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A 5 GHz interferometric radio survey of the northern sky

Habibolah Asareh
Dept. of Phys. Shahid Chamran University, Ahwaz

The 5 GHz interferometer at NRAL Jodrell Bank (JB) operates with
baselinesof 0.7 m to 2.5 m. It is a two-element, broad-band and very short
spacing ground-based interferometer, which produces low resolution data
on Galactic and extra-galactic sources. The interferometer has been used
between 1990and 1997 in a progamme to map the microwave background
anisotropies in the northern hemisphere. The author has taken the major
part of the data set which covers the declination range +30 to +55 degrees
in 2.5 degree steps on a narrow spacing baseline of 0.7 m.

The sensitivity of the survey was increased by repeated observations
over many days (typicaly 40) so that the RMS antenna temperature in 2
min of RA was 20-40 micro K. A significant signal was detected in all
parts of the survey area. After editing and stacking the data a high
sensitivit map was obtained.

By comparison of the 5 GHz JB data with the low-frequency (408 and
1420 MHz) data, the spectral index between the low-frequency and 5 GHz
athigh Galactic latitude was determined. The mean spectral index in this
region was measured 3.0. Using these results the sources visible in the
survey map were categorized as synchrotron and free-free objects. The 5

Ghz JB data also were compared with the convolved GB (Green Bank)
data.

References

1. Asareh, H., 1997 PhD thesis, University of Manchester.

2. Giardino, G., Melhuish, S j., Asareh, H., Davies R. D., Jones A. W,
Hancock s. & Lasenby A. N., MNRAS, in preperation

3.Lawson K. D. et al. 1987, MNRAS, (225), 307

4. Melhuish, S. J. et al. 1997, MNRAS, (286), 48



S5 ol

PreL I ERN I P

St pales LA L3 Wy b iy

L G % LG y P & 3 o r
\_(::l 4__1 Jbl‘fsﬂ-}.ﬁj J-:-?&‘ . Lg—!LA:xS.G—W __\‘ QJH\'-J \..(.,:-:! Br Lt‘_JLhL:;i_._,( L: ‘_.r\..."ﬁ.:_f -.,(:;:1 e .:_'!dgl‘-:l—-a C.)S_’\.:n ’n_'!_[»d‘_‘.u e

U‘_:\_.]JB ‘/_;L,u )Sl ‘LJ_‘;LL‘..:‘ J_a_gt-fu: IA.Ln:.‘ Jf‘ C_:»‘)a. w3 'u..'_,‘.; KTyt _)..i...] oY ._s"(*f"L‘.’"‘ il

e

Jals st Bl yiags Gl eals s 5 50 6 W ,ld LU Sore po S das i S5l el

A
- -~ - L -, .
c.’;.__..:la_.; CRIPERRgeY .\_,_L'u AR St PRV IR DR AN

§ Tl penr 25 J,}..ﬁa:w L K- dv“"t’ e .Jv\i..\ oo sl ool n.f«_. 45 aites gddrie V..__L:.\_.»

2+
O %

e e = T o DY A .o L 5 sl " oe = o
G osSe oilad bl ot sl et s 1 5 8y s i oShibas 08 St cda bl gl o

- - - s

foutily alsh ) oga hiel 0 Slaa (X 0 pian b e ) slpallintall o & o e 3

«© ;.__ac_.l s o < .L.:\..'JS.“L.:. Gaes Sald o Jashl Bl el o Sl s QL\‘ L,.L_'BJ | ENG B

B L!""_‘:’J"S ‘\j-]-k 1-3_'5—'-?-' L;—-‘-‘ "’—"-l_;! Aol gy vl \5.._3 [:_a___'l BE ..,‘.:-.J."-L"_.. — a[__l....u aula dT__.A:,_).: _',\" ,,"_.‘_’:l\.;'-f.z

-~

. N = -1 = " | - N o~ . s ) .
(_,{ <, ‘S:)‘L_ﬂ LJ’ZU!J'R a8 e Jila e el anl g Lk 8 A Al ":J:‘S,T"’ e U ) T S TR



-
L = < v
RN Ly S\t Bl ‘.5)5 aNize yau

(L) (510 )00 (slon (S Sruzme 35 Kualiy 3 DY dlao o>
B o G jlo s g

= 1« & & [ . o & & .
gl LB e 0,0 | ast bagams o S S e IRl b st sl ai et L s

-

: S A A A Y : ;
ey ;,,‘—ll ..35...1_1 ‘_;:’)—e’ x..-s..L: y \.J"I‘-“"' JrevL 3 2 ._":’J._]g:.'_A.E‘..e.:' !.-Qaw-a il o, Ot .5: Ltu..h J'.{ _'LL_‘,‘ ool

