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 25 m 	hVR|℄ 6 cm *sw0W;�u�,	h!2�SvEw V772 Her3 β Per℄!2ZT,0�E67℄,|p+�V772 Her(H
RS CVn ?w�mKn-��'W�`Z 0.88 d, ��� G0V ������� M0V ������g>t 42 pc[8]. j�-�z:E	h3 X 	w�|�hp�=',|��X�*W�b	h		�+�F�L.		3z�		 [1−2,9]. ��gzw V772 Her ℄	h!2�℄ 6 cm*s!2TÆ�℄3*?pZ 5.4 mJy[10] L 26.5 mJy[11],℄ 3.6 cm*s�
7.7 mJy[12], S�8E!2�^>2T	h,|s~� β Per ��w (28.5 pc) ℄ Algol �n-��'W�`Z 2.87 d, ���m+℄�y℄ B8V �������m�℄ K2IV  �� [13], ��I-:m�}���2|*� Algol -�I RS CVn �-�		�|z3�-L℄�� Algol nM℄	h		�+�� K � ��℄GKn�I:iXlLi�Xl [1−2]. gzw β Per u�℄!2��� Wade ` [14] ℄ 1972 R'I!2TÆ�℄	h		�6> 3 yr } Gibson ` [15] ℄ 1.4 GHz � 2.7 GHz � 6 GHz 5T 8.1 GHz wbu�,O*℄!2�|sÆ�L℄h.,|�℄j 4 �*s℄,|ROu�(VZ 0.1 Jy �
0.2 Jy � 0.7 Jy 3 1.05 Jy; Richards ` [13] K 1995 T 2000 R℄ 2.3 GHz 3 8.3 GHz wÆ�u�;`_2�|sÆ�E (48.9 ± 1.7) d ℄Kn�`s~� 2010 R Peterson ` [6]�6 VLBA � GBT � Efferlsberg 3 VLA !2TÆ�℄�oG9p���
��,g>u�;�	h"$℄!2p+�e 2 or�!23*�D��e 3o�!2p+3�l��>�p83�8�
2 3$7O�%D℄ 2010 R 9 Y 15 w 17 |� 2011 R 4 Y 11 w 13 |5T 11 Y 30 |�g>�A})��T�fF
:K�M
 25 m 	hVR|w;�nM V772 Her 3 β Per℄ 6 cm*su�,!2�VR|_Hh4HdK�!2g��℄ 43◦, mz 87◦, /Æ 2 029 m, �Æ 70 km.	hVR|℄ 6 cm n%P_H�\1N℄�iB���-XlIWnM��DnM0*~' 1 8��b} Tsys ZnMbp��QF�pQ� 600 MHz, }
\6 4 800 MHz, 0
�2hp (Fwbp Ta) Z 1.7 K. Z AKF=pa��x�
y,0�7*f��ZeQF�p℄Q��}
\6�(Z 295 MHz 3 4 963 MHz, eQF�p℄0
�2hp (Ta) Z 1.45 K. 	h�2��
�P%S>�zpjRBf>�Z�� (L) 3F�
(R) (5OXl�2�(5�2�(z{�℄ HEMT gy�Of�O�zJ\ZT}\�2�\z��f�=(5 L 3 R �2�05 L �23 R �2a*ZT�hp I1 3
I2, 2T05 L �23 R �2zXlYZTXl0* U 3 Q.
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Table 1 Parameters for 6 cm band receiving system

Parameter Value

Frequency(MHz) 4800/4963

Bandwidth(MHz) 600/295

Tsys(K) 22

Calibration signal(K) 1.7/1.45

Half-power Beam Width 9.5′

Aperture efficiency 62%

Beam efficiency 67%

Conversion factor(KTB/Jy) 0.164h4Hd℄ 6 cm nMIg�� 3 �!2F�� mapping � pointing 3 onoff F�� mapping F��wI&u�=O!2�jI!2"$}g>AH!20W�
P�
pointing F��wI&u����C��6m+℄�r`Nfl℄I&�℄g>℄"$}AH!2{W�
P� onoff F��wI& (on) T�Y 4 � off g (iEr	hp�) u�jElg!2�g>!2;���'q!20W�
P�AH3*l&�v>!2℄I&P
w℄{W�
P�n�\A onoff F�!2;�� onoff F�!20s�`�F5u�0I{W�
P℄!2�OV= 2 h !20I0W�
P�wHA mapping F�!2ZT℄*��Æ"A}Y 6 cm ;WBXl�F*�D�� TOOLBOX, Mapax snD� [16].wH pointing F�℄D��5O 1 Z$�=I pointing F�!2�1(I����C��C�}Z"
℄�&�_ (Azimuth) �}�C(I��) (Elevation) �}�C(I�RI�C/A�1\sw�P6�P6��Z S = a1exp[−( t−a2

a3
)2] + Kt + S0, ��} a1 � a2 � a3 �K �S0 ZP60*� t �!2�`�b}�1=�ZI&℄�u�sw=���F��{�
B		`�
B		6�
℄�p℄d\�4ph�:H!2�℄Mwz:�k�℄�wH(I���C�g>ASO�1�P6I&℄3*?p�e 4 I�u℄℄�uZZ Sp; SO�1℄;� θmaj 3r� θmin ÆD(��C�}℄��u� (R_ s)× �C4p (2′/s) nZ�I&℄Q�3*?pDp�ZT�

S =
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θmajθmin

θ2 , θmin > θ,

Sp
θmaj
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, θmaj > θ > θmin,

Sp, θ > θmaj.

