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1. Introduction

The suреrпоча rеmпапt Cygnus Loop (G74,0- 8,5)

is а typical middle-aged (10 - 15 thousarid уеаrs)
she}l rеmпапt. The comparative proximity to the sun
(750рс) and the large angrrlar size (- 3О) allorv effec-

tive strrdies of its struc:ture iп ali accessible rarrges of

ivavelengths: irr rасiiо (corrtinuum and роlаrizаtiоп)
Leahy et а1. (1997), in IR, Arerrdt et al, (1992),

in r-агiоus 1ines of t}re optical rапgе - Levenson et а},

( 199Sr апс1 in the Х-гау rапgе - Levenson et al, (1997)

to Ье сагriеd out. Тhеrе аrе tens of other rеfеrепсеs

ц,}riсh rгere mentioned in the papers cited hеrеiп Ье-

cause tlris object lras gained extraordinary popuiarit1,

since tlre time of its first геsеаrсhеs, НuЬЬlе (1937),

Oort (1946) an<l N,Iinkovski (1958). It is сопsidеrеd,

according to the generally accepted idea of N4сСгау

and Snow (1979), tlrat this Suреrпоча has exploded
inside а practically empty cavity of interstellar gas

ancl опlу about 1000 уеагS ago its blast wave hit
denser "walls" of this cavity and а process of enrission

in optical wave rапgе began. within the frаmеwогk
of this model it is possible to explain coexistence in

the sапrе епчirопmепt of rеgiопs of Х-rау radiatiorr
with а tеmреrаturе of - 106 К (i.e. the рrеsепсе of

а fast nonradiative shock wave) and аrеаs of bright

гadiatiorr of optical lines requiring а strопg decelera-

tion of the s}rock wave and beginning of radiation of

its епеrgу.

тhе origin of this cavity is поt quite сlеаr, Тhеrе

is а natrrral assumption that such а cavity mау Ье сrе-

ated ЬУ а stel}ar rvind. Certainly, апу star рrоgепitоr

of а supernova during its life on the main Sequence

s\veeps аwау the surrоuпdiпg gas Ьу the wind, such

cavities агоuпd some young suреrпоча remnants wеrе

founcl frorn t}re HI епчirопrпепts boTdering оп them,

and ttre kineпratics of these environments shows that,

firstl__v. they аrе rпuсh оldеr than the rеrппапts ос-

с:urгiпg inside thеm arrd, secondly, the wirrd роwеr
of а singie stаr suffices to fоrm the observed cavities
(Gosachinskij & Khersonskij, 1987а,ь, 1988), Тhеrе-

fоrе to solve tlris ргоЬlеm it is пеr:еssаrу to investigate

carefuliy the unciisturbed gas in the vicirrity of the

rеmпапt fоr the рurроsе of finding attributes of ttre

stгrrсtrrге. Best suitecl to tlris рurроsе is the line of

пеutrаI hуdrоgеп at 21 спr wavelength, t}re Tnolecule

iines, especially Со, alrd observatioris of dust in the

IIt. Unfortunate}y, the studies in these {ields аrе in-

suflicient.

]ýeutral hvdrogerr at 21 crn wavelength in the

vicinity of the Cygrlrrs Loop has been investigated

to the fullest extent in the work of DеNоуеr (1975),

she has shown that no expanding HI errvelope аrоuпd

tire Cygnus Loop is оЬsегчеd (which was паtuгаllу to

Ье expected at velocities of the shock wave, - 200

km/s), but some hint at the rеlаtiоп of HI filaments

at veloc:ities of -40 to -60 km/s ъ,ith the геmпапt

is present. It should Ье noted that in this wогk the

arrgular resolution was not too high, 0,16О, and Ье-

sicles, the autlror did not take the trouble at all to
Separate objects of small апgulаr size, which could

ье connected witlr the suреrпоча rешпапt, frоm the

galactic bati<grcluncl of the HI ernission iine, T}re аЬ-
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sence of }righ-velocity HI gas in the Cygrlus Lп,,1, ,ttlis

соtrfiглrеd with а higher angttlar resc;iirtiorr, З.3', iп
the рарlеr Ьу Giolanelli irnd Haynes (1979).

