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On July 1, 2014 began 
regular monitoring of large-
scale magnetic fields of the 
Sun on the telescope STOP 
established on the Mountain 
Astronomical Station in 
Kislovodsk 

The telescope is mounted on a single 
foundation (~ 4.5 m) and is equipped 
with a windscreen pavilion dome. The 
pavilion is divided into two parts: the 
heated - operator and not heated - 
the actual telescope. 



Kislovodsk 

Ussuriysk 
Irkutsk 

Originally the proposed installation of 3 magnetographs to space weather forecast: 
In Ussuriysk (STOP2), Irkutsk (STOP1) and Kislovodsk (STOP3). 

The telescope is designed at the Institute of Solar-Terrestrial Physics, Irkutsk. 
Finance projects Institute of Applied Geophysics, Moscow. 

http://www.google.ru/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=jYUYX3Q2I3rDlM&tbnid=6_ZtqsU6kirQTM:&ved=0CAUQjRw&url=http://bestmaps.ru/strana/russia&ei=bgoZUfavOuio4gSN7YGYBQ&bvm=bv.42080656,d.bGE&psig=AFQjCNFzBh7oQsaYP9_cbvEx-oHU9Qpahg&ust=1360681897564026


Telescope STOP (highly magnetograph last for measuring 
weak magnetic fields of the Sun) of the Baikal Astrophysical 
Observatory ISTP and magnetogram received September 
25, 2014. 

Irkutsk (STOP1)  Ussuriysk (STOP2) 

However, it really works only telescope in Kislovodsk. 
Reason:  
1) there is no money for maintenance.  
2) In Irkutsk and Ussuriysk broken camera and modulators. 



Двух портовые 
платы Gigabit 

Ethernet
Многофункцио-
нальная плата 
сбора данных 
(цифровые и 
аналоговые 

сигналы)

Компьтер 
дистанционного 

управления

Четырех 
портовая плата 

интерфейсов 
RS -232/422/485 Плата удаленного 

доступа - радио 
Ethernet

USB порт или 
контроллер I2C

Промышленный компьютер со 
слотами расширения 

ShieldPRO

П
ЗС

-К
 к

ам
ер

а 
 

ко
ор

ди
на

тн
ая

,
B

A
SL

E
R

19
26

*1
08

2,
 7

,4
µm

ПЗС-Ф фотометр, ProEM:512В, 
512*512, 16,0 µm

G
ig

ab
it 

E
th

er
ne

t

G
ig

ab
it 

E
th

er
ne

t

У
зе

л 
ди

ф
ра

кц
ио

нн
ой

 р
еш

ет
ки

П
ри

во
д 

L
, 

дв
. M

D
I 1

7B
,

ка
ча

ни
е 

- 1
,2

5º
 

Привод F камеры,
дв. MDI 17А,
сдвиг – 20,0 мм

П
ри

во
д 

ф
ок

ус
ир

ую
щ

ей
 

ли
нз

ы
, д

в.
 M

3-
L

,
сд

ви
г 

– 
6,

0 
м

м

Платформа 
фотометра

Источник высокого 
знакопеременного 

напряжения

Привод k калибровочных 
фильтров, дв. MDI 17А,
1 оборот, до 16 положений

αE
αW

Приводы αE, αW,δ 
гидирования,
дв. MDI 17В,
качание 0,75º 

δ

s

T

Доп.привод s, 
поворота при смене 
зеркал  E и W,
дв. MDI 17В,

Привод T,
часового 
ведения 
дв. MDI 17В

λ/
2

λ/
4 λ/

2

Привод m,
ввода/вывода ФП,
дв. MDI 17В.
Положения:введен
а λ/2 пакета 1, 
выведены оба 
пакета, введены 
λ/2 и λ/4 пакета 2

Привод n,
поворота ФП λ/2,
дв. MDI 17В.
Положения: 0º, 
45.0º, 22.5º, 67.5º

В
хо

дн
ая

 щ
ел

ь 
сп

ек
тр

ог
ра

ф
а

П
ри

зм
а 

Гл
ан

а
D

K
D

P
К

ал
иб

ро
-в

оч
ны

й 
ф

ил
ьт

р 

Ш
ир

ок
о-

по
ло

сн
ы

й 
ф

ил
ьт

р 

Рассогласование α гидирования, аналоговое
Рассогласование δ гидирования, аналоговое

RS 422 (1)
RS 422 (2)

RS 422 (3)

Ethernet

Целостат
Спектрограф

СОЛНЦЕ

Радио Ethernet

Ф
аз

а 
H

V

λ/
4

Поляроид

Fk Fk

FTF1F1

Диафрагма

1600
D=146,0

150
D=25,0

150
D=25,0

500
D=42,0

Fл
100

D=25,0

О
бъ

ек
ти

в 
те

ле
ск

оп
а

О
бъ

ек
ти

в 
сп

ек
тр

ог
ра

ф
а

С
тр

об
 с

их
ро

ни
за

ци
и 

П
ЗС

-Ф
 и

 И
В

ЗН
П

Устройство 
управления

СТОП1

Контроль,
 управление

Телескоп

Питание всех 
устройств

☼

GPS 

F=
 -1

50
D

=2
5,

0

Functional scheme the telescope 



Датчик пластинка λ/2 
выведена 

Датчик пакет λ/2, λ/4 - 
выведен 

Углы поворота θ (0º, 45º, 
22.5º, 67.5º ) пластинки  λ/2
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Currently, we only use a half-wave plate. This makes it possible to 
measure the magnetic field only along the line of sight. 