(1)b} θ = 9.5′, ZVR|!2)�p�
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P 1 C pointing G�#4iQ�\V_ I1 KX,���y[�2^tyQ7q,�
Fig. 1 The data from channel I1 in the pointing mode to observe a strong calibration source. The solid

lines represent the best Gaussian and linear fitting results.wH onoff F�� on _yn%T℄	hhp Stotal(t) = Sstar(t) + Sbg(t), b} Sbg(t)Z�{hp���
B		�F��{�nMa�5T!9Nb9	hP℄�u�6�!2�`Q2�
B		6I&_y℄!Bz!B�:H� off _yn%℄	h3*?pG6�`!B�g>"A{IP6ZT� off _y	h3*?p6�`!B n Si(t),

i=1,2,3,4, v>5 4 � off ghp℄℄�u�ZI&D℄�{� Sbg(t) = 1
4

∑

Si(t), i=1,2,

3,4, 
;�℄	h3*?pZ Sstar(t) = Stotal − Sbg(t). z-a6�|s on I off _y℄
10′ N℄	hPhpM�-6�`!B�*u�
B		+��wRI!2P6>�C�+u�l&�
3*�[n�0W�
P 3C286℄ 6 cm *s℄3*?pZ 7.5 Jy, Xl_ykZ 33◦, wXlpZ 11.3%. b9℄0WXl�
PCE 3C483 3C138, b3*?p�Xl_yk3Xlp�(Z (5.5± 0.1) Jy � 108◦± 2◦ �
4.2% 3 (3.9 ± 0.1) Jy � 169◦ ± 1◦ � 10.8%. {W�
PK VLA �
P'}�s�I!2I&z��H 10◦. w0W�
PyI!2�(nZ I1 � I2 � U 3 Q ℄0W�
:Æ�)I-w�P6ZT0W�
:Æ6�`!Bl��v>"A0W�
:Æ�
{W�
P�5�
>℄{W�
PyI!2℄℄�uZ&
u�A&
uC5!2uZT{W�
:Æ�L�ZT{W�
:Æ6�`!Bl���>"A{W�
:Æ��
!2;�I&�ZTI&℄ I1 � I2 ��hp I = 1

2 (I1 + I2). wHXl0* U 3 Q,g>qu��_k℄�
�\"A0WXl�
:Æ��
9>℄hp��>e�
>℄p+�h�`/�[n�ZT;�℄	h$!pw�
3 >470Vg>w(�;�nM V772 Her 3 β Peru�,!2�' 2 �(�;�nM℄0*�g>I-*�D�ZT;�℄	h$!pw�)�s�hp I>Ī+3σ Z&
Uv;�z!	h,|�b} Ī Z�hp℄℄�u�
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Table 2 Basic parameters for two stars V772 Her and β Per

Parameter V772 Her β Per

R.A.(J2000) 18h 05m 49.7114s 03h 08m 10.1315s

Dec(J2000) +21◦26′45.233′′ +40◦57′20.332′′

Binary class RS CVn Algol

Masses of two stars(M⊙) 1.0 & 0.6 2.9 & 3.5

Distance(pc) 41.89 28.5±0.8

Spectral type G0V & M0V B8V & K2IV

Period(d) 0.88 2.87

Orbital inclination 77◦±7◦ 81.4◦±0.2◦

2nd calibrator J1759+237 J1902+315O 2 � V772 Her 2011 R 4 Y 13 | (HJD: 2455664) ℄!2p+��OZ	h$!pw�K�Tp1IZ{W�
P�hp Cal, ;��hp I, 1R�10* U � Q, wXlhp PI 3Xl_yk PA, �wZ Ī + 3σ w3 PI + 3σ w�FO�;�℄	h,|℄�OO�K�Tp1IZ�hp I �VR|�) El ��_ AZ 3�
�2 Ref . g>2Z�hp℄�u Ī = 8.2 mJy, Igz!2z
 [10], �hp℄&
7 σ = 26.8 mJy, 
UlhpOH Ī + 3σ = 88.6 mJy �Z;�,|�g>℄ 22:33UT D|sE0DEr℄p� (O 2 FO). D*�Æ5	B�VR|�)3�_℄f�0E��fl�0
�2fl�0EnMfl�:H�hp℄!B��;��Æ,|��V 2 min, �uhp 257.6

mJy, ℄�wXlpV 30%, Xl_yk PA V 4◦, Q2,|�	h		ÆO��F�L.		LL.		�b9�`℄Xlhp/TE<B PI + 3σ, S�w>℄�hpiEr!B�g>{ZÆO��3fL
B		`?{�
β Per ℄(I!2p+℄O 3 r���D0ELO 2 �O�℄ 2011 R 4 Y 13 |!2}�g>2Z Ī = 183.7 mJy, �hp℄&
7 σ = 64.3 mJy, 
,|Ul&
Z