Pal,ne arid Bania (1979) hаT,е tгiеd with the hclp
эf the HI absorptiorl liпе to find corrnectiorr of thе
-,,агiаЬlе point sоurсе Ci,4 projected onto the disk оf
:]te геrппапt lvith tire rепiпаrtt itself. Hor,vel.er this
attempt should Ье recognizecl rrnsirci;tэssfiri, as irr this
l,egion the kinematic distatic:es ilге uselcss because of
:ile small value of tire derivative dv/dr. At ia.st, Кос;
lrrc,l Hoiles (1991) in а conrprehensive -cearcir fоr higir-
, ,,iocit;,, Hi details in ma,rry sllрегпоyа rentttatrts ttaTc:

.-ot foliltd anyt}ring iпtеrеstiпр5 irr the C5,grrus Lolrp.
Scoville et а1. (i977) hal,e f.эrrпd trTo clclr:cls of СО

:_ tlre iпrmediate proximitr, ,;f tile westerrr аrсh of opl-
-:, а1 emission of the reпrrratrt. These c:lcir_ids аrе well
lsiые aiso in tire revier.v of the Со litie c;f Dапiе et

... (1987), the results of whir:h аrе acc:essible in thе
:irtabase in StгаssЬurg, ADS. Orr tlre basis of these
.,,та Tenoric_l-Tagle et а1. (1985) trave calcu]ateri а

--.,,,tl-clirlrertsiorral model of collisicn of the s}ror:k rval,c
: lhе гс:mпаrrt witlr t}re nolectrl;rr c:]ottd -лhiсh r:х-

_:.itis, irl their tlpirtion, the iarge-scalq: stгilгt,urс: of
..,, Cygnus Loop.

Iti thе IR гатrgе) t-ло large p;i.i::ij]-,r :rеrс <lt,voteti to
- l .iies of the-, r.icirri"t1, of the C-],,,8.jil;:l !,оор с;п thc t;а,;ig

: IR,\S da,tur: Braurr arrC Sirопr i1986) alBd Аrелdt
:.l (i992). Alt}icltrgir ',liie truiilr;гs rvei,e ltiort iпtег-

, eci in Iгi cmissiori of t}rtэ retrl:tattt itself ihalr of
-- ,: eilTirclnrrtei-it,ai matoriai, nevei,t,heless. in birtlr pli-

-l. а ciourl of coid (urrdistrrrbcd) clirsi, io tltil tycsi с{

._-. геIппапi is rroted. i,;iril:il is; coliri",:ctcci а}li)агrпt jt,

_-:r tiie пrоIесulаr ciort,1 spok<l;r :;Llt_lтc:. Lеi it$ псltе,
- _:_: ]_ire аlltirогs of thtl latlei" рарег iliri.e ttl{:tiгatel-,,

:,-,-;i,ed tiie Ьасiigrоuпil IR rзпris-qiоп ihirt is; llt]i as-
, :.lt+r-l ъ-il,h the sul)til.t(-}yit rerlna?it.. sc i!ltiг ti.,t;:

_ ,1re r.iцst ýirц(:l1!rс iri t,]re v:i:irritv li ,"irt, гeitltiattt.
. l-eliir}lle en+iigi,.

Tire hig}i ааgu1;+r rosoltlt,!оll llf the r.itiio 1g!х-чi;--1-1е_l

- -,T_\N 60tl alrC its gt;or1 seri-.itivii-1. tl; lort,-tuiiil;rsl
. llii:; of thе tiistrit-iution rэf Llrighttiess i;a,;e aiioпt:cl
-t -1] i)l)tail а cotцplete eilcugh pic:tl;lc t;f t}it: strric-

- _:,,, о{ undisttlrb<lj irlleгstaiiar rirttiirriit fri-rrii radi;i-
- :_ lli thе i{l liпе at 21 спr l,;ar,i:irirgtil il: tht.ъ,iciirirl,
: ,Le Cygrius Loop. i'he rеsuits аг0 pr.]senl.ijri hегеili,