- - o L - - oS-
P . 2, ’[ ] S “ oA . &= i o - -
\5'[[-3"? A L_’&J_La/\._w -._f\..\.k L8 el 31_...4‘..‘4 u'_.'\...n...g \._7“ A o 'Lﬂ n._S..J&I ),Si a0 ;‘-J t.-."L‘:’" -1_._:..1
Ny 3

' T 1w : R O B &4
e ealas LU LSJL:;_‘:' oI I S L A P dnils

] l \

Y U R T N :
.‘JL?' I_) QJLM (_,;L'l-'?‘ ud;q) Aoy Cad l__\t’:";-? —s 3 J),_‘?' !_,)bu‘ u.r [J L 1\__,'|_T1.J J‘.L‘.. 1..:5" (.)'» Pr

5.5

~
et T 0

SN -~ { .—\ - .'.f.-._ L . el = 3 e . s
g e S aalllas Flo bayome sl v b EYRPL IR . S g 55TVAYY oia L, 2

“ L a il "
\ﬁquL.J ).2 '-J-""L_x,‘,""’_},"’_”".'.ﬁ"\“‘)fa"‘f' -L-.‘ .) r-d«‘).u.i_ L‘-—-JLAAJJL‘;LQJ\J&,_A.? Jf:—"_‘. VR4 o
ey oben b e (IRl padee o SR 08 8l s L Jefise sla 50 egnan i,

4 -....‘.‘L} J-l:‘.‘r t‘\.:.ju_‘..o J‘;;.; L_’-'”'“"].’fLJm";"':‘\’f L').JBJ‘ L:d.ld .,,"”‘J'? l.t3 L:'L-:;
d.55 ‘i"'s__n x L ’ﬁ-_,.a L .;‘J‘\_:‘\:“ 3 \__:!_s.é _'..2 ‘:if o_'z,l-" H 3 ._..._.'..‘ )L..i.::) v:-‘;.é L \:‘-."\a‘ _'.r._.q.___:

& So 5l Be s . . .
c).:)... j £ “..:‘.:.m ){ .Q—i—n—oo W k5 2 J.:‘r ...:» J.J- C._,ul. A 1) ez u"""‘l - I._JK‘J:.‘._Y_.;

i H . . T - . 1 N ¢ & 0
':*SL_/:""—."J"\ I_; alolas A - s St L ‘,-lej umuu..a‘_: Woles VRAY St e g ..:_:‘,‘.',,»

ns o W e L GBSl g 0o 5 e il ade ap el gL LG 2



- . [ 4 e . . ;

Lﬂ:;:_j_a...a ,._.',‘)Lh f\.l._:?- M3 Jl C-—"wﬁ-.,,,rj l_ ““\"![T"" L,:TS:"'UCL;“: s:.-\.:’.l}'i_'_,z [ I e ierN:,’: o] 2 ks
" ot - L-Hr -

L{ 3 u_f:_f_,,,_‘g' )}ja{ LJ[}".“’” I) 4t s ,:_LJ- Y CJ“{“:" LS'-‘.:““LL,‘_-'-' Nars O &k

ol el

r . < _ [ -
d.fc)_fd_mg_ﬁ- ‘-iq_a lR\).‘f.r-n_c |_§;L.-.<JL\_“_-’-‘ u:'.:r 5 (_)"i 3 ;:I)f‘ “
el slag i

g [ Lo “ (=
v g ‘J.....u!/.., _)}“"‘:':" 3 3 _}L‘,,-, J'! c...L‘._;\;‘_; ,_‘3}1‘}:, el |

1-Meerson . B . 1989 APT, 347 1912

. - ¥ gl
W dnlas 050 Las el

e S B PR PO SR VEYY o8 g gesinny
3. Ferrara . A , Shehekinogy | vy, 1993, Apj , 417 y 397

