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Searching for Binary Radio Pulsars
M. Jahan Miri, IASBS, Zanjan

A pulsar born in a close binary with a main sequence companion star is not in general
expected 10 be detected in radio pulsar searches due to the scatiering and absorption effects of
the companion stellar wind (Illarionov & Sunyaev 1975). Thus, only three such systems are known
among the pulsar population with more than 600 members.

Theoretical simulations of the evolution of close binary systems have nevertheless predicted a
large fraction of neutron stars formed in these binaries to remain bound to their B-type
companion stars, mostly with orbital periods <10 days (Dewey & Cordes 1987, Pols et al. 1991).
The B-type-+neutron star binaries are not, furithermore, expected to behave as wind-fed accreting
X-ray sources (unlike Be+NS systems) during the main sequence lifetime of the companion
B-star (Pols et al. 1991). The neutron star with a B-type companion star would rather remain an
active pulsar embedded in its companion wind matier.

In fact, observation of PSR 1957420 as a continuum radio source throughout its eclipse
period (Fruchter & Goss 1992), and also the detection of radio pulses from one of the known
binéry pulsars with main sequence companions, ie. PSR 1259-63 (Johnston et al 1995) during
most of the time during its periastron péssages indicate the very pcssibi]ily of obsen-'ing‘acﬁve
radio pulsars in close binary systems with main sequence companions. Such pulsars might be
thence detectable with an improved sensitivity compared to that of existing pulsar searches, which
have already missed most of these sources within their sample volume. One could observe with
the same instruments but for longer integration times than that of the general surveys, which is
permissible if there are only a limited number of observing points.

On the other hand, the association of neutron star--main sequence binary systems with
single-line speciroscopic binaries in which only one of the binarv components is observed
optically has been suggesied by many authors (Trimble & Thorne 1969, Gott 1972, Lipunov 1993;
Pols et al. 1991). Young active pulsars might be therefore searched for (in radio) among the
{oprical sample of) single-line spectroscopic binary sources. One might attempt 1o observe the
pulsar radio emission either as a “continuum™ or a pulsed source. The aim of the present project
is 10 look for the radio emission from the suspected pulsars in the selected binary systems as a

continuum source.

We have proposed 10 initially observe with VLA at 20 cm. If successful we would like 1o
supplement it by future 90 cm cobservations in order to verify the nature ol the source bused on a
possible steep spectral index. The proposal was accepted und nine sources were observed. A

similar kind of exercise, both in the scientific objective and the observational approusch, has been



recently carried out using the VLA (Philp et al. 1995). They have conducted a VLA search for
radio pulsars at the positions of 44 nearby OB runaway stars which involves both searching the
images for point sources of continuum emission and time series analysis for pulsed emission, No
pulsars were detected by this group; but they were able to set a constraint on the probability
(fp=6.5%) of a runaway OB star having an observable pulsar companions. In our case, the
possibility of pulsars being associated with the selected sources is more likely than in the sample
used by Philp et al. since the binary nature of the source is already established. Further, an
analysis of the mass function of the observed-star suggest a mass =1 M, for the unobserved
companion for most reasonable angle of orbital inclination assumed for the selected binary
systems.

Our sample of candidate single-line spectroscopic binaries were selecied from the "Catalogue
of Spectroscopic Binaries” by Batten et al (1989) with B-type main sequence stars, located at
distances = 1 kpc with secondary masses most likely in the range 0.8 - 1.6 M ~. PSR 1259-63 and
PSR JOU45-73 (Bell et al 1995) have indeed B-type companion stars which make them good
examples of the type of sources which is of interest in the present scheme. Orbital periods of the
selected binaries were restricted 1o < 100 days; this is to exclude the wider systems in which a
pulsar would have been abservable by conventional search techniques. For the VLA observations,
in order to' achieve a noise level of (.05 mJy, we needed 10 obseﬁ'e each source for an hour which
will allow us to detect the source at 5 ¢ level of 0.25 mly. We also plan 10 observe a sample of
similarly selected sources with the Ooty Radio Telescope at 327 MHz looking for pulsars as

scintiliating continuum sources.

