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SUMMARY: The small circles of the well known major Radio Loops I, II, III and

IV (Berkhuijsen, 1971; Salter, 1970, 1983 and references therein), and the tentative
loops V, VI and their combination V4+VI (Milogradov-Turin, 1970, 1972, 1982) were
computed using the high resolution 1420 MHz survey (Reich and Reich, 1986). The
results agree well with the parameters computed at other frequencies confirming
independence of the position of loops of frequency. Rather good fit of circles to the
~ loops in Leo, Cancer, Taurus, Pisces and Pegasus on 1420 MHz supports possibility
- of existence of another major loop — Loop V or its variety V4+VI. The tentative
Loop VI fits less. Comparison of the position of small circles with neutral hydrogen
- and polarisation data does not provide a crucial confirmation for the reality of the

- 'Lcmp V and V+VI
1. INTRODUCTION

, It is known already for more tha.n three de-
cades that some radio spurs can be joint into small
circles. The set of spurs belonging to the same small

- circle i1s named a loop. Four major loops were recog-

nized by early seventies. They were discovered and
studied in this order: Loop I (Large et al.,
~ Haslam et al., 1964; Large et al., 1966; Salter, 1970),
Loop II ( Large et al., 1962; Quigley and Haslam,
1965; Salter, 1970), Loop III (Quigley and Haslam,
1965; Salter, 1970) and Loop IV (Large et al., 1966;

- Salter, 1970). The most precise determination of pa-

rameters of these circles was performed by Salter
(1970) and published in Berkhuijsen et al. (1971).

Salter used the best data available then, at 408 MHz,
- 404 MHz, 240 MHz and 178 MHz. A detailed review
- of the subject was published by Salter (1983).

It was noticed by Milogra,dov-'[‘urin (1970,

1962;

1972, 1982) that some other spurs could be connected

into loops. She proposed the Loop V to be formed by
negative latitudes spurs in Taurus, Pisces and Pega-

~sus and the Loop VI to correspond to the weak posi-

tive latitudes spurs in Leo and Cancer. The Loop V
has well defined "end” spurs and weak "bridge” be-

- tween them, while the Loop VI is practically equiv-
“alent to the higher antenna temperature region be-

tween cold holes near the North Galactic Pole. She
computed parameters of the proposed loops using the

survey at 38 MHz by Milogradov-Turin and Smith
(1973). It turned out that small circle of the Loop V-
was passing close to the spurs defining the Loop VI,
indicating that all the quoted spurs could correspond
to a single feature — the Loop V4 VI. A variety of this
small circle without the ridge in Pisces was tested (la-

beled V' etc.) also. It is interesting to point out that

these new circles from V to V4 VI hLe rather close
to the small circle of the Loop Ill. Basically it did

not differ much from the circle derived including the
Pisces ridge. No furt,lwr development of these I(I("'l
has been made. '
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‘The survey at 1420 MHz (Reich and Rexch,
1986) provided a new base for recomputation of small
circles for major loops and investigation of the pro-
posed Loop V, VI and V4+VI. Although non thermal
~ sources, such as spurs, are weaker at higher frequen-
cies. the novelty of data was a sufficient stimulus to
investigate the geometry of loops at 1420 MHz.

2. ANALYSIS

Since the 1420 MHz survey has a resolution of
35’ brightness temperatures along the main ridges

were read at every 18775 1n equatorial regions and
18’ within the polar cap. '

The coordinates and the radius of the best fit
circle were computed by searching coordinates- for
which the sum of the squares of differences between
the radius and the distances of spur points from the

estimated center 1s the least. 'The radius was ob-
tained as a mean value of distances of spur points
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from the estimated center. The original programine
was written by C. J. Salter and adapted to PC by one

of the authors (Urosevi¢, 1996) who introduced some
changes: asubprogramme for calculation of standard
deviations and errors by the x? method and reorga-

nized it so that it could be used for small size circles.
The criterium applied for the computation of errors

was 20 for the North Polar Spur, 1.50 for the Loop
[1. 111 and IV and 3o for the Loops V and V1. The
criteria applied for filtration of sampled points were
the same as the criteria applied {or computation ol
errors. -

3. RESULTS

_ The results are presented on Figures | and 2
and in the Tables 1 and 2, as computed by Urodevi¢
(1996). The parameters in the Table 2 were got by
fltration of the sampled points, while for the other
loops filtration was not needed.
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1. The small circles of the major radio loops at 1420 MHz. The sampled points are indicated by
asterisks, while the centers are dots. Every tenth sampled point is indicated. |
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Fig. 2. The small circles of the radio loops defined by spurs in Leo, Cancer, Taurus, Pisces and Pegasus at
1420 MHz. The sampled points are indicated by asterisks, while the centers are dots. Every tenth sampled

pont is indicated.

Table 1. The pardmeteré of the small circles of large radio loops.

T I O N B P O I I Y T @ |
‘ -
[Lopln | B TIRMMN L
[TooplV [ 3120203 | +443400 | 196Z L1
'
‘
[T Loop V4V | 1264219 | 1222418 | 701432

Table 2. The parameters of the small circles V and V4VI (after ﬁl'tr,a*ti_on of points).