4- Field .G.B.1965 .APJ, 142. 53,

L Parker, EN 1966 .AP) 45811



The Role of R-modes in Post-glitch Relaxation
of Radio Pulsars

V. Rezania and M, Jahan Miri
Institute for Advanced Studies in Basic Sciences, Zanjan, 45195, IRAN

January 28, 1999

The total loss of angular momentum through gravitational radiation,
driven by the excitation of r-modes, is considered in neutron stars having
rotation frequencies smaller than the associated critical frequency. We find
that for reasonable values of the initial amplitudes of such pulsation modes
of the star, being excited at the event of a glitch in a pulsar, the loss cor-
responds to a negligible fraction of the initial rise in the spin frequency in
the case of Vela pulsar. However, for the Crab pulsar the same effect would
result, within a few months, in a decrease in its spin frequency by an amount
larger than its glitch-induced frequency increase. This could provide an ex-
planation for the peculiar behavior observed in the post-glitch relaxation of
the Crab. Turther generalization of the effect of the r-modes to the post-
glitch relaxation of all pulsars might as well account for the observationally
inferred correlation between the age and the decay factor of the glitches in
various radio pulsars.

The excitation of r-modes at a glitch, and the resulting emission of grav-
itational waves could, however, account for the required “sink” of angular
momentum in order to explain the above post-glitch relaxation behavior of
the Crab pulsar. As is shown in Figs. 1, for values of o ~ 1072, the r-mode
amplitude, the predicted time evolution of %Q, the fractional change in the

spin frequency, and %9, the fractional change in the spin-down rate, during
the 3-5 years of the inter-glitch intervals in Crab, might explain the obser-
vations. That is, the predicted change in the rotation frequency of the star,
|%2], is much larger than the corresponding jump 42 ~ 108 at the glitch,



which explains why the post-glitch values of ) should fall below that ex-
pected from an eXtrapolation of its pre-glitch behavior. Also, the Predicted
values of %9- ~ 107, after a Year or so, (Fig. 1b) are in good agreement wit},
the observed persistent shift i the spin-down rate of the Crab. The same
mechanism would be indeed operative during the post-glitch relaxation of the
other eolder and slower pulsars, as well. However, for the similar values of a,
le. the same injtial amplitude of the excited modes, the effect is not expected
to become “visible” ip the Vela bulsar, because jts initial jump in frequency
at a glitch, %Q ~ 107%, is much larger than that the above effect dye to the
r-modes. In other words, while the predicted stellar angular momentym loss
due to the excitation of r-modes result in 3 negative a0 which, in the cage of
Crab, overshoots the initial positive jump at a glitch however for the Vela
it comprises only a negligible fraction of the positive glitch-indeceq jump.
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Fig. 1a- Time evolution of the absolute value of the fractional change in
the spin frequency of a pulsar, caused by its loss of angular momentum due
to the excitation of r-modes at t = 0. Values of T' = 3 x 108K, 2 = 190 rad
571, o = 1073, and @ = 9.4 x 107? have been assumed.
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Fig. 1b- Time evolution of the fractional change in the spin-down rate of
a pulsar, caused by its loss of angular momentum due to the excitation of
r-modes at ¢ = 0. Parameter values same as in Fig. la, and § = 2.4 x107%rad
572, have been assumed.
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Spheroidal Galaxies with Massive Nuclear Black
Holes

M. A. JALALI
Institute for Advanced Studies in Basic Sciences

P.0. Boz 45195-159, Gava Zang, Zanjan, IRAN

SUMMARY

We study the bifurcations of meridional motions in a class of spheroidal galaxies with nuclear
black holes. The model used here consists of a perturbed harmonic oscillator Hamiltonian
augmented with a —~GM/R potential. Through a sequence of conformal and canonical transfor-
mations we reduce the phase space flows of the system to a set of nonlinear differential equations
on a sphere. Based on the critical points of the normalized system, we classify orbit families
and reveal the existence of five types of periodic motions: circular, long and short axis elliptical,
long and short axis radial and inclined radial orbits.

It is widely believed that most of galactic nuclei might be powered by massive objects. Central
black holes (BH) are the best candidates for supporting this hypothesis. Nuclear BHs may con-
tain 2% of the mass of their host galaxies (Merritt and Quinlan 1998, hereafter MQ). Although a
BH creates relativistic effects, it can be modeled as a Newtonian point mass at distances greater
than Schwarzschild’s radius. This simplifies the theoretical framework of dynamical studies. In
a pioneer work, Goodman and Binney (1984) showed that a gradual accumulation of mass at
the central regions of stellar systems transfers the momentum from the radial direction to the
tangential one. This is an evidence of evolving toward a steady symmetric state which has been
confirmed by the N-body simulations of MQ. In this way Merritt and Valluri (1996) revealed
the importance of chaotic mixing. The approach from triaxiality to axisymmetry is through the

destruction of the box orbits which are needed to maintain non-axisymmetric shapes. In the

7



presence of central BHs, Sridhar and Touma (1998; hereafter ST) reported that the box orbits of
non-axisymmetric stellar disks are replaced by a new family of orbits, the lenses. The geometry
of the lens orbits can explain the stability of the flattened axisymmetric states of MQ.