], Equiprrrent апсj reduction

_ : illl,estigatian of the distribut_iclri of ircltir:,l,:ri, ir.y,
.,_,1ell in tl:e field of t,he supeliti],},a l,elnna,tll i-;;gl;ilз

- _,р 20 cross-seciiori-q in light. itscensiоi] ц,еrе tlb-
,_:.ecl rr,itlr the radio teiescope Fl.АТдi\j бt}0 tlrlough
.,' iri cicciirratiori in the rarr5e +25.0'< d < 36.9О,

.- llL ir-hlch а rеgiоп of гight, ascensions 20n10'" {_ cl, <1

-- 15"' v,,as chosen. T}re cietailed descrilltiori of tlrc
::_lipntent, techniqrre of оЬsеrчаtiопs апс1 !]l,t)(,(,ssiI).d

is available in the paper 'оу Gosachirlskij and Lozin-
skaya (1997).

Iп tiris rапgе of elevation t}re Ьеаrп of the raciio
teiescope RATAN 600 at the 2i cцr wavelength has
an апgulаr эizе of.2' х 12l, effer:tive аrеа cf 875 rп2 , and
rather significant losses in brightness tеiпреrаturе -
up to 30 %. Тhе latter аrе due to the рrореrtiеs of the
clesign of the antenna and to the fact that the о-Ьsеrча-
tions rvere carried out at rаthеr 1аrgе eievations" Тhе
system noise temperature was ru 60 К, the 39-сhаппеI
fiitеr bank spectrum analyzer has а сhаппеl width of
30 kHz (6.3 km/s). The cross-section in each cieclina-
tion corrsists of two series with three irift curves each,
obtained so that the adjustrnent of the rесеiчеr rvas
slrifted Ьу half of the сhаппеl widtlr, so, as а rеsult,
each cross-section has 78 channeis fcllovring thrоugh
3.15 km/s. Suctr а procedure af оlэsеr.lаtioпs allowý
also effective cleaning of interferences to Ье carried
out. The ачеrа8е rms noise fluctuations in sресtrаi
channeis in the final records was 0.2 К. Раrаmеtеrs
of ihe апtеппа and equiprnent ,ffеrе checked in each
cycle of observations with the help of rneasurements 0f
а series of теfеrепсе sоurсеs (see Vепgеr et al., J,979).
An ехаmрlе of compieie cross-section in declination
*35' is presented in Fig. 1. The ieft пuпrЬеrs оп the
curves are the spectral channei пumiэеrs, оп the right
is the radial veiocities relative to the Local standard
of rest. In the left lоwеr соrпеr ihe scaie of antenna
tеmрегаturеs is given.

Iп the further processing the extended background
оЁ HI emission was su]эtrасtеd frоrп the drif'r, сurчеs
in each spectral channei with tlre help of spiine-
interpoiation to the bottom levei оi distribution of
Ьгightпеss of HI; then the сurчеs containing only de-
tails of rаthеr smаli апgulаг size $/еrе рrос€ssеd, Ап
exarnple is rерrеsепtеd in Fig. 2"

The е"чсludеd lэасkgrоuпii part of thе dTift сuryеs
contain: а) large-scale detaiis ofthe {iistгibution оfrа-
diation of interstellar gaý, suсh as sрirаl аrms оr hugе
conrplexes; tl) the radiation of s,truсturеIеss intercioud
:nediuri, if it exists; с) details oi srnail апgulаr size
unresolved Ьу i;he Ьеаm ofthe radio telescope; d) spu-
rious large-scale backgrounC signal аrisiпg iэесаusе of
the рrеsепсе of far side iobes аrrd field of scati,ering
of the апtеппа Ьеаm. Опе shou],i note, that the ех-
traction of the i:lackground соtпд;опепts in the fashion
mentioneC above mау result in sоrrrе uпdеrеstirпаtiоп
of Ьгig}rtпеss arrd апgulаr size of the rеmаiпiпg smаii-
sca,le details owing to the uпсегtаiпtу bi the zero ievel
of ihe difference drift scans. Рагаrпеtеrs of t}re details
(coordinates, angular sizes and апtеппа tеmiэеrаturе)
wеrе determined with the help of the рrоgrаmfiле of
Gauss-analysis,