Refrences:
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systems, Publ.Dom.Astrophyvs.Obs.. 17

2

. Bell et al, 1995, ApJ, 447, L117

(O8]

. Dewey R.J., Cordes 1.M., 1987, Apl, 321, 780
4. Fruchter AS,, Goss W.M.. 1992, Apl, 384, 147

n

. Gout J.R., 1972, Apl. 173, 227
. lllarionov ALF,, Sunyaev R.A,, 19735, A&A, 39, 185

-1 o

. Johnston et al, 1995, MNRAS, in press

o

. Lipunov V.M., 1992, Astrophysics of Neutron stars, p.264
9. Philp ct al, 1995, preprint submitied 1o Al

10. Poles O.R. el al, 1991 A&A, 241. 419

11, Trimble V.L., Thorne K.S.. 1969, ApJ. 156, 1013



RS cv,it_,sjldibﬁwt_dw&d_@wm

PR c s F
v My J_,:A).sz'._\_‘.: Sedea £

1
ST TaD

=

215 Ol 20 515 e oS 2L e gty s Slabete SUBRS CVy 451 i b 26 Yol
i ety e TS s el h gl b S, UK G H 685 b et s plls vatia 106505 K o
Sl g5 e S A8l gr hme 558 e lils LB S8 0 g 8l Sl el 5 2L a5 X wnd
(Catalano & Rodeno 1967) .u2b s ai e g3, o oaells oy
;e L5l o RS Canes Venatici

b 08k 3 SHD-200391 _ab b oslin Ll ol

glael gelid lme o fot gl 5e Ko 2ap3l esn al ot B 13 e L e
Olsie 4 or sl G i 31 5 0l o 8wl paties ; sl (Ahn et al 1992) clons sslind oo
Leddl o ady Sopo C_g-‘.oa;t.a;._i.:l:::g}_.ii)“ébwb ASJEJ)_WUL;_&_J:JJPJ sl A5
K -*-,‘1‘;" R T C_:L:a_.:.“‘u JcLz_i Sl e i ‘_5_:_:‘9 ..]9)_1:.5- slaalol anlikes L .::;fj dc s ol
3 ey gleals Jlaslin b sk b Lol e Sl g s e mte o alie il s L
S ol b s 0 SLE 2 DS e aben pn laadihe S glimal e o

(Khalesseh & Hill 1992, Hill et al 1994) w:l . . Koot

:Cz_{u

1. Ahn Y. S, Hill G, Khalesseh B, 1992, A & A, 268, 397

2

. Catalano S., Rodono M., 1967, Mem. Soc Astron Ital., 38, 395
3. Hill G, Hildiich R. W., Aikman G.CL,, Khalesseh B., 1994, A & A, 282, 433,



Sy sleSS ale 3o s ollg w0
0335 i s
3 K S puS il
Loal b e Bls ke oy 2 L LS 2l a0 g2 5 SLS Sl g5 oS sl ool 3 Lt
fa b oo oS el e (magneto atmosferic) ¢ o - v;_l,[-_,;,
L‘;’[“" Lo L ..L.SJN LSJL J‘-"-:' a8 v.;_f PEE budo w\_,l-}_‘___,n d\f‘;t‘,‘ FEunT L‘ B LS) o 1@1 t_S‘ Lis
Sl s el ol s glessn SV it ol ss g o o U e b ol Dl gty

b1 aalthe 5 pa B J,..yi g83 A u;d‘- lpﬁ‘,-h 25

I PN PO ) L SPRRLE AV S b byhs -'l::fl;;ﬁ;:pj'l"v;:.;;;.u);ﬂ;ﬂc,-ttqs
'/\-.ar..ba Sl Lais L_;.L.'::._.‘..aSOHO lashs 3laslia b :ﬂg..:qﬂu..df JSL gt s

Juiss gl S s Cji_'dfbd._.::@_; s e Cosline (gloy s A g8 o ] PPN TR ) IO L L
C__ ;LL-.uy LIQ_(J 4._[..4 u.f_:'\—..:_ = -..'.:L;L:..'-J.L)J .JJ‘A 248 rL.':Tsn.‘. T>20 sl 3 _‘...__ &‘5);3 g B e L(_L..a_’_fo
SRS il L L glenats a3l e al 2S5 L s el At o p slaae I gl
b e ol At s YL _E_(.l: a glaids ao UL O aals .KJ,J o 3 bl