In this paper we show that the combined gravitational fields of the nuclear BH and the host
galaxy stabilize the other families of regular orbits, long and short axis elliptical tubes, which
coexist with the lens orbits and support the non-axisymmetric shapes of highly oblate (prolate)
galaxies. At first we introduce a class of spheroidal galaxies with quadratic density distribu-
tions and locate a point mass at the center. By restricting our study to meridional motions we
obtain a planar system that provides the required degree of non-axisymmetry. The nuclear BH
contributes a singularity to the Hamiltonian function. We remove the singularity by utilizing
the Levi-Civita transformation and then express the Hamiltonian in the Lissajous variables. By
performing a second order Lie transformation and going to Hopf’s coordinates we end up with a
normalized Hamiltonian system on a two dimensional sphere. We classify the possible families
of orbits using the equilibrium points of the reduced system. Finally, we discuss two examples
of oblate galaxies and investigate the bifurcations of orbits when the ratio M;/M, (BH mass to

galaxy mass) takes various values,
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An Observational Study of Star Formation,
in Interacting Galaxies

M. JAHAN MIRI,
TASBS, Zanjan, IRAN; johan@sultan.iasbs.ac.ir

The work reported here concerns the question of triggering of the star formation
within interacting galaxy pairs. Our objectiveis to test, observationally, the possible
role of the gravitaional interaction in inducing a systematic pattern of star formation
within the victim galaxaies.

Evidence has accumulated which indicates that galactic disks and nuclei can be
substantially affected by interaction between the galaxies, see, eg., [1, 2]. Theoret-
ical simulation of interacting galaxies has shown that interaction does result in a
redistribution of substantial quantities of matter into the central regions of the pair
galaxies [3]. This injection of fresh material (ie. neutral hydrogen) into the deep
potential well of a galaxy is believed to be followed by its compression, resulting in a
rapid and efficient formation of molecular H, clouds that will collapse into new stars
(1]. Tidal disturbances drive density waves in the injected gas and would lead, as it
does in the case of galactic spiral arms, to formation of shocks and/or an increase
in the cloud-cloud collision rates, hence increasing the star formation rate. Thus,
it might be expected that the spatial distribution of star forming regions should
be correlated with their lifetimes, and that a systematic change of the age must
be observable among them with increasing distances from the current locus of star
formation (3, 6].

Among different observational indicators of star formation activity in galaxies, a
standard and reliable method is based on their broad-band optical photometry (ie.
their UBV colors). Normal (Hubble) galaxies have a well defined narrow distribu-
tion on the 2-color UBV-diagram [ie. the (U-B) versus (B-V) diagram], which is
interpreted in terms of their monotonically varying rates of star formation. That is,
Irregular-type galaxies, having the largest rates, are located at the blue end of the
diagram, while Ellipticals, with only an intial activity in their past, lie at the other
red extreme of the distribution. However, the peculiar, and in particular interacting,
galaxies show a great scatter on that diagram and have extraordinary blue colors
which is believed to be a result of their enhanced star formation acitivity (star-
burst) {7]. Similarly, for individual stellar clusters, as well as the starburst regions,
their distribution on the 2-color diagram has been used as an indicator of their ages
{8]. This understanding which has been also supported by theoretical computations,
forms the basis of our present analysis.



We have used CCD images, in UBVRI filters, of the galaxy pair NGC 7733/34
in the southern sky, obtained with the Anglo-Australian Telescope (AAT). Suspect
knots of starburst activity in the ertra-nuclear regions of each galaxy were selected,
based on their anomalously high B-brightnesses on the properly reduced images.
The expected lifetimes of these knots were determined, using their corresponding
distribution on the 2-color diagrams, after correcting for the background light in
the host galaxy. The results seem to indjcate the presence of numerous young star-
forming regions in the disk of one of the two galaxies, NGC 7733. The derived
lifetimes, being of the order of 108 yr, support the view that the activity have been
indeed triggered by the gravitational interaction of the pair. In contrast, star forma-
tion in the outer parts of the other companion galaxy does not seem to have gone
through a similar violent history. Such a distinction between the response behaviour
of two interacting galxies is, in general, in accord with the results of numerical sim-
ulations. However, no systematic spatial pattern associated with the aging of the
selected starburst knots was distinguished by our analysis. This unpleasant finding,
so to speak, is nevertheless consistent with the earlier theoretical results which were

primarily concerned with star-formation mechanisms, driven by density waves, in
the spiral arms of normal galaxies.
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i(degrees)
q= Mo/M,
Q=