The еrrоrs of the measured раrаmеtеrs hаvе the
following vaiues. Тhе radial velocity of an iBclated
detai] HI with the ачеrаgе чаiце оf brightness is inea-
surеd with ап ассurасу of * 1 kпr/s" Iп sоme speciel
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cases noted below, tlre ассuгасу is worse because of оп the rnetirod of their dеtеrпriпаtiоп and iп each

the difficulties in separatiorr of the objcэct irur., 'ь" 
case should Ье examined separatel1,, То the detaiis

backgroundorfToпrtheneigtrtlourirrgctetails.TI'."'.-ofHIthekinernaticclistanceisusuallvapplied.They
rоr of mеаsurеrпепt of the briglitness tепrрегаturеs is аге cletermined frоrп HI radiai velocities and arry ас-

approximateli,0.4Kinviewofantertna.urib,utio,'ceptablemoclelofgalacticrotation(foгexample,see
егrоrs. The еrгоr of estimation of tlre ,"*;,;;;; раро, of Кеrr ancl ii"d"" Bell, 1986), However, as we

in right ascension is 0.1о. In tlre tutt", .ur"llr" *rrr" bou" urr.uJu mепtlопеd, in the region of galactic lorr-

stipulations а. ь ,aa,.1;:li;;:{1",r*,5,",ij; *lrтЬ;t;**.,П';ЪlЁ1,11Тt'."'-Н}#
жl,T#,1::::T",ж;jJý.l:ýffiJ,:;;:..."'.,,,r, tion, at о"ii,Й rасliа' velocities there exists a]'so аП

of шtеаsurепlеrrt of arrgular sizes is wоrsе. апrЬiguijп]ОГ '-"uruГiПg 
thc distance' So tlre eПrission

The ассuгасу of estimation of distarrces depends "r *^, "Ja";;,;;, 
оrЪ to б kpc frоm the Sun falls

v (lgt ý)
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ц,ithin the rапgе of rаdiа] velocities indicated. As а
геsult, if there аrе no estimates frоm other reasonings,
.t is ехtrепiеIу рrоЫеmаtiс to соmраrе the HI detai]s
,*,ith оthеr objects of tlris region, and the ассurасу of
:r,aluation of HI masses арреаrs to Ье no better than

,5.-1 оrdеr of magnitude.

3. Results and discussion
З.1. Spiral аrrns in the region of Cygnus Loop

lire gerreral distribution of netrtral hydrogerr чrs rа-
::а1 r,eiocities in the constellation Cygnus is well vis-
,',ie irt Fig. 1. Tlre cross-section in declinatiorr t35o,
,,,:lich is at the edge of thcэ геgiоп in question is given
:.-,rе. А11 gas сап Ье divided as а minimunr into fоur
l:rlponents: 1) at radial velocities arorrnd zеrо, the

.__iiin mахimum of emission is the suпr of the ех-
- .:rded соmропепt пеаr the Surr and the spiral аrm
,гiоп Cygnus up to 5._6 kpc from the Sun; 2) Ье-

,,,,terr 
-10 to -50 km/s is located arr iпtеrаrrп bridge

_ Отlоп Cygnus atrd Реrsеus which is seerr at dis-
, ,:,ces of allout 7 kpc; 3) tlre Реrsеus spiraI аrm has

. iial velocities frоtп -50 to -90 km/s and distarrces
llr 9 to 11 kpc; 4) and, at last, frorn *90 to -120

.. :_ s t}re so-called "ехtеrпа1" sрirаl arrn is observetl
- а distance of about 13 kpc frоm the Suп.