‘..'_.....(*U a8, SIS ko S e e B o L R Gl G pabale i nn Sl
o = » L5 & el s 2

F i . 5 & A . F . T 9. ' . e . -
J.";.“o Sl !d.;__..JE.__: d Clsyud VcLu.,g.; &S’:J‘S.b;‘._faja..—W__\J—Tb!—xn \-‘«:i“:'-‘..?'—‘ ;“_55;1&-' 4-_? \5;'_;-! ;.“a-f

- ~
- e T -

Lo

e ‘_..l.&-l sls J‘J’- :;_:LL.M Slis (52 rat d.fv.!}e szl L. L:-_u- 45 Bl s ol .,\W Alas e S il e h
aloen glaidaTe &JL.H).'- see2 . dilas Sadaliae (F ”T)J.L.- R Sl Has r.__._:‘. NEPNLLY
el 3 g se e o s Sex bLojlass e L WS (Umbral-dots) S bl jee 40 Ko il

faztie
—

1. A. Adjabshirizadeh and S. Koutchmy. 1980: "photometric Analysis of sunspot Umbral

Dots". I. Dyvnamical and strutural behaviour, Astron. Astrophys. 89.88-94.

r

A. Adjabshirizadeh and S. Koutchmy, 1983: "Photometric Analyvsis of sunspot Umberal Dots".
111. Spectrophotometry and Preliminary model of a 2-companent umbra, Astron. Astrophys.
122, 1-8.

3. Kneer, F: 1990, proc. 6th Europ. Meeting on Solar phisics. Publ. Debrecen Heliophys. Observ.,
Hungary. )

4. S. Koutchmy, and A. Adjabshirizadeh: 1981, Astron. Astrophys. 99. 111



gj"".}':’!.)é “:’*3-;2:’.)".)1.9-’_}7‘9 OJL:M\'{'-'-LSJL".}J 09> 9

e WIRRIL. 5 11
Rl R PR

ﬁ,_"q.. -\\4 ;,-.F f“"‘( L—f._._l

b V] ehas S galen e S Sl e 8y 2 ol Dlallhe 3 UL s
s .L._if ;...,..'..L: J::“:""'i[ :,‘\.J'ALLA ‘_Sbi\.b-i J.:- Ji ‘-5.5}.3_51: a)l..:-i ._SJLJ_:J- 83> ¢ )f A e c)bﬁ:’— \_.<._w" a Laf..):v_
f:’at .’_}L‘H;"L.a'_;, \_.-(.l):-fﬂ \..:,.-YYLZQ*MJi J)S.‘LA ='a>‘—_5 45\:,..\4-1 ,_‘,"3.‘_?{ a.L:.;.n’-» ‘JL.)LL. ,_5"'-_5‘:" L_SL«—J:L—-:—AJJ ;JJLT d..‘:.{.:_-_:_ﬁ
Aol g gy e

S 0 et et Bl an e Kz i L] SVl S Ll ) s
alaloa b [¥] o G 25 0 laton sy 50 Fud S o o B0y il e -ﬂ-i;‘i-’;;;_;‘ frlv

a,t_—iﬁl,_—a;:_}.:_:‘;_e-._—_‘;_:jz-ﬁ\._ﬁ:_o»_;Jdnwwj:hl.:_..fu 31)._, Llaﬂa.l....u

aQAJ_-Jaba_L.«j}:z} \"M <.o.5ﬁ\. Wj}"‘j.)‘”"‘"aqb r_-_. Jn—s_JLr_‘d..J.L‘_,_,l
Qé_i._ad.ﬂ..ﬁ...._,_’ ._,_;_'.-'z.’; '.a—L.n.. *('-J.S.LA'L:_AJ«J- 1)3._)::_ A.'_:__:..,‘;L..‘;E

U<-:~ﬂ'>‘\'( ;;'L:L.—Ja_f ;-1 J;S:;)':’q 4'_-‘;.«4 \.g_ L_CL?...L\’;S L J_'L'v ‘_/ 2 e v_: B ‘ _).....,.,. ,\_.,l ..._._‘:-— C‘C....:— s n.>-_5
sy _._-J“_H__.I PpyLa (_J‘__JJ;L,. -MféthJSJJL::lfaJL:M S é!ﬂ.:‘o_'q-j_;;_ﬁ,:)ﬂj_:)::—x

A8 e Ol 83 Slas U a8 was Slaj-Lad SO e e g WL ol e i Sl

ZC?T.»
1. Andersson, N., Kokkotss, K. D., Schutz, B. F., MNRs. 274, 1039, 1995.