T2 (K)
Ly/(L4+Ly)
Lof(Ly+lyp)
ry(pole)
ry(side)
r1(back)
To(pole)
ro(side)
ro(back)
Qinn

Qout

70.001 +0.593
0.649 +0.017
3.148 + 0.024
6626 +0.006

0.832

0.368
0.386 £ 0.015
0.423 £0.019

0.451 £ 0.025-

0.315 £ 0.015

0.328 + 0.018

0.361+ 0.028
3.153
©2.776

70.004 + 0.547
0.634+ 0.016
3.121 + 0.022
6614+ 0.004-

0.639
0.360
0.395 +0.015
0.417 £ 0.018
0.446 + 0.026
0.319 + 0.014
0.333 + 0.017
0.365+ 0.027
3.125
2.757

"All errors cited are probable errors.
Adopled values:

T,=6800K for B and V
01=g,=0.6 forBand V

A=A,=0.8 forBand V
X1=%,=0.5 forB and V

1,=0.0
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Ti0-Band And Near-IR Photometry of
Spotted RS-CVn Stars and Pulsating Red
Giants and Super giants

M.T. Mirtorabi', Edward F. Guinan?, Richard P. Wasatonic?

*Institute for Advance Studies in Basic Sciences, Zanjan, Iran
2 Astronomy And Astrophysics Dept. Villanova University, Villanova, PA

Prior long term studies of pulsating M type Giants and super giants have
been primarily done visually or with UBVRI filters. Since these stars radiate
mostly in near to intermediate IR (1000-2000 nm), an on-going program to
monitor stars is being conducted using both visual (550nm) and Wing(1992),
712nm, 754nm and 1040 nm, Intermediate-band filters. The 712 nm filter
is strongly aflected by TiO gammas(0,0) feature while the other Wing fil-
ters measure chiefly continua of K-M6 stars. TiO absorption indices are
calculated and compared against visual and near-IR continuum light curves
to study correlation of stellar population with molecular formation in their
atmospheres. Computed IR color temperatures can be used in conjunction
with measured bolometric magnitudes to estimate radii changes throughout
pulsation cycles.These results should provide information important for in-
ternal structures, atmospheres , and evolution of evolved red giant and super
giant stars

Reference:
Wing, J., 1992, AAVSO, 21, 42.

V5



|V CVn 1996-98 Visual Light Curve |

65 E
O Y.
2 7k ¥ 3 ¢
= X e @
> ) X
g s b ;33 ' °
— . X J L
% 8 ~ QM" @X
2
400 450 500 550 00 BS0 700 750 800 |85 500
. JD 2450+ |
_V CVn|1996.98 TiO Index
19 -
18 - A/"/ . <
* L 0 ¥ @ X U4 G Ke ,
M :
el X %\9 ° _\¢
i= 15 . ) =
14 -
13 - _ %] . |
a0 450 500 550 400 §50 700 750 800 |85 800
, L . JD 2450+
'V CVn 1996-98 IR Magnitude
25 '
B 26 L
2 o . é@?&w 0
& 27 - X e g &
= 28 X X
< : : A& . : %
o 29 @ . B
x- ; y‘%’éx% % X -
Y= Bt RSP R | T . dee
400  450- 500 550 600 550 - 700 750 800 {850 900 |
T JD 450+
"~ | V.CVn|1996.98 B-C Index | .
0 : _ _ - : : : - —
§ -02 - é@XQW . ke
S 04
Q : %x@ S - ' 0
o
06 |- o | @Mf’ X 5 3&‘*
B8 A — "
400 450 500 550 600 650 700 750 800 850 900
JD 2450+
i Ty




‘ .
[ i
p
. vl
v :
. A
A A
¥ i ;
B .
: e ¥ 4
¥
K3
1
’

2]
@
(<]
: S
- o ,@

LN EW . SW

1 I )

[Nowwsanvo o] .

d

X3aNI oL

se "

[}

1

TA



U Peg. b5 oyew oy g Jo g outaline
W-D U’JJJle QJLI;:.A'EQ
“Lﬁ‘;“ﬁd'"_}':)’“i;“b“ii;:’ujludujgéwb: (’-\..EALQJALlaJW