Tlrls struсturе of galactic gas is better dcэfirred in
: -, З. w}rеге the сопtропепts of the HI рrоfilеs аrе
- _;lted with the hеlр of the ргоgгаmmе of Gauss-
:-...r,_sls. Note that each соmропепt has its сhагас-

: lstic distribution очеr t}re gaiactic latitude, besides
.=llегаl risе оf the lауеr of gas to tire rrorth of the

- .:_.-of the Galaxy is observed in this аrеа, so, as the
, .:lus Loop has а rаthег large negative latitude, two

,.-.-:,tra] sрirаl аrпrs аrе рrас:tiсаIlу rrot visible hеrе
, . Fig. 3Ь).

ill sеагсhiпg for t}ie details of the surrоlrпdiпg gas,
.,,il соulсi Ье геlаtеd to the suреrпоча relnnalrt, the
.,,.:atior} of the ачеrаgе rаdiаI velocity of the rеm-

.:,: is needed. Ноwечеr ttris estiпrate is rаt}rсr diffi-
_-: lo make, since the greater раrt of radiating rnat-
, _s disturbed Ьу the shock wave. Frопr the data of
, - )ареr Ьу Mirrkowski (1958) Cygrrus Loop oxparrds

,- .,_ r,elocity of 116 km/s relative to the сеtltrе and
., -33 km/s relative to the local standard of rest.
_- _.::lег it was found (see Levensorr et ;rl., 1998), that
- _.:_ ;l speed of expansion is сhагасtеristiс опlу of а
, -. ._:,tive shock wave in dense regiorrs with bright ор-- ... emission. In the геgiоп of Х rау radiation, the
,, citl, of the shock wave reaches 400 kпr/s.

Greidanus and Strom (1992) have fourrd а паr-
: ,., сопlропепt of the forbidden liпе [О III] )5007 А,
,:..,}r, as they believe, агisеs irr t}re field of photoion-

,.-'oir Ьеfоrе the main shock wave, This has allowed
-._-:l]l to estimate the гаdiаi velocity of the remrrant
..- с rr,lrole at 8 * 3 km/s. Certainly, the fоrmаl kine-

matic distance of 1.3 * 0.7 kpc given Ьу them rnakes
rro essentia,] sense as we pointed out above. Anyway
it is obvious, that the surrounding iпtегstеllаr gas has
rаdiаl velocities about 0 km/s, i.e. it is contained in
the mаiп emission mахimuпr of the HI line in Fig. 3.

3.2. Neutral hydrogen at positive radial veloc-
ities

T}re details of the HI Iuminosity distribution obtained
Ьу rneans of pTocessing of the <lгift сuгчеs with the
radio telescope RATAN-600 аrе presetlted at different
radial velocities in Figs. 4 8.

R,ight ascension and declinatiorr (giverr Ьеlоw апd
at the right in each сuгче) аrе of epoch 1950.0, radial
velocities - r,elative to the Loca] stanc]ard of rest.
The scale of antenria temperatures is given at the left
in each figurе. The detaiis of HI ernission аге shorMn as
grey shading on еасh drift crrrve. These details wеrе
joined in supposed HI structures extended in deciina-
tiоп Ь1, tnirl lines. Тhе rirrg fiЬrоus struсturе slrown
in black at the сепtеr of each figure is а sctreпratic of
the supernova remnaIrt, mainly frоm tire optical da-
ta, and in the regiolr of the southern salient froпr t}re
rlata оf гаdiо r_.,Ьsсгчаtiопs.

Fоr completeness of the pattern опе has to ехаm-
irre the details of HI at positive raclial velocities too,
rvlrich is useful in the case t}re estiпrate of N'Iinkowski
(1958) is valid. in Fig. 3 it can Ье seen that irr the field
of tlre sirpernova rеmпапt at radial r,elocities очеr 30
km/s t}re eпiission of background пеutrаl liydrogerr is
ver1, rveak. It is сопfiгmеd also Ьу Fig. 4 whеrе the
isolation of smali-sca]e HI details is given in tire field
ofthe supernova rеrппапt at rаdiаl ve]ocities *30 and
*35 km/s. Rаthеr faint HI clouds observed hеrе hаче
not апу mоrрhоiоgiсаi indications of connection witlr
tlre exparrding rешпаtrt, especially with its rrorth-east
аrс, whеrе the brightest radiation in optical llnes is
otiserved and, as it is believed, thc iпtегасtiоп of the
slrock wave of the rеmпапt with the wall of the cavity
rrrust оссur. Тhеrеfоrе, this gas mау Ье рrеsumеd to
Ье not related to the аrеа of the suреrпоча rеrппапt.