2. Kojima, Y., Prog. Theor. Phys., 79, 665, 1988.

3. Kokkotas, K. D., Schutz, B. F., MNRS, 255, 119, 1992.

4. Sobouti, Y., A & A. 140, 82, 1984 A & A, 147, 61, 1985.



Bl Sl el g b
b Al
B L SR e
S e A DI S N PP ST S L% I S - CEA NP RO E Jo%
A g LS e SO b (UG b Sl b Lle bl i £
5 O S L e t;@,dsg;gii}ﬁm shiml bl o 8o 0 88 oGy Wea
Dol il S e il s TDESIGON il sl dll Kol »'h e R L

i

e _z_.(.f. el
._f)‘Lg -.;————JJ J,T_;_.o J_’s.L.( ol vtA) L...»;‘:.:‘-J-J 3y ‘_51\..:_(}__5 4 ‘*—”.'_):' L ~C—'i7-lo=..c J__l 12 ) d.:.‘,‘.._.L_
.l:;_;;a E B L sl e LEJ::!).._..:I _)54_:‘ K] (..ll:‘i;:v)b..i wls) ;_5_545_’,.__..'; C_’LL:-M ;JL"\'-'Z «.(u_._u&c-
LSL..' \L..A.ui}}— ).‘ JJ‘}A -.L-;J .J.:‘l;..Lnf« fL’."'l 35_53 led.__.;-tr J}‘JT )J ajul..uid-}k.;eﬁ (R‘AY TRACING) _5{1'1};}; A
‘_-_>-SJ.J|J,>-L’LJJJLL§&fM! |L5_) ._'>- Jli‘-l—»o_ﬁ i-J’gPJ.ZWQ?T°°¢ :;b):bﬁiicﬂib

(™

L<..:_; U.-'-__..-H._\ LSI',’ | B A P | JZ._J: :Lé.i_g_; 3 ‘)s.;.e 4..,._} ..‘j’];? ﬁ.i.:-;n g2 Al 15 \_,'Lz_'.i ..."':’..'-"5.' )‘l L:d.__]

'ELLCM#‘WWQ-L@&—«J« l&.u)._._z,u \du_’aJ\mA..:;—{..uij]p .u.__........-b: .L..:‘Ja:

;l‘..::_‘.ir-. -ij}t&w-u(as‘ L.ua\.a JU..:AJJ;LSJ;-J_;_'J_}»1.1._.,}_‘-.3_&.-&;;1;-:‘\):.43 Sk
St Kl mlb colaas ool ot glaggs 5eBns d;étd.‘-,u- Wbt s Sk
uL_‘_‘a_..A Ju;arb—i Q._‘)w‘,.«..n ‘,hj.l,awﬁ_ul i::,l:» 'a.'

i i e W & Lk -
b‘.n_r:-uéjmv;:w__;uwl_'uub_:ﬂ%.. BICP I (;._5

sAd saliiol % ..ftt:.:\m s 85 L(.. ERS L{..ui 5 L‘.d NI CH LEL’\‘-__,:‘}; J\L ;(.:“&A sl_:.ﬁ.—‘ P 22 ._‘_,-_ﬂ._:.e [.AL,E

1 Q. & . . [ . 2 . il . ] o 5
:D;L}’J\J ‘..é_\ _,‘l J.,Q_.s &)L:“{ LA' ""':"J'.J'. \512.[ J...ﬂ.‘;...aJ- v.:_:br_. -\.l.:_.._},: ;(.:.'j_.;.ql ] J_<,_..L§.a \;’.'\.&JIS_;' ‘—57-;' il
el F e RS S W)l

