm‌‌and‌‌500‌‌nm.‌‌                                           
The‌ ‌V,‌ ‌R,‌ ‌and‌‌I‌‌filters‌‌stand‌‌for‌‌visible,‌‌red,‌‌and‌‌infrared‌‌and‌‌their‌‌respective‌‌wavelength‌‌ranges‌‌are‌‌500-700‌‌nm,‌‌                                       
550-800‌ ‌nm,‌ ‌700-900‌ ‌nm.‌‌ ‌  

For‌‌this‌‌research,‌‌we‌‌initially‌‌have‌‌used‌‌images‌‌of‌‌the‌‌star‌‌TV‌‌Lyn‌‌from‌‌Las‌‌Cumbres‌‌Observatory‌‌(LCO)‌‌over‌‌                                     
the‌‌course‌‌of‌‌5‌‌days‌‌in‌‌U,‌‌B,‌‌I,‌‌and‌‌V‌‌filters.‌‌Figure‌‌1‌‌shows‌‌an‌‌image‌‌of‌‌TV‌‌Lyn‌‌in‌‌the‌‌night‌‌sky‌‌with‌‌a‌‌field‌‌of‌‌                                                       
view‌‌of‌‌29’x19’,‌‌courtesy‌‌of‌‌our‌‌LCO‌‌telescope‌‌data.‌‌Each‌‌filter‌‌needs‌‌a‌‌specific‌‌exposure‌‌time‌‌in‌‌order‌‌to‌‌give‌‌the‌‌                                         
best‌‌quality,‌‌therefore,‌‌the‌‌4‌‌test‌‌images‌‌had‌‌base‌‌exposure‌‌times‌‌of‌‌12‌‌to‌‌30‌‌seconds.‌‌We‌‌were‌‌able‌‌to‌‌calculate‌‌the‌‌                                           
desired‌ ‌exposure‌ ‌times‌ ‌of‌ ‌TV‌ ‌Lyn‌ ‌and‌ ‌requested‌ ‌2‌ ‌weeks‌ ‌of‌ ‌data‌ ‌during‌ ‌the‌ ‌period‌ ‌of‌ ‌January‌ ‌2020‌ ‌with‌ ‌new‌‌                                       
exposure‌‌times‌‌B:‌‌40s,‌‌V:‌‌5s,‌‌I:‌‌20s,‌‌and‌‌Z:‌‌70s.‌‌LCO’s‌‌SBIG‌‌6303‌‌telescope‌‌recorded‌‌the‌‌light‌‌from‌‌TV‌‌Lyn‌‌with‌‌a‌‌                                             
CCD‌‌camera‌‌with‌‌a‌‌pixel‌‌scale‌‌of‌‌0.571‌‌(bin‌‌1x1).‌‌This‌‌telescope‌‌has‌‌an‌‌aperture‌‌of‌‌0.4‌‌m.‌‌Around‌‌50‌‌images‌‌were‌‌                                           
received‌ ‌and‌ ‌placed‌ ‌in‌ ‌a‌ ‌google‌ ‌drive‌ ‌folder‌ ‌by‌‌the‌‌Our‌‌Solar‌‌Sibling‌‌Project‌‌Investigator.‌‌As‌‌a‌‌part‌‌of‌‌the‌‌Solar‌‌                                         
Sibling‌ ‌project,‌‌a‌‌series‌‌of‌‌automated‌‌python‌‌scripts‌‌were‌‌provided‌‌by‌‌Michael‌‌Fitzgerald‌‌to‌‌calculate‌‌time‌‌period‌‌                                 
from‌‌the‌‌light‌‌curve‌‌by‌‌observing‌‌how‌‌bright‌‌the‌‌standard‌‌stars‌‌comparable‌‌in‌‌size‌‌to‌‌TV‌‌Lyn‌‌are‌‌and‌‌plotting‌‌it‌‌as‌‌                                           

 
‌ 



phase‌ ‌vs‌ ‌magnitude.‌ ‌The‌ ‌python‌ ‌scripts‌ ‌also‌ ‌allowed‌ ‌us‌ ‌to‌ ‌observe‌ ‌apparent‌ ‌magnitude‌ ‌and‌ ‌metallicity‌ ‌of‌ ‌the‌‌                                 
variable‌ ‌star‌‌in‌‌different‌‌filters.‌‌Some‌‌of‌‌the‌‌standard‌‌stars‌‌used‌‌to‌‌observe‌‌TV‌‌Lyn’s‌‌brightness‌‌were:‌‌LP‌‌162-33,‌‌                                     
TYC‌ ‌3409-2065-1,‌ ‌TYC‌‌3409-2187-1,‌‌and‌‌BD+48‌‌1546‌‌with‌‌Bessell‌‌B‌‌magnitudes‌‌of‌‌11.7,‌‌18.7,‌‌12.8,‌‌12.1,‌‌and‌‌                                 
11.1‌ ‌respectively.‌ ‌ 