3.3. "Cavity" of iпtеrstеllаг gas аrоuпd the su-
реrпоча rеrппапt

Ihе locatiorr of HI detrrils in ttre пеighЬогhооd of the
superrrova remnant Cygnrrs Loop at гаdiаl velocities
of -10,0 and t 10 kпr/s is giverr irr Fig.5. The desig-
riations of the features аrе the same as in Fig. 4, how-
ечеr the scale of a,ntenna temperatures is diminished
3.3 tirnes because ilr this геgiоп of radial ve]ocities the
emission of HI details is very bright. Note that orrtside
of this rarrge of radial velocities the emission of the
structures indicated in Fig. 5 practically disappears.

It is obvious tliat iп contrast to positive and high
rregative radial velocities the mоrрhоlоgу of the HI
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deiaiis in tlris figurе is expiici+"l1r rеlаtеd to the sц-

реrп0l/а rernnant, Cygnus Loop. .[t s}rould lэе Ьоrпе
iri rnincl than, as vre notetl а'Ьоъ,е" in this sectirr,:if
the Gala;cy the diзtrilэutiоп of HI emission чrs ::adial
.relocities rпау nоt at atrI correspotrd to tlre locatiorl
of the gas irr space, and at ceгtaitr velocities casuai
projection of HI clorrds onto the suреrпOчt], rеi;:пдrrt

deta;iig is розsiЬlе" Тhе conformity of thе 'Brlglrtest

irогth,еаst аrс of the suрегrtоча rеmпапt to the I{I

аiсs at а radiai l,eiocity of 0 km/s ll,,itir til,e сецtrе
at с:21l'00-, which extends frоm 6: *25"6" to
d : *33.1'is rnost impressive. Тiiеrе is по doubt that
it is tilis aгc of neut,ral gаs that represerits tile "wall"
of ti-re assumed car.ity, in which the shосk ryai,e оf ti:c.

s,Jpeгtlova геmпаrr'r, is spreatling поw. The wеstr:r* a,t"i:

of tlre геrrпапt most iikely соrгеsропds to the tii de-

tail at the гаdiаi чеlосitз, *10 km/s, Noie aisc, that
soi-rth of the rеrптrапt, essential HI clouds аrе ll,ji оЬ-

sегтеd. which allows the slrock wave to sргеаr.i. rаtii+:г

iitltli.y iri ап einpty inediuin.

Тhе thгее-diпtепsiопа} rпоrрhоlоgу of th,, саъ,;t_ч

is difficuit to rеРrеsепt. The distriЬutiоп of }{i .li lr,

terlnerliate velocities, not presented in Fig. 5, si,rows

tiiese details rерrеsепt а сlэ1l}шоп struсturе also оп
the axis of гаdiаl velocities. Нош,ечеr, it dоеs not seerrt

роssiЬlе to estirnate its extension along line of sight"
If we assume that the HI cavity displayed in F'ig. 5

геаllу contains the supernova rеmпапt, then fоr the
distance of 750 рс frоm the Sun its а,рраrепt апgulаг
sizes соrrеsропd to t}ie folloъ,ing liпеаr dimerlsions:
е:ttегiоr 80 х 110 рс, iпtеriоr 40 х 65 рс. The meali
Ьгightпеss ternperatuгe of ihe IlI line iп the cavity
"ila}i" is about 12 К, rvhich со,rrеsропds to the rпеап

conteitt of gas in the lirre of siglrt columlt, 2.2-4.4,|021
ctT-2, w-itlr а half-width of thc: ЩI line prtэfiie of 10 -
20 krrrfs. If thc extent of the "cavity" aiong the line
of sight is about the sаrпе аs iir а pic:ture рlапе, the
concentration of gas wil] therr turп out to Ье 0.7 1.5

сm=3, апсl the totat rпаss 1.5 - 3.3, 104.4,1о.

