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1- Introduction
The unique chemical compositiolr of the bright соm-

ропепt of the helium Ьiпаrу systetn u Sgr is associ-
ated with its ечоlutiопаrу status and some individ-
uаl c}raracteristic рrореrtiеs of the star's histогу. Тhе
observed рrороrtiоп of hуdrоgеп, helittin апd CNO
gгоuр elements was discussed in detail iп оuг рrеl,i-
ous рарегs (Lerrshin, Topiiskaya, 1987; Lerrshilr et а1.,

1998) and is quantitatively expiainecl Ьу assuming the
шаiп соmропепt of u Sgr to Ье а prodi.rct of el,olu-
t,ion of а star with а mass of 7 М6. Тhе duration of
its evolutiorr frorn the main sequence is approxirnately
6. 107 years. About 5. 106 уеаrs ago, when at the сеп-
trе of t}re stаr the helium-to-carbon conversion was iп
progress, at the boundary of the helium соrе а lауеr
source of hydrclgen Ьurпiпg generated. As а геsult,
the stаr lost almost the whole hydrogen envelope.

The processes of light mixing triggered at tirat пrо-

ment created the observed a,bundances of Н, Не, С, N
and О in the atmosphere of the system's Ыight сопь
ponent (Leus}rin et al., 1998). This kirrd of processes
are possible in the majority of stars that have геасhеd
the stage of heliurn depletion. Ноwечеr, an indispens-
able conditiorr fоr chemical composition anomalies on
t}re surface like those in u Sgr to аrisе is the рrо-
cess of losing the envelopes (hуdrоgеп and helium)
exactly in multiple stellar systems. Тhе gravitational
interaction Ьеtwееп the components in such systems
mау stimulate mixing of matter in zones with diffеr-
епt chemical composition and пuсlеаr processes. The
latter is а песеssаry condition for the арреаrапсе of
thе observed anomalies.

Variations of intensity and duration of mixing and
its effects at different stages of nuclear evolution mау
c}range essentially the final chemical composition of

is а neon star

the аtmоsр}rеrеs of helium stars, Thus, evolution and
gravitational effects may cause the chemical cornpo-
sition of helium stars to Ье rаthеr diversified, which
is actually observed.

In connectiorr with the above-said the distinctions
irr chemical composition of helium stars, mеmЬеrs of
rnultiple systems (binaries, as а rulе), аrе defined Ьу
basic раrаmеtеrs (mass and radius of t}te соmропепts,
distrilэution of mass along the radius, original сhеm-
ical composition) апd Ьу evolution history of а sys-
tem (duration of evolution, degree of interaction of
the components, size and eccentricity of orbits, etc.).
Thus, each of the characteristic properties of chemi-
cal corrrpositiorr of helium stars mау Ье rigidly deter-
minod Ьу physical properties of а system.

Taking into account all stated above, we cal-
cuiated the history of chemical evolution of u Sgr
(Leushin et al., 1997) which explains the observed
abundances of hydrogerr, helium and CNO group ele-

rnerrts. Light elements frоm hydrogen to oxygen were
involved in the computation since it was assumed that
the пuсIеаr evolution of matter of the nrain соmро-
nerrt of u Sgr termirrated Ьу heliunr depletion. Тhе
estimate of neon abundance that we have obtained
(about 9% in mass) demanded mоrе advarrced stages

of пuсiеаr evolution. However, this estimate is uncer-
tain since it has been made frоm blue region spectra,
where neon lines аrе very few.