Initially, the telescope was designed as a vector-magnetograph. 
Drives a half-wave λ / 2 and the quarter-wave λ / 4 plates provide control of 

the zero level of the analyzed signal and modulation of the light flux in polarization 
measurements. 



33”x 6,6”  (512 pxl) 
original 

33”x 33” 

The spatial resolution of the telescope 



http://solarstation.ru/sun-service/magnetic_field 

Data daily observations are presented online 



Verification of zero to the position of the filaments 

The provisions of filaments are in good agreement with lines 
separation the large-scale magnetic field polarity 



Synoptic maps of the magnetic field. 



Comparison of the magnetic fields of synoptic charts 

WSO 

Kislovodsk 

Kislovodsk has a 
better spatial 
resolution 



Comparison of the magnetic fields of synoptic charts 

Kislovodsk 

HMI/SDO 

There are differences of structure large-scale 
field, especially in the polar regions 



Huairou Solar Observatory. 04.07.2014  Kislovodsk 

Solis WSO 



Measurement of total magnetic field of the sun (the sun as a star). 
Sectoral structure of the magnetic field 

The typical period of changes in the total magnetic field of the Sun ~ 27 days 



Latitude-time diagram of the distribution of the magnetic fields according to the STOP. 





Observatory WSO MDI HMI SOLIS GONG STOP 

Start obs. 05.1975 12.1995 02.2010 2003 1995 07.2014* 

Place Ca, USA L1 point Геостац. USA netw Kisl 

Spectr. Line FeI5250/52
47 

NiI6768A FeI6173 FeI  
6301.5- 
6302.5 

NiIline at 
6768 
Å 

FeI  
6301.5- 
6302.5 

Resolution 3 min 4” 1” 1-2” 8” 33x6” 

Regime Daily 96-min 45  & 720 
sec. 

Daily 1 hr Daily 

Sensitivity 0.05G 7G 10G 1-2G 1G 0.5G 

Currently, there are several synoptic magnetographs full disk. Characteristics 
of the most currently used in comparison with the characteristics of the 
telescope STOP. 



Polar field 
Latitude>50 N 

SDO  *Ml.fits 

SOLIS kbv7g 



Polar field 
South 
Latitude>50 

SDO  *Ml.fits 

SOLIS kbv7g 



Polar field 
Latitude>65 N 

SDO  *Ml.fits 

SOLIS kbv7g 



Polar field 
Latitude>65 N 

SDO  *Ml.fits 

SOLIS kbv7g 



Comparison of the polar magnetic field. 



Polar  field,   Kislovodsk, HMI/SDO, SOLIS, WSO     Nr 2170 

HMI/SDO 
WSO 

SOLIS Kislovodsk 



Source Surface 

PFSS 
Model 

Schatten Current 
Sheet Model 

5-30 Rs 

2.5 Rs 

Solar Wind 
Model 

(e.g., 1D 
Kinematic 

model, ENLIL, 
HAF) 

(5-30Rs to 1AU  

WSA Coronal & Solar Wind Model 



 Comparison of calculations of areas of open magnetic field and the provisions the 
heliospheric current sheet at a surface of the source 2.5R were observed WSO (top) 
and Kislovodsk (below) for the rotation 2164. 



Comparison of calculations 
of areas of open magnetic 
field and positions the 
heliospheric current sheet at 
a 2.5R source of surface 
observation data GONG 
(top), SOLIS (center panel) 
and Kislovodsk (below) for 
rotation 22/08/2015. GONG 
Data and SOLIS shifted 
longitudinally. 



Comparison of the solar 
wind Kislovodsk 

 and NOAA forecast 

Текущий прогноз (21.08) 

http://legacy-www.swpc.noaa.gov/ws/predvel_3d.html
http://solarstation.ru/sun-service/forecast
http://solarstation.ru/sun-service/forecast


Comparison of the solar wind speed results ACE satellite 
measurements. 



Forecast different 
magnetographs and 
comparison and 
measurement of the solar 
wind 



Comparison of shapes coronal hole observed and calculated. 



Modernization of the telescope to the vector magnetograph 
We do not have the original wave plates. At the suggestion A. Pevtsov we 
placed quarter-wave plate in front of the lens. 

45 
degree 

90 
degree 



Conclusions : 

STOP (Kislovodsk) telescope shown that it can work 
stably in the synoptic programs. 

 

The telescope can be used to create a service of the 
solar wind forecast on the basis of calculations of 
areas of open magnetic field configurations. 

 

The telescope can be upgraded to the vector 
Magnetograph (?) 



http://observethesun.com/ 
https://www.facebook.com/observethesun 



The main periods of the time series of the average magnetic field at the daily 
charts Magnetograph STOP. a) the time profile; b) wavelet analysis; c) the spectral 
power in the range of periods of 10-30 days; d) the spectral power depending on 
the period.  
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