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Introduction
vxijt w �h_.Ôy^zw �od.gz�hf�����ac^`��{ÏÕyvxiPÔygz��{�Ö/g@moac^zgS��iu^zi8nc^zw bcw �hact t pw �hiu�]mow ×�iu�:acg$gz��e$�Lg@moac^zg$w �:modhi.��act nc_�ac^`Ô@�C^ziuij��gz�h^@k]iupnl��� acw �]mSf�t �hixg@moac^zg8Õy�$^`ijiu�HiumSacty�x�u�c�c}]ÖP�S��w �h�ui~mod�ij�.mod�iupdhajk]i�f�ijiu�&�uact t ij�¾vxiPÔygz��{xqhg`��{�ØHac�h�&gz��{xÙ vxiuØ�fKp&�hw Ú�ij^@Ôij�]mxac��modhnc^zgj��|Sdhiugzi�^`ac^zi�g@moac^zg8dhauk]iNf�ijiu�H�¡nc�h�h��fsnlmzd&w �modhi$�hw g`�&nc�h^xbcact alÛ�p:ac�h�¾w �:bct ncfh�ht ac^x�jt �hg`moiu^zgj�����ij�Pmo^zncg`�jnc�hw �jact t p.vxiuÔygz��{�g`moac^zg�gzdhnu�Ðk]iu^`p.��iuac��nc^/�hn{�act _�ij^�t w �hijg$ac�h�¼g`mo^znc��b�vxiuÜ�acfhgznc^z��mzw nc�Òt w �hiugj��rSnc�hgziPÔ
Ý ��ij�]mot p�mzdhiup(ac�h��iuac^SmonNdhajk]i$gzw _�w t ac^�iuÚ�iu�umow k]i$mzij_���iu^zalÔmo�h^ziugxÕ�Þ�ßzà à¢Ö<ac�h�Hgz�h^`� ac�jixbc^`ajk�w mow ijg8Õ�t ncb/á�Ö�mon���nc^z_�act�gz��{g`moac^zguq�fh��mx�~w mod&a�_��h�od:dhw bcdhij^8d�ijt w �h_Wacf��h�h�hac�h�uic��<�ht gzalmzw nc�Hw �(g`moac^zgSw g�ac�&w _��snc^@moac�Km/monKnct��¡nc^~�hiPmoiu^z_�w ��Ôw �hb(modhiuw ^$_�acgzgjq�^zac�hw �hg�ac����nlmod�ij^$�¡�h�h�hac_�iu�]moact/�hac^zac_.Ôiumzij^zgu���/��t gzalmow nc�ºw �âg`��{3g`mzac^zg��Sacg�×�^zg@mH�hw gz�unjk]iu^ziu�
fKpã w t �ciu�h�]pHiumSacty�~Õz�u�c�]�la]Öxac�h�(w g/modhnc�hbcd]m~monNfsi~�h^zw k]iu�(fKpac�¾w ^znc�&nc�hac�jw m@p&fh�h_���Õ�rSdhac^z��w �hiPm8iPmCacty�8�u�c�]�cÖu�ä iuÚ�iu^`pÒåæ��acw nÒÕz�u�c�c�]Ö.dhauk]i&gz�hbcbciug`moiu�ºa�g`p�g`moiu_�almow �kcac^zw acfhw t w mypHg`mo�h��p(nl�EvxiuÔygz��{
g`moac^`gxgzw ���ji8modhiPp(t w i8�hijac^Smonmodhi~mzdhijnc^`iumow �jact�ç~Ôyfh��_���w �hg`mzacfhw t w mypN×��hbciu^j�<è¼ixdhauk]iCncf�Ôgziu^`k]ij�Òa¾gzac_��ht iHnl�xmy��ij�]mypºvxiPÔ@g`��{�g`moac^zgNmzn¾�hiumzij^z_�w �hiw ��modhiPp&�h��t gzalmoi$nc^x�hnlmj�S���<���ht gzalmzw nc�hgSac^zi$� nc�h�h�:w ��modhiugzig`moac^zguq8modhiPp
�Snc��t �
�¡nc^z_éaº�hiP���jt acgzg&nl�Ndhnlm:gz��fs���Sac^@��h�ht gzalmonc^j�

Observations
|S��iu�KmypºvxiPÔygz��{Lg`moac^zg�dhauk]i&f�iuij��_�nc�hw monc^`ij�Ò� nc^.�h�ht gzalÔmow nc��gj�
|~d�ijgzi¾�unc_��h^zw gzi¾_�acw ��t pâg`nc��modhiu^z�ºmoac^zbciPmog�� ^znc_modhi�ê<�hw �Kfh�h^zbcd�Ô`r�ac��i�gz��^`k]iup¼Õ ã w t �cij�h�]p�iumCact��8�u�c�]�lf�Öu�|Sdhi(ncfhgziu^`kcalmow nc�hg��¡nc^.modhw g.�h^zncbc^zac_�_�i��Siu^zi��jac^z^`w iu�nc��m��h^zw _�ac^`w t pâalm&modhi���\8\xeë�c� �c_ìmoiut iugz�jnc��i¾�xw mod
modhi�8rS|írSr~�î��dhnlmonc_�iPmoij^�Õye.ï �8nc�hncbcdK�hiÏiumÐacty�ð�u�c�c�]Ö�hgzw �hb�mod�i ä ncdh��gznc��ñ6×�t moiu^j�L|Sdh^ziui��hnc^@modhiu^z��vxiPÔygz��{dhajk]i¾act gznÒf�iuij�
ncfhg`ij^`k]iu����gzw �hb�modhi:�y\~rS�c�âac�h�Ð�8eC|$�|~dhi�ncfhgziu^`kcalmow nc�hg8ac^zi.t w g`mzij�:w �:|�acf�t ic���c�
|�acfht i(�c�S�<dhnlmonc_�iPmo^zw �Nncfhg`ij^`klalmow nc�hg8nl�SvxiPÔygz��{
g`moac^zgj�
ò(ó ô<õ`ö�÷ ñ Þ ø ö�õzù úû g`ü� r~�¾ýcý��u�c�lÔy�c�c�c� �uØ�� � � ýl�c�]ý��c�H�jý �c�ý ��{��j�l}c} �jý�� � � ýl�c�c�&�cØ(ýlØ ýcþ� v8�&�c�c�c}]ÿC}]ýl� �jþ�� � � ýl�c�]ý��c�H�u� �c�Ø �/�3�c�c�]ýcÿC�]þc� �uØ�� Ø � ýl�c�c�&�cØ(ýcý Øc�þ �/�3�c���uØlÔy�c�]� �u}�� Ø � ýl�c�c�&�cØ(ýl} �c�} �/�3�c�]þl�lÔy�c�]þ �u}�� � � ýl�c�c�&�cØ(ýlØ �c�� ê/r �c�c�u�c�lÔ@ýcýl�c� �u}�� � � ýl�c�c�&�cØ(ýcþ }c�� �/�,�c�jýc�cÿC���u� �u��� } � ýl�c�c�&�cØ(ýcý �c�� ê/r �jýlØc�c}lÔ@ý��u�cØ �u}�� ý � ýl�c�c�&�cØ(ýl� �c��u� ê/r �u���jþl�lÔ@ýl�c�]ý �u}�� � � ýl�c�c�&�cØ(ýlØ ýl��c� ê/r �u�]ýl�c�lÔo�u�c�c� �uØ�� þ � ýl�c�c�&�cØ(ýlØ �c��jý ê/r �u�c�cØ]ý¢Ô@ýc�l�c� �u}�� � � ýl�c�c�&�cØ(ýl} �c��u� �/�,�uØ��u�]ÿ.�c�uØ �u}�� � � ýl�c�c�&�cØ(ýl� �c��uØ ê/r �uØc���u}lÔo�u�c�c� �u��� ý � ýl�c�c�&�cØ(ýl} �c��jþ ê/r �jþlØ]�c�¢Ôo�jþcýl� �u}�� � � ýl�c�c�&�cØ(ýcý �c��u} �/�,�u}c�c�]ÿ.�j��� �u}�� � � ýl�c�c�&�cØ(ýl� Ø]þ�j� r~�¾ýcýl�c�]þ¢Ôy�c�cØc� �jþ�� } � ýl�c�c�&�cØ(ýlØ �c��u� r~�¾ýcýl�cØc�lÔy�c�c�c� �uØ�� � � ýl�c�c�&�cØ(ýl� �c��u� � ýl�c�c�&�cØ(ýl} ýl�ýl� ���&� � Ôo�uØ��s�c�u} �u��� � � ýl�c�c�&�cØ(ýcþ �jþý�� � ýl�c�c�&�cØ(ýl} ýl�ýcý r~�¾ýcýl�]þl}lÔy�c�c�c� �uØ�� ý � ýl�c�c�&�cØ(ýl} �c�ýl� �/�>ýl�]ý��jÿ$ý��uØ �u��� } ý ýl�c�]ý��u�:�c� ýl�
|�iut iugz�unc�siugC�hgziu��Ù�HÙS�y\~rS�c�HÔS|�ijw �hiN�c�c�u_æ|�iut iugz�jnc��iý&ÙS�8e$|ÐÔ~�xnc^`�hw �Ne$��mzw �uact�|�ijt ijgz�unc��i�:ÙS��\8\xe�ÔC�c� �c_æê<t w �uacf�iumzd&|�iut iugz�unc��i