One shочld also note sоmе tnoгphological features
of the "cavity", which rnay shed ligirt оп its паturе.
First, it is corrrplete absence of inclications of 1агgе-

scale гаdiаl motiorl of gas in t}re cavity "walis", and.
secorid, а considerable north-south prolaterress of the

"ca\.ity". This suggests that the "cavity," is а рагt of
t}re natr.rra,l struсtuге of galactic g;rs but not associ-
ated with the ,;,,iпd of tire рrоgепitог stаr.

3.4, Nеutrаl irydrogen at high negative radial
vel<reities

{:i the рареr of DeNoyer (1975) the рrеsепсе of HI
details itr the regiorr of Cyglrus Loop at rасliаl veloc-
iiieэ frorn 40 to - 60 krn/s is pclinted out and thеiг

роssilэlе conirectiorr with t}re suрсrпоча reпinarrt is
discussed. Тhе results oi observatiotrs of }iI detal,ils

with ГtАТАN-600 v,,ithin 40 to -120 kпr7's аrе pre-

serrted irr Figs. 6 , 8. The ciesigrrations and the scale
of antenna tепiреrаturеs аrе ttre sаmе, as in Fig. 4. In
this аrеа thеrе аге mапу noticeabie HI clouds; sorne

of them аrе proiected onto the disk of the superriova
rсшrпапt. lt is practically impossible to make а direct
соrпраrisоп of оur data ivith DeNoyer's (1975), Ье-

cause tlre апtеппа bearns of the used radio teiescclpes

strопglу diflЫ in arrgu}ar dirnension and shape. Ве-
sides, as we indic:ated above, in the рареr of DеNоуеr

тfi {к}
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, ,-э l the galactic background is riot eliminated.

_-tespite the rаt}rеr hig}r galactiс latitude oftlris su-
:..]\,а геmпапt а considerable nurrtber of HI clouds

- - --:l 1п Figs. 6 8, thoug}r thеir luпrinosity is much
.l. tlran ai zеrо гаdiа] velocities, Keeping in mirid

.-_: \\,as said irr Section 3.1 concerning the distribu-- ]. L-lf НI radiation in this regiorr, wliich rеlаtеs to
-" Jrjteг sрiгаl arms, it is rаthеr difiicult to make а
:.,,,irrcing iпfеrепсе about belonging of these clouds, : рагtiсulаr spiral arrlt and, thеrеfоrе, about the

dist,ance of ihe clouds. Тhе matter, as сап Ье seen
in Fig. 3, is that at t}rese lrigh lregative ra,diai veloci-
ties пiost likeiy гadiales the gas located iп the bridge
between spiral агms of Oriorr Cygnus atrd Реrsеus,
This is surprising Ьу it;soif, since rеquiгеs unusuaily
рои,еrful intгinsic motions of gas clouds inside this
strrrсturе теrпаrkаЫе fоr nothing mоrе.

As to the геlаtiоп of high-velocity gas to the su-

реrпоча rеmпапt Cygnus Loop, оur observations, as
п,е11 as t}re рареr of DeNoyer (1975), confirrn the ргеs-

21-оо
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епсе of its radiation in the field of the rеmпапt, es-
pecially in the rапgе of radial velocities frоm -40 to
-50 km/s" Ноwечеr there is no definite rnorpholog-
ical evidence of physical connection of these clouds
with the rеmпапt, mоrеочеr practically ail clouds at
these velocities fall far outside the shock frопt of the
remnant and thеrеfоrе сап not represent the gas, dis-
turbed Ьу the shock wave. Leahy and Rоgеr (1999)
have signa}Ied about observations of the neutral hy-
drogen line iп the field of the Cygnus Loop with ап
angular resoiution highеr than оurs, about 1'. These
data can rеfiпе the connection of thin HI details with
fibres of the suреrпоvа remnant.