‘

712438

715236
Loop V+VT
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4. DISCUSSION

, Agreement with the best previously calculated
“parameters for the major loops (Salter, 1970; Ber-
khuijsen et al., 1971) is very good. This is an extra
argument for the statement that the position of loops
does not depend on frequency. Some cases when
ridges were found to be placed differently at differ-
ent frequencies must be explained otherwise; in the
case of the North Polar Spur on the low resolution 38
MHz survey (Milogradov-Turin and Smith, 1973) 1t
could be perhaps explained by ionospheric refraction
(Milogradov-Turin, 1986). . _
- A good fit of spurs to small circles 1s an argu-
ent in favour of their origin as SNR. .
- Agreement with previously found small circles

for the Loop V and the Loop V4+VI (Milogradov-

Turin, 1982) is good. These loops are less reliable
because the spurs which define them do not he so
well on the circle. Nevertheless, it 1s very interesting

to see that the calculated circles lie so close to each
other that one could conclude that all the quoted

spurs define a unique circle. 1Its size suggests that
t could be a rather nearby feature. A though, 1t
must be stressed that a pure geometrical fit does not
necessarily mean that the shell corresponding to such

a best fit circle is real. |
The major spurs observations were already di-

scussed elsewhere (e.g. Salter 1970, 1983). In this

paper we have to discuss the tentative Loop V, VI

-nd V4+VI. The comparison of such large features
must be performed mostly with rather old data be-
cause large scale teatures were rarely investigated
by modern techniques. Comparison with HI sur-
‘veys (Fejes and Wesselius, 1973; Heiles, 1975) shows
that there is an increased amount of neutral hydro-
gen along the " Pisces ridge”, " Pegasus ridge” and

ﬁ )

"Taurus ridge”. Nevertheless, considerable offset 1n

positions of the continuum and hydrogen ridges ex-

ists. It should be not surprising since an offset was
" noticed already in the case of the North Polar Spur

(Berkhuijsen et al., 1970, 1971). The connection be-
tween the neutral hydrogen and the continuum ridge
in Taurus was noticed already by Berkhuijsen et al.
(1971). Heiles and Jenkins (1976) found kinematic
‘arguments against the connection of the Taurus and

Pisces HI complex. Similar situation is with the Pe-

gasus complex. Nevertheless, it should not be neces-

sarily crucial for continuum ridges connection. There
is such a quantity of hydrogen in Pegasus and partic-

ularly in Taurus, that 1t could happen that the com-
ponent connected with continuum spurs is masked.
An optimist could claim correlation of HI and spurs

in Leo and Cancer but the features are too weak to be
«ure. There are some infrared cirus clouds (Gautier,

- 1986), which corresponds to HI discussed by Heiles
~ and Jankins (1976). (‘omparison with the radio and
optical polarisation maps does not provide a crucial
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argument. Some alignement between the Iv vectors
of starlight polarization (Mathewson and Ford, 1970;
Axon and Ellis, 1976) and the radio spurs could be
claimed. Nevertheless, the reality of the Loop V,1.e.
Loop V4 VI and i1ts connection with the Loop I 1s

still under question. -
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EOMETPUJA BEJIIMKUX PAIUO NMETJbU HA 1420 MHz

J. Munorpanos-Typun u Il. Ypowmesuh

- Kameopa 30 acmpono.ﬁ uyy, Mamemamuuxu gaxkyamem, Cmyoenmcku mpe 16, n.n. 550, 11 000 Beozpad

YIOK 524.5-332-77+1420 MHz
OpuzuHaaHu HayuHu pao

- Manu xkpyrosn 1o0po rnozHatux Pagvo nerssu
I, II, Il u IV (Berkhuijsen 1971, Salter 1970, 1983
U pefepere y wuma) U Moryhux et V, VI n
mHXxoBe KoMOHHanMje V+4VI (Munorpanos-Typun,
1970, 1972, 1982) cy wspaiyHate Kopuctehu mperien
panuo HeGa Bucoke pasnsojHe Mohu Ha 1420 MHz (Re-
ich and Reich 1986). Hobujenn pesynratu ce m1obpo
c/laxy ca MapaMeTpuMa U3padyHaTHUM ca rojaTaka Ha

ApYI'MM y'lecTaHOCTUMA TTOTBphyjyhu na cy nonoxaju

- paavo JykoBa He3aBHCHH ol YyqectaHocTil. IloOpa

rodeweHoCT Kpyra V OOHOCHO HCI'OBC BapiijarirTe
V+VI Ha nykose y JlaBy, Paky, buky, Pibana n
[Terasy na 1420 MHz norkperussyje npeTrnocTaBky o
Heropoj peannHoctu. Jlykosm niersse VI nouje nexe
Ha oarosapajyheMm masiom kpyry. Ilopeheme ca pac-
[TOOEJIOM HEYTpaJIHOI' BODOHHKA M IojlapHu3allije Hifje
HaJIo rnpecynaH apryMeHT y KOpucT peainHoct Ilerrne
V ogHocHO V4 VI.
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