|Sdhi��8rS|ærSr~����acg:�hg`ij�
w �º�¡^`ac_�i�mz^zac�hg`�¡iu^(_�n��himonH�uac^z^`p&nc��mCdhw bcd�gz��ijiu�:�hw Ú�iu^ziu�Kmzw acts�hdhnlmonc_�iPmo^`p&nl�/nc�h^gzac_���t i:nl��vxiPÔ@g`��{>g`moac^`gj�º|Sdhi:gzw �ji:nl�$modhi��hgzacfht i:�odhw �nc�¾modhiN�8rS|LrSr~�L�hdhnlmonc_�iPmoiu^$w g��H�u�c���S�lØ	� �Cdhiu�h�ji��¡nc^gznc_�iHmoac^zbciPmog�w mN��acg.�hw 
:�u�ht m$mon:×��h�¼bcn�nK�â�unc_��hac^zw gznc�g`mzac^zgj�|Sdhiæ�8rS| r~rS� �¡^zac_�iug3��ij^`i�fhw acg3g`�hf�mo^zac�Pmoiu�ac�h����almzÔ�×�iut �hiu�,�hgzw ��b�
��������uÜ �	

ac�h�����������W��^zncbc^zac_�gÕye.ï �8nc�hncbcdK�hi(ium.acty�¼�u�c�c�]Öu��|~d�i�^ziu�h�h�uiu���¡^zac_�iug.��ij^`imod�ij�Lac�hact p�gziu�L�hgzw �hbÐmzdhiÒÜ ���������� �!����Ð^`nc��mow ��ijgj��|~dhi��\xr��c�(ac���:�8eC|Ï�halmza.�Siu^zi$^ziu�h�h�uij�(�xw mzd#"��	 Ng`nl� m@��ac^zic�

Results
è¼i:�h^`ijgziu�]m�modhi&t w bcd]mH�j��^`k]ijg��¡nc^�mod�i&ncfhgziu^`k]iu�ÐvxiuÔygz��{g`mzac^zg�acg$�hw Ú�iu^ziu�Kmow act�_�acbc�hw mo�h�hiNw �%$�w b��E�c�$�¡m�g`dhnc�ht �¾f�i�hnlmzij��mzdhalm:�h��i�mznâmodhi�gz_�act t$gzw �ji¼nl�.modhi¼�8r�|�r~rS�Nqg`mzac^zg8�jt ncgziCmon.modhi8moac^zbciPm8dhac�(mon�f�iCgzijt ij�Pmoiu�:acgx�unc_��hac^`Ôw gznc�
gznc_�i¾nl�C�xdhw �odÐg`dhnj�,gzw bc�hgHnl�N��iu^zw nK�hw �(kcac^`w almow nc�hgmod�ij_�gziut k]iugj�&���h�od��jnc_���ac^zw gznc��g`moac^zg��Siu^zi(�hnlm��hg`ij�¼�¡nc^mod�iN�hw Ú�iu^ziu�Kmow act��unc^z^ziu�umzw nc���\6��nc_�f�Ô@���jac^`bct i¼�siu^zw n��hncbc^`ac_ Õ����jac^`bct iº�u�c�]ýcÖ���acg�unc_��h��moiu�¾�¡nc^$ijac�od�t w bcd]mC�u�h^`k]i��hgzw �hbHmodhi��x�hw k]ij^`gzw myp�nl�|'&�hfhw ��bcij��ï g$mzw _�i�gziu^zw iugNac��act p�gzw g$Ü ���H^`nc��mow ��i)(*
+����"�,������|Sdhiâ��ij^`w nK�hncbc^zac_�g:��ij^`iº�jnc_��h��moij��� ^znc_.-0/$ý�132]Þ mon
-4/�1 ò65 2]Þâ�xw mzd.a�g`�hac�jw �hbCnl�E��2KÞâ�~dhiu^zi ò�5 w g�mzdhi~�K�h_.Ôf�iu^~nl�<ncfhg`ij^`klalmow nc�hg~ac�h�&Þ�w gSmod�iCmznlmoact�mow _�iCnl�Encfhgziu^`kcalÔmow nc���&|~dhi&���jac^`bct i(�siu^zw n��hncbc^`ac_�g.ac^zi&g`dhnj�~�âw �7$�w b��Eý��|SdhiC�siu^zw n��hncbc^`ac_W�h^znuk�w �hijg�a.g`mzalmow g`mzw �uact�iug`mow _�almoiCnl��modhi�h^`ncfhacfhw t w mypHnl�Ea.��iuac��f�ijw �hb����hixmon.a.^`ijacts��ij^zw n���w �~kcac^`w Ôacfhw t w m@p�w �¼mod�i��halmoa��(�xn:��iuac��g�w �¾modhiH�halmza&��ij^ziH�¡nc�h����~w mod¾�unc��×��hiu�h�ui988�c��: Õ;$�w b��sýcÖu�vxiPÔ@g`��{Òg`moac^`g/� ^znc_>\8dh_�ac��å ä iuÚ�ij^@p&Õyýl�c�c�]Ö��~dhw �od�w ��Ô�ut �h��i8aN�¡iP��g`mzac^zgS�¡^`nc_Wnc�h^�gzac_��ht i8ac^`i$��t nlmzmoiu�(w �#$�w b����mon&�jnc_��hac^`i(mod�ijw ^���ncgzw mow nc�¾�xw modÒnlmzdhij^$�K�hnj�~�âgz��{��h�ht Ôgzalmznc^zgHÕ¡gz��{ � g`moac^zgoÖP�

Conclusions
è¼i(�hn¾�hnlm.×��h���jnc���jt �hgzw k]i(iPk�w �hij���jiH�¡nc^.��iu^zw nK�hw ��kcac^`w Ôacfhw t w m@pÏw �Ïac�KpÏnl��modhi�vxiuÔygz�h{æg`mzac^zg¾ncfhgziu^`k]iu���,|~d�ij^ziac^zi g`�hbcbcijg@mow nc�hgænl� gzw bc��w ×��uac�Kmæ��ijac�Kg,w �émod�i ��ij^`w ÔnK�hncbc^zac_�gÒ� nc^â��{*�j�l}c}�q&ê/rì�jýlØc�c}lÔ@ý��u�cØ�q�ê/rì�u�]ýl�c�lÔ�u�c�c��qE�/�,�uØ��u�]ÿ.�c�uØ¾ac�h�¼r~�¾ýcýl�]þl}lÔy�c�c�c��fh��m8modhiugzi.ac^`i�hnlm~g`mo^znc��b.ij��nc�hbcd�monNfsi8^`ijt w acfht i]�<$��h^`mod�ij^�ncfhgziu^`kcalmow nc�hgac^ziÏ^zi Ý �hw ^ziu�3�¡nc^âmod�ijgziÐg`moac^`gâmon�t nu�Siu^âmodhiÐ�hiPmoiu�umow nc�mod�^zijg`dhnct ���

Figure 1. Light curves of He-sdB stars. The vertical
bars represent the scale in each panel as the instru-
mental

ñ
magnitude.

Figure 2. Scargle periodogram He-sdB stars. The ver-
tical plot ranges from 0 to the False Alarm Probability
(FAP) corresponding to 99% significance. The dashed
line corresponds to the FAP of 90% significance.

Figure 3. Position of He-sdB stars (triangle) from Ah-
mad & Jeffery (2003) in comparison to known sdBV
stars (asterisk). Evolutionary tracks are taken from
Dorman et al. (1993).
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