We‌‌obtained‌‌four‌‌light‌‌curves‌‌for‌‌the‌‌star‌‌TV‌‌Lyn‌‌for‌‌the‌‌filters‌‌B,‌‌V,‌‌I,‌‌and‌‌Z.‌‌The‌‌details‌‌of‌‌these‌‌light‌‌curves‌‌                                               
are‌ ‌discussed‌ ‌in‌ ‌the‌ ‌results‌ ‌section‌ ‌of‌ ‌this‌ ‌paper.‌‌ ‌  

‌ 

FIGURE‌ ‌2.‌‌ ‌Light‌ ‌curves‌ ‌of‌ ‌RR‌ ‌Lyrae‌ ‌star‌ ‌TV‌ ‌Lyn‌ ‌over‌ ‌two‌ ‌cycles‌ ‌in‌ ‌B,‌ ‌V,‌ ‌I,‌ ‌and‌ ‌Z‌ ‌filters‌ ‌ 

R‌ESULTS‌ ‌ 

Figure‌‌2‌‌shows‌‌the‌‌light‌‌curves‌‌of‌‌the‌‌star‌‌TV‌‌Lyn‌‌for‌‌two‌‌cycles‌‌of‌‌most‌‌likely‌‌period‌‌with‌‌error‌‌bars‌‌in‌‌B,‌‌V,‌‌I,‌‌                                                 
and‌‌Z‌‌filters.‌‌The‌‌error‌‌bars‌‌should‌‌be‌‌based‌‌on‌‌the‌‌variations‌‌of‌‌the‌‌differences‌‌between‌‌the‌‌comparison‌‌and‌‌check‌‌                                       
star‌ ‌magnitudes.‌ ‌Actual‌ ‌error‌ ‌could‌ ‌be‌ ‌more‌‌than‌‌that‌‌though,‌‌due‌‌to‌‌external‌‌factors.‌ ‌Based‌‌on‌‌the‌‌shape‌‌of‌‌the‌‌                                       
sinusoidal‌ ‌graph,‌ ‌we‌ ‌classify‌ ‌TV‌‌Lyn‌‌as‌‌an‌‌RRc‌‌variable‌‌star‌‌[11].‌‌The‌‌time‌‌period‌‌of‌‌the‌‌star‌‌in‌‌different‌‌filters,‌‌                                         
with‌‌standard‌‌deviations,‌‌are‌‌shown‌‌in‌‌Table‌‌1.‌‌Theoretical‌‌period-luminosity‌‌of‌‌the‌‌RR‌‌Lyrae‌‌stars‌‌were‌‌used‌‌from‌‌                                   
Catelan‌ ‌et‌ ‌al‌ ‌[1]‌ ‌and‌ ‌Caceres‌ ‌and‌ ‌Catelan‌ ‌[12].‌ ‌ 