L;M—wuj.?,{:: Lzl s tanl

o3z lbU Peg. (5.8 plins ot i) 5 by o g adlin ol
o215 g Ol ml 45U sy )5 () Lgom o s VEYY Oligliys o8 slaabia;)
iS55 G ol 4 ) 5 s 0 B 0 oSl 0 Sl e Lzl 1
et e x VBl AdL RCA4B09 ¢ oilogg

leto leUPeg. 25 oUss o) lw oolascia

UPeg.(BD +154915, =25 53 53, §=1523.8)

4« BD +14 50 80 o li s 4euslir ol Ol i 4, BD +14 5078 o)l sl tatin J b 5
RUCRTES SN P IE AP OIS

REDWIP (65 sualS &l s 5henliz wll s aw, (sla a1y Jraniy ot 65l e
i) S5 o e T s 4 Vald o 6315 VYo s B il s esls Y FAS AL
=307 Ok g papSl e liatl o g5 0s S ) et 1 0L e
T 12 g e LTV AYY)

3!~ Ly DC(Differential Correction) s LC(Light Curve),\;5!s 53165 lizall,

(u:d,,‘..,m,_j;i) .r..p_;ﬁs.:..aa 4l iy L5<£J-.,5Lgu,—,.1jti ¢ Lg_,l_‘—,_;}{_gio.\_at_:,.w_jb Al

T4



s , AT e
L ;v v‘\ g -
5 1 - i )
% roag K g
o~ | « n ~ oo
} fh [

~ A ¥ "
- £ '.\ :

ST
o
%)

[
o

1
\\

o .
‘7 i .' L
o i 4

; kY !

Inten

0.4

0.0 0.5

Phase

=

oy

[w]
1

nlensity(v)

= ‘. N

0.60 |.¢ R

i

0./0 - Sl = T o )
0.0 (0.5

Pl se

VB 53 R 5 clialts ¢y Sl e (V) 1€
Y




W’VAdldJ.aY* @J\g_&&éﬁjiua.k‘gujﬁfisj%d

Sl y s b Kl 'J;L‘-ii}:; lig_f..ii)_}ile&iih-lﬂjdﬂ; e e 26

_L:._,,la,Liaij_..?_,sgl:J:Jaan;.-fo_}_}.@qdl}qt(M VIVA slodbs u Yo ) asy ot JScs 8
g% eden g d@@i;u}!jstoub b e e Lt gLl as 8 et Ll
o o dalyet s epiionn b i o 5 0l oS e 131y S Slys Sl
sl bl 5l e, e TSRS JUBSL TP K I FECHIRUR YU
Sy il Ol by by s, gjjfcf‘st Sol dlazl by o glad - Ololis o s,
ol gl Cglan 5o 5 Ol s s a Glibons 51 234 13 S 5,50 55 ol B0 LT oo
s V4 Syl
pa3 8 Oy i slls el ale Sleys Jel
LSS el o gl OW) sty 2 2l LS Ll
bl oo i el sty 5 ol o ol L (o, zb e oot gl o
L5 Ly dyb\..i:.ll Glhas caoess 5 ol B b, ol esy aio J5d 4 48 g0 by
3t 023,85 dallan Dltin 05586 65 Ly Ol il Ky el Olymy O 55 tleudy
Lo go pcbie a3 oty

Ll K4S b sty s (sl G SSB L 1o e iy o
Sl yn 457 A0 b ETTR s (2 Sl g 55 S 0 308 Gae 3 6,80 st
eyt LU 68 LSy 2

oLl gad el sl ity ol sl ety S b gl e i
PERCA ST PICI SR MW L I TR Slaty Conal Jidas s
Sadia plings aalb s by et s losbms prm sl 5, Sy O3 Sl 2y 5
el el bl 4y Bl sk eyl al o D31 (gl y 0 0l (g 3 F il el
sl Tl oy oF i losronii gﬁbobj%_,xoumuaﬁmul;_,J;QU,JQJ,KJJJ@
ol adie b aSul a4 e 0L Sdeddy 5 E—}:); ly S LB 8l b (V) J5s s
I SYCIW PO Y W BSPURE AR FRN RE i holed Gad e g s, Ot gy )

:_,p_-ﬁu..\j)bﬁbti,ahu6&&;):3)5141:_,,_,{«50:,\“1__313LSLUL;;‘.L,,L_Dleuthﬁ_‘”J{

™



