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Me th ods of ide ntification of X-ray source s 
w ith  sm all te le scope s in optical band 

Abstract

Goal of our th e s is is to find optical counte rparts 
of se le cte d X-ray and gam m a source s m e asure d 
by INTEGRAL and Sw ift space  m iss ions. Our 
w ork  also provide s basic m e asure m e nt of sh ort-
te rm  variations of source s in optical band, as 
w e ll as its colour curve  and ligh t curve  analysis .

Motivation

Th e  m otivation of th is article  is to try ide ntify 
unk now n X-ray source s from  INTEGRAL in 
optical band. Th e re  are  m any unide ntificate d 
source s from  IBIS surve ys. Th e  proble m  appe ars 
to be  s im ple . In X-ray band, th e re  is only one  
unk now n source  w ith  position accuracy about 
tre e  arc-m inute s, but th e re  are  m any stars in 
optical band in sam e  e rror circle . So w h ich  star 
is th e  source ? Ge ne rally, th e re  are  m any 
m e th ods, som e  are  le ss com plicate d th an oth e rs, 
so w h ich  one  to use ? I trie d fe w  ve ry s im ple  
m e th ods de ve lope d for sm all and m e dium  
te le scope s.

Scie nce  &  m e th ods

For using th e se  m e th ods, w e  ne e d to k now  som e  
basic fact about source s lik e  th e se . Ge ne rally, 
w e  k now  noth ing about th e  source  or w h e th e r 
it's from  our galaxy or not. W e  can suppose  th at 
m any source s are  brigh te r in h igh e r fre q ue ncie s . 
Sim ply, th e y are  blue . W e  m ay try to find th e  
blue st one s in e rror circle  of curre nt source . W e  
m ay also assum e  th at h igh  e ne rge tic source s 
m ak e  m ore  noise , s im ply said, th e y ch ange  th e ir 
brigh tne ss in low  tim e  scale  m ore  th an norm al 
stars. It is som e th ing calle d flick e ring. Th e se  
tw o ch aracte rs of X-ray source s w e  try to use .

For te sting of th e se  w e ll k now n astroph ysical 
m e th ods w e  use  our 0.6m  te le scope  at Monte boo 
obse rvatory in Brno, ow ne d by Masaryk  
Unive rsity. Th e  te le scoppe  is e q uipe d ST-8 CCD 
cam e ra w ith  Joh nsons BVRI filte rs. 

W e 've  trie d to m anage  s im ple  m e nth ods also 
use ful for am ate ur astronom e rs w ith  no h i-te ch  
astronom ical e q uipm e nt.
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Im age  of IGRJ00254+ 6822 from  Monte boo 
obse rvatory, se le cte d obje ct is probably an  X-ray 

source , its galaxy  LEDA 1369 9 1/IRAS 
00227+ 6805 [1]
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Color - Magnitude  Diagram  
(CMD)

An e asy w ay to find out w h ich  star from  th e  
e rror circle  is blue r, is to m ak e  a s im ple  CMD 
diagram . W h ich  m e ans to construct sim ple  
de pe nde nce s be tw e e n V m inus R color inde x and 
V m agnitude  of all stars in e rror circle . W e  do 
not ne e d to calibrate  m agnitude s, just m ak e  it 
re lative ly. Th e  proble m  is inte rste llar e xtinction, 
w h ich  m ak e s furth e r obje cts m ore  re d th e n th e y 
re ally are . Th is is only a first approxim ation, it is 
giving us a fe w  candidate s from  doze ns of stars, 
so it h as its purpose . 

W e  m ade  th is using Munipack  astronom y 
softw are . Firstly, w e  com bine d fe w  im age s from  
e ach  bands and th e n run ph otom e try. 

Sh ort te rm  variations

W e  k now  from  th e  nature  of h igh  e ne rge tic 
source s th at th e  cause  of X-ray e m iss ions is 
accre tion dis k  of ve ry h igh t te m pe rature  or 
synch rotron e m iss ion, m ostly com bination of 
both . Both  of th e se  m ak e  m ore  noise  th an 
norm al stars, be cause  of fluctuation in accre tion 
dis k  or som e  ch ange s in je t. Obje cts of sim ilar 
size  h ave  sh ort te rm  brigh tne ss variations 
lasting for se ve ral se conds and w ith in th e  fram e  
of h undre ds of m agnitude .

W e  can analyze  s h ort te rm  variations using 
h istogram s of brigh tne ss fluctuations. W e  ne e d 
to corre ct data due  to tre nds (straigh te n tre nds) 
and m ak e  h istogram s w ith  righ t bins. 
W e  apply Gaussian curve  to a re sulting 
h istogram  and com pare  it's profile  h alf-w idth  
(s igm a). If w e  sugge st X-ray source s to be  
nois ie r th an norm al stars, th e ir s igm a value s w ill 
be  h igh e r.

Color m agnitude  diagram  (CMD) of IGR J06253+ 7334 and IGR 
J00370+ 6122 you can se e  th at source s are  blue r th e n m ost of oth e r 

stars. Conclusions

W e  trie d fe w  m e th ods use ful also for 
am ate urs astronom e rs, w e  only re fe r 
of th e se  m e th ods, be cause  th e  re sults 
are  in baccalaure ate  th e s is  of MK [2]. 
For using th e se  m e th ods w e  
re com m e nd te le scope  bigge r th e n 
0.3m . Th e  m e th ods w ill be  use d in th e  
future  w ith  robotic te le scope s BART 
and D50 in Astronom ical Institute  in 
Ondre jov. Th is is only a te ntative  
ide ntification w h ile  th e  re al scie ntific 
one  s h ould be  done  according to th e  
spe ctrum .

Gaussian fit on h istogram  data from  
IGR J01583+ 6713 for e xam ple .

Exam ple  of com pare tion of Gaussians 
fits of th e  com parative  star and th e  