‌ 
.288 .882logZ .108(logZ)M v = 2 + 0 + 0 2 (1)‌ ‌ 

.908 .035logP .220logZM i = 0 − 1 + 0 (2)‌ ‌ 

.839 .295logP .211logZM z = 0 − 1 + 0 (3)‌ ‌ 

ogZ .765  l = [ H
M ] − 1 (4)‌ ‌ 

og⁡(0.638f .362)  [ H
M ] = [ H

F e] + l + 0 (5)‌ ‌ 

Where‌‌f‌‌=‌‌10‌0.3‌(as‌‌provided‌‌by‌‌Our‌‌Solar‌‌Sibling‌‌project),‌‌M‌v,‌ ‌M‌i‌,‌‌and‌‌M‌z‌ ‌are‌‌the‌‌absolute‌‌magnitude‌‌in‌‌V,‌‌I,‌‌Z‌‌                                           
filters.‌‌P‌‌is‌‌the‌‌pulsation‌‌period,‌‌Z‌‌is‌‌metallicity.‌‌We‌‌have‌‌used‌‌metallicity‌‌Fe/H‌‌value‌‌as‌‌-1.490‌‌(as‌‌provided‌‌by‌‌Our‌‌                                         
Solar‌‌Sibling‌‌project).‌‌Absolute‌‌magnitudes‌‌are‌‌calculated‌‌using‌‌metallicity‌‌(Z)‌‌and‌‌time‌‌periods‌‌using‌‌equations‌‌1,‌‌                               
2,‌ ‌and‌ ‌3.‌ ‌We‌ ‌received‌ ‌excel‌ ‌files‌ ‌from‌ ‌the‌ ‌python‌ ‌scripts‌ ‌containing‌ ‌calibrated‌ ‌TV‌ ‌Lyn‌ ‌magnitudes‌ ‌as‌ ‌well‌ ‌as‌‌                                     
differential‌ ‌magnitudes.‌ ‌Calibrated‌ ‌magnitudes‌ ‌are‌ ‌exact‌ ‌measurements‌ ‌of‌ ‌a‌ ‌celestial‌ ‌object,‌ ‌whereas‌‌differential‌‌                         
magnitudes‌ ‌are‌ ‌more‌ ‌variable‌ ‌because‌ ‌their‌ ‌brightness‌‌is‌‌being‌‌compared‌‌with‌‌nearby‌‌stars‌‌of‌‌similar‌‌magnitude.‌‌                               

 
‌ 



The‌‌average‌‌time‌‌period‌‌of‌‌all‌‌the‌‌filters‌‌is‌‌around‌‌0.24‌‌days‌‌with‌‌an‌‌error‌‌estimate‌‌of‌‌0.003‌‌days.‌‌The‌‌luminosity‌‌is‌‌                                           
calculated‌ ‌with‌ ‌the‌ ‌average‌ ‌of‌‌maximum‌‌and‌‌minimum‌‌values‌‌of‌‌magnitudes.‌‌For‌‌B‌‌it‌‌is‌‌11.87±0.057,‌‌for‌‌V‌‌it‌‌is‌‌                                       
11.43±0.025,‌‌for‌‌I‌‌it‌‌is‌‌11.34±0.018,‌‌and‌‌for‌‌Z‌‌it‌‌is‌‌11.88±0.011.‌‌Table‌‌1‌‌shows‌‌all‌‌the‌‌time‌‌period‌‌data‌‌with‌‌standard‌‌                                           
deviation.‌‌In‌‌our‌‌data‌‌we‌‌have‌‌used‌‌an‌‌estimate‌‌of‌‌reddening‌‌E(B-V)‌‌as‌‌0.08‌‌based‌‌on‌‌minimum‌‌variance‌‌in‌‌distance‌‌                                       
among‌ ‌V,‌‌I,‌‌and‌‌Z‌‌filters.‌‌The‌‌distance‌‌(d)‌‌of‌‌the‌‌star‌‌TV‌‌Lyn‌‌in‌‌parsec‌‌is‌‌calculated‌‌using‌‌the‌‌theoretical‌‌relation‌‌                                           
between‌ ‌absolute‌ ‌magnitude‌ ‌(M)‌ ‌and‌ ‌apparent‌ ‌magnitude‌ ‌(m)‌ ‌are‌ ‌shown‌ ‌in‌ ‌Table‌ ‌2.‌ ‌ 

‌ 
logdm − M = 5 − 5 (6)‌ ‌ 

10d =   ((m M+5) 5)− / (7)‌ ‌ 

‌ 

TABLE‌ ‌1.‌‌ ‌Time‌ ‌periods‌ ‌in‌ ‌B,‌ ‌V,‌ ‌I,‌ ‌Z‌ ‌filters‌ ‌with‌ ‌standard‌ ‌deviation‌ ‌ 

‌ 

‌ 

TABLE‌ ‌2.‌‌ ‌Comparison‌ ‌of‌ ‌distances‌ ‌in‌ ‌V,‌ ‌I,‌ ‌and‌ ‌Z‌ ‌filters‌ ‌with‌ ‌GAIA.‌ ‌ 