:C::-i_..a

1. J. Holbrook, Sky and Telescope, July 1986, p. 80
2. A. G. Ingalls, Ed. Amateur Telescope Making, Book One, Scientific American Inc. New York,
1980,
-3. H. Rutten and M. V. Venrooij, Telescope Optics, Willmann-Bell Inc., Richmond, 1988,
4. T. Waineo, Sky and Telescope, November 1993, p. 81 -

i

W. T. Welford, Aberrations of Optical Systems. Adam Hilger, Bristol. 1986.

v



r p— p— == )
LT ,,iil.i_hs--,m
(L7273 || 7 T Mm
H
13

S

i
=

AT L_\.@%;.um_ Tk

A G N I B

)
o)

o

2l -
v

T -

,Li.fu&..'u

O]



Redshift Periodicity of Quasars

Debiprosad Duari. LASBS. Zanjan

In 2 homogenous and isotropic universe we expect the redshift distribution of quasi-stellar
objects to be continuous and aperiodic over sufficiently large scales, yet, there have been claims
from time to time that there are periodicities in the redshift distribution of QSOs. These claims
are examined from various statistical angles for a sample of 2164 QSO redshifts. The tests include
the power spectrum analysis, the generalized Rayleigh test, the Kolmogorv-Smirnov test, and the
‘comb-tooth’ test that is especially constructed to detect periodicity. The tests reveal moderate 10
strong evidence, in terms of various statistical significance levels, for periodicities of £=0.0565 and
~ 0.0127. The same periodicity was first noticed by Burbidge(1968). To check the authenticity of
the result we have taken help of Monte Carlo simulations but the result has shown that the
presence of the periodicity being a chance is verv remote. Other researchers (Cocke and Tilft,
Napier and Guthrie elc) have also found redshift periodicity in clusters of galaxies while
Broadhurst et al have reported periodicity of redshifts among galaxies in pencil beam surveys. A -

few cosmological scenarios for understanding these findings will be discussed.
Reference:
1. Duari, D., Das Gupta, P. and Narlikar, J.V., 1992, Apl, 389, 27

2. Duari, D. & Narlikar, 1.V, Proceedings of IAU Symposium 168, "Examining the Big Bang and
the Diffuse Background Radiation”, Kluwer, Ed. M. Kafatos, 1996.
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Electroweak Phase Transition and relevance to electroweak

baryogenesis

Susmita Bhowmik Duari
Theoretical Physics Divison,

Saha Izstitute of Nuclear Physics, India

[t is believed that the Universe had undergone a number of phase transitions during the
course of its evolution since the bighang. One of these phase transitions which can be studied
well theoretically and in the experimentally accessible energy limit, is the clectroweak phase
transition. For the last fifteen years this phase transition has been extensively studied in

connection 1o the electroweak baryogenesis. According 10 Sakharov, any model which attemp1s to
generate the observed asvmmetry between the baryons and anti-baryons, should viclate the baryon
number (B), the charge conjugation (C) and the chargecbnjuga[ion and parity -(CP) svmmetry.
The process should also take place away from equilibrium. This non-equilibrium condition can be
generated if the eleciroweak phase iransition is first order. In this paper we discuss the
mechanism for the electroweak phase transition for the minimal and the nonminimal Higgs sector
of the standard Weinberg-Salam mode} and relate them to different models of producing the

baryon asymmelry at the electroweuk scale.
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A Photometric study of RZ Cas.

M.R. Bagheri, N. Riazi, A. Janabzadeh

Biruni Observatory, Shiraz University

New UBV photometric light curves of RZ Cas, together with the corresponding color curves
are presented. Wilson-Devinney computer programm is then used to analyse the light curves,
Spectroscopic data are also utilized o obtain further information about the system. The two
components are displayed on the HR diagram, in order to find the evolutionary status of the
system. Special attention is paid to the primary minmum, since the behavior of this region of the

light curve is unstable and shows occasional flat minima.
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Distributional Approach to Signature Change
Reza Mansouril, Kourosh Nozari®
1) Institute for Studies in Theoretical Physics and Mathematics

2) Department of Physics, Sharif University of Technology

In this paper we construct a distributional approach for change of signature of spacetime
metric, based on Colombeau’s generalized functions and we obtain an Einstein equation for
dynamics of signature changing spacetime, showing nonevanishing of stress-energy tensor of

change surface.
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