3.5. Relation Ьеtиrееп I{I and dust

As it is mentioned аьоче the distribution of IR еmis-
sion in the Суgпus Loop rеgiоп at fоur waveiengt}rs,
frоm 12 to 100 Ё,m, was investigated Ьу Arendt et
al. (1992) after exclusion frorn IRAS data of the
widespread background consisting of zodiacal light
and extended Galactic eцlission. The authors discov-
ered the ring-like struсturе of "hot" dust connected
with the SNR envelope. Моrеочеr it was divided into
two раrts corresponding to the regions of Х rау and
optical en}ission. These parts of dust wеrе investi-
gated in detail апd аррrорriаtе models $/еrе соп-
structed.

However in а wider rеgiоп of IR сопtоurs at lопgеr
wavelengths (Fig" lc,d of this рареr) sоmе IR detaiis
were observed and associated try the autlrors iмith the
wеli-kпо,лп IR-сirrusеs. It can Ье noted that the 1 .о,

level of this investigation is 2.3 х l0-8W .m-2 "stеr*I .

It is found, however, that the distribution of these
сirrusеs in this rеgiоп соrrеsропds iмell to the Hi
struсturе at radial velocities пеаr zero. The mар of
the HI details discovered in оur investigation at Y :
*10 km/s is ргеsепtеd iп Fig. 9 together lмith the
оutег contour of lR-emission at 100 pcm frоm Arendt
et al. (1992). This emission is located fаг frоm the
SI',IR and is rаthеr coid Ьу its соIоur tеmреrаturе. So
this dust is connected with the walls of HI cavity dis-
cussed ab,ove rаthеr than with the SNR. "Hot" dust
emission is represented at the сепtеr of the рiсturе
tly dashed lines. trt should Ье noted that Arendt et ai.
(1992) рrороsеd the bright lR-ernission to the West
and North-Vfest of the SNR io Lre connected with НI
clouds (DeNoyer, 1975) and СО clouds (Scoville et
ai., 1977). 'We сопfirm this conclusion and add such
connection fоr the Eastern emission. It is irnpossible
to mаkе апу quantitative estimates because of the аЬ-
sence of numbering on the lR-contours in the рареr
Ьу Аrепdt et aI. (1992), but it is clear that the sеаrсh
fоr the connection between HI clouds and lR-cirruses
musi Ье continued.
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Flg,iiге 9: HI tic:tails o,t V: *1_0 hп/s. Thi,rt l,irles
r,ерrеsепt о,utеr contoltr of еm,issiоп at |aOprTl fr,оrп
IEAS (Дтепdt ct al.(1992) after t::rсlusiоrt, о| stгеtсhеd
Ьасkgrоuпd.

4- Conclusion
'Ilre геsults <lf e;tatTri;latiorr of }Ii rjistribution аrоuпd
ttitl sullс:rrrrlча геtппаttt Cygnrrs Loop, tlbt,ainccl rvith а
irigtr апgulаt,геst.,lutiоп, have showri that the hypotlr,
tэsis о[ N"{с:Сгаlу arrcl Snorv (1979) that this suреrпоча
is locattэd in а huge ctrvit.v tlf irr'r,erstoilar gas is quite
ra]id. Fоr ttre first tirnc: it ,,чаs possible tcl see tite сопt-
pietc nrorphology of the rtalls of this car.ity arrd ti>

sho",lr tlrat it most iikel1, has по rсlаtiоп to the ste]Iar
и,iпсl frоrп t}re progerrit;or stаr. It is also rvогthwhilе to
note а surilrisirrgly goocl сoirlcidcnc:e iir соогriiпаtеs of
tire warlis of tiie }{I cavity- witlr lR-сiгrusеs, cletectecl
iп i.lre vicinity о1' tirc remtialtt Ьу Аrепсlt et al. (j 992),

-4.cl,inowleclgements. 'f'iri.s wоrk was сlопе with strpport
ilircrrrg}r grапts of Ii}'BR 96-0?-165-б5 arrd State Рrсг
grarnlne "Аstгопоlll.,"', ilгtljrlct i.3,1.2.
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