‌ 

Filter‌ ‌  Wavelength‌ ‌  Period‌ ‌  Standard‌ ‌Deviation‌ ‌  ‌ 

B‌ ‌(Blue)‌ ‌  400-500‌ ‌nm‌ ‌  0.2407‌ ‌days‌ ‌  0.002‌ ‌days‌ ‌  ‌ 

V‌ ‌(Visible)‌ ‌  500-700‌ ‌nm‌ ‌  0.2407‌ ‌days‌ ‌  0.002‌ ‌days‌ ‌  ‌ 

I‌ ‌(Infrared)‌ ‌  700-900‌ ‌nm‌ ‌  0.2407‌ ‌days‌ ‌  0.002‌ ‌days‌ ‌  ‌ 

Z‌ ‌(Near‌ ‌Infrared)‌ ‌  ~900‌ ‌nm‌ ‌  0.2406‌ ‌days‌ ‌  0.002‌ ‌days‌ ‌  ‌ 

‌  Distance‌‌ ‌  
(parsecs)‌ ‌ 

Error‌ ‌ 
(parsecs)‌ ‌ 

GAIA‌  1219‌ ‌  73.5‌ ‌ 

V‌ ‌  1362‌ ‌  118‌ ‌ 

I‌ ‌  1252‌ ‌  73‌ ‌ 

Z‌ ‌  1564‌ ‌  64‌ ‌ 

Average‌ ‌(V,‌ ‌I,‌ ‌Z)‌ ‌  1393‌ ‌  49‌ ‌ 



FIGURE‌ ‌3.‌‌ ‌‌Comparison‌ ‌of‌ ‌TV‌ ‌Lyn‌ ‌distance‌ ‌from‌ ‌LCO‌ ‌data‌ ‌with‌ ‌GAIA‌ ‌telescope.‌ ‌ 
‌ 

Table‌ ‌2‌ ‌and‌ ‌Fig.‌ ‌3‌ ‌show‌ ‌the‌ ‌comparison‌ ‌of‌ ‌the‌ ‌star‌ ‌TV‌ ‌Lyn‌ ‌distance‌ ‌in‌ ‌V,‌ ‌Z,‌ ‌I‌ ‌with‌ ‌GAIA‌ ‌distance.‌ ‌GAIA‌ ‌is‌ ‌a‌‌ 
space‌ ‌observatory‌ ‌that‌ ‌measures‌ ‌the‌ ‌distance,‌ ‌position,‌ ‌and‌ ‌motion‌ ‌of‌ ‌the‌ ‌stars.‌ ‌V‌ ‌and‌ ‌I‌ ‌distance‌ ‌measurements‌ ‌agree‌‌ 
with‌ ‌GAIA‌ ‌distance‌ ‌within‌ ‌the‌ ‌error‌ ‌limit,‌ ‌whereas‌ ‌Z‌ ‌and‌ ‌Average‌ ‌do‌ ‌not‌ ‌[13,14].‌ ‌ 

C‌ONCLUSION‌ ‌ 

In‌‌this‌‌paper,‌‌we‌‌have‌‌studied‌‌the‌‌light‌‌curve‌‌of‌‌the‌‌variable‌‌star‌‌TV‌‌Lyn.‌‌We‌‌have‌‌measured‌‌the‌‌time‌‌period‌‌of‌‌                                           
variation,‌‌distance,‌‌luminosity,‌‌and‌‌metallicity‌‌using‌‌the‌‌robotic‌‌telescope‌‌data‌‌from‌‌LCO.‌‌Our‌‌data‌‌shows‌‌that‌‌TV‌‌                                 
Lyn‌ ‌is‌ ‌an‌ ‌RRc‌ ‌type‌ ‌variable‌ ‌star‌ ‌with‌ ‌a‌‌periodicity‌‌of‌‌0.2407‌‌days.‌‌The‌‌distance‌‌of‌‌the‌‌star‌‌is‌‌1362‌‌parsecs.‌‌The‌‌                                           
luminosity‌ ‌of‌‌the‌‌star‌‌is‌‌11.87‌‌Watts‌‌and‌‌metallicity‌‌is‌‌-1.49.‌‌These‌‌results‌‌are‌‌consistent‌‌with‌‌results‌‌presented‌‌in‌‌                                     
Cohen‌‌et‌‌al‌‌[15]‌‌and‌‌Fitzgerald‌‌[10]‌‌for‌‌other‌‌RR‌‌Lyrae‌‌stars.‌‌One‌‌of‌‌the‌‌sources‌‌of‌‌error‌‌is‌‌estimation‌‌of‌‌reddening‌‌                                           
E(B-V).‌ ‌A‌ ‌change‌ ‌of‌ ‌E(B-V)‌ ‌by‌ ‌0.03‌ ‌leads‌ ‌to‌ ‌8%‌ ‌to‌ ‌13%‌ ‌of‌ ‌distance‌ ‌error‌ ‌in‌ ‌V‌ ‌filter‌ ‌[9].‌ ‌ 
‌ 
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