I > Ī +3σ = 376.6 mJy. g>℄ 02:13UTD|s,|p��O 4ZÆ,|℄�OO��D0ELO 2FO�L*��VR|�_��)T0
�2℄fl?p�g>Ul�hp℄!B��;��Æ,|��V 1 min, �uhp 444.5 mJy. ,|�EÆOIrw>℄X�℄wXl�wXlpV 8%, Xl_ykV 11◦. w� 2011 R 11 Y 30 | (HJD: 2455895)℄!2p+|s� 4 Y 13 |!2MwV 180 mJy, 11 Y 30 |!2MwV 10 mJy. :HQv 4 Y 13 |!2� β Per ÆOpDH;`D;!B}�0�r`℄,|
\b��
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P 2 _ 6 cm ,u V772 Her _�j&#ry (�P) 5.~ (GP)

Fig. 2 Radio light curve (left panel) and flare (right panel) for star V772 Her at 6 cm band

P 3 _ 6 cm ,u)J#4 β Per \V_�j&#ry��P[ 2011 S 4 Z 13 }_#4�GP� 2011 S 11Z 30 }_#4�
Fig. 3 The radio light curves for star β Per at 6 cm band on 2011 April 13 (left panel), and 2011

November 30 (right panel)
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P 4 6 cm ,u 2011 S 4 Z 13 }#4V β Per _�j.~
Fig. 4 The radio flare for star β Per at 6 cm band on 2011 April 13

4 >F7PF;�℄	h		I;�Kn3-�#B?jz �w;�	h		℄>2Æ5w;�℄G9�,|�		A�`u�!~�9�b=ZF
!~}℄�+1K�S�Ig)NX?<Ekw;�u�℄	h!2�g>"A)N�VR|w;� V772 Her 3 β Peru�,	hXl!2"$�>2T V772 Her ℄	h,|s~�,|��V 2 min, �uhp 257.6 mJy, wXlpV 30%, Xl_ykV 4◦, 		P{ÆOZF�L.		LL.		�g>C℄ 6 cm *s>2T;�nM β Per℄,|3ÆOIrz ℄Xl		�DHÆ		wXlpmb�g>Q2b�oLL℄�XlP{�I-w�-L�`>2℄Mw.℄�g>QvÆO>2TÆ�℄D!=��!2"$}|s�:Z�VR|℄0Dp3�$6Ev�w!2I&BB,0���+n� (1) I&���4q℄mh	hP��
9M>23Uv� (2) h4Hd 25 mVR|!2)� 9.5′, :HI&�Y 10′ N-OEhP��
Gw!2b=0l?{�L� onoff F�!2� off _y 10′ N/+x*iEr	hp��wXR})\�,O�VR|℄

.��~4z��

℄ FAST ��/ 65 m 	hVR|�YA}℄h4Hd 110 m 	hVR|5TB9

℄ China-ART[17] `�;�	he�})VR|&UMT0l0Dp3�$6>�v�f℄�C���=Z)NOVR|℄���℄N^gr0�g>℄!2"$ttZe�"A)N	hVR|�;�	h!~B�,0�A.z$�fZ ��})��T�fF
:K�M
��zMw�!2℄���
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[1] Güdel M. ARA&A, 2002, 40: 217

[2] Paredes J M. EAS, 2005, 15: 187

[3] Berger E, Rutledge R E, Phan Bao N, et al. ApJ, 2009, 695: 310

[4] Bastian T S. SSRv, 1994, 68: 261

[5] Wendker H J. A&A, 1995, 109: 177

[6] Peterson W M, Mutel R L, Güdel M, et al. Natur, 2010, 463: 207

[7] Massi M, Menten K, Neidhöfer J. A&A, 2002, 152: 382
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Polarization Observation Experiments for Radio Flares
of Stars at 6 cm Band

BAI Jian-yong1 HAN Jin-lin2 GAO Xu-yang2 WANG Chen2 ZHANG Li-yun1

(1 Department of Physics, College of Science, Guizhou University, Guiyang 550025)

(2 National Astronomical Observatories, Chinese Academy of Sciences, Beijing 100012)

ABSTRACT The radio continuum and polarization observations of the stars V772 Her

and β Per are carried out with the Urumqi 25 m radio telescope at 6 cm band. We use

the mapping mode to observe the first calibration source, the pointing mode to observe the

second calibration source, and the onoff mode to observe star object. The light curves of

stars are obtained after data processing and calibration. We detected a radio flare from star

V772 Her on 2011 April 13. The linear polarization fraction of this flare is about 30%, and

the polarization angle is about 4◦. We detected another flare from β Per on 2011 April 13.

A possible related weak linear polarization may also be detected. Our observations rank

first in detecting the radio flares of stars with the Chinese domestic radio telescope.

Key words stars: flare, methods: data analysis, polarization