The aim of the present рареr is to evaluate the
пеоп abundance in the atmosphere of t}re main соm-
ponent of u Sgr оrr the basis of spectral data obtained
in the геd spectral rеgiоп, whеrе neon lines are quite
пllmеrоuS.
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Дtrstrасt. Frоm photographic and CCD spectra the abundance of neon and other elements
in the аtпrоsрhеrе of the u Sgr ргimаrу component has been derived. The values of 7"11 :
13500 + 150К апd log g - 2.0 * 0.5 obtained earlier have been confirmed; the value of the
turbulent ve}ocity in the rеgiоп of neon line formation, Vl(Nе) = 12km/s, has Ьееп found; the
alrundances of light elemerits Н -- 10*4, Не - 0.93, С 0,014, N - 0.023, and О 0.002 iп
mass hal,e Ьееп rеfiпеd. А great очеrаьuпdапсе of пеоп has Ьееп found, its abundance with а
high ассurас;, is log(N(Ne)/XN1) : -2.76 + 0.16 (about 1% in mass).

Кеу wогds: stars: abundances -- stars: Ьiпагiеs ,- stars: individual: u Sagittarius
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ТНЕ РRIМАRY COMPONE]YT ОF Ч SAGITTARIUS IS А NEO]V STA,R

Table 1: Spectral data, Jоr лпаlуs,is of u Sgr

sресtrurп rogion tion rаtiо

61

-lТп.7d i,2 коdаklозаС)
14.06.78 33-35 Kodak103aO
13.08,86 2| Kodakl03aO
15.06.96 с11604s CCD

1242x|l92
Wight Instr.(GB)

3900 - 5000 10000 о40

3900 - 5000 10000 о40

3900 5000 40000 Е40

3400 10000 40000 о200

8 A/mrn
8 А/пrm
1.8 А/mm
0.1В A/pic.

] observations
r : analysis of the пrairr component of u Sgr we used
..-.]tгоgrаfiIs taken with the SAO RAS бrп tele-

эе \{ain Stellar Spectrograph оп emrrlsiorrs Kodak
:;:О and Kodak ОаО with dispersions of 2 8 А/mm
Ч, frоm 1976 to 1986, and the spectra obtainecl

, -:. the echelle sресtrоgrарh of the 1 пr telescope of
, '. ) RAS (\4usaev, 1993) using а CCD matrix.

:f.elevant data аrе collected in Table 1.

ihe absorption lines irr the spectra of t}re r,,Sgr
, ...l component that we }rave identified alrd пrеа-

, - _ fгоm the photographic spectra irr the regiori
j } -|0-46S0 АА аrе given iп the рарег Ьу Kгavtsor,,
.:.lп (1981). The resrrlts fог the lincs NeI пreasrrreri

, 
.-, гсgiоп 

^) 
5400-8500АА frоm CCD spectra аrе

, , _ ln Table 2. Tlre tab}e presents atonric раrапrе-,. 
"ilцiуд}gпt wicltlrs and values of rrecln alrundatrce

, ::ed frоm corresponding lines. The аЬuпdапсе
. .-, is given in log (N(Ne;7XNr) Since t}re sресtгttm
" -, i,Sgr main comporrerit is riсh in si;ectral iines,

-, аге practicaliy rio lirreless regions irr tlie сltllг
. ls spectrum. The }atter condition leads to the
, :lat ечеп with а signal-to-noise гаtiсl of 

= 
200

] .]LIrасу of t}re eqrrivalent width values carrTrot
,,::ег than 10%.
_ arralyse tlre neon lines in the sресtruпr of T., Sgr,
.-,"е employed the log.g/ values frоm Kasabov and

' -,,, (1973) and aiso а compiiation of log9/ data
, - \ALD system (Ryabchikova et al., 1999). Та-

- :abulates the latter. А comparisorr of oscil],ator
" ,;-ils frоm these рареrs is shown in Fig.1 and

,: -о а good errougtr fit between ttrem:

:g/(VALD) :0.98 х 1ogg/(KE)+ 0,07,

, :]d nevertheless Ье noted that thеrе аrе solne
-,:ancies iп log9/ values fоr some lines.

" ].Iodel atmosphere of the bright соm-
:,]nent of о Sgr
- -.-d ргосеdurе of the atmosphere chemical com-
, 

:_ analysis is described Ьу Leushin (1995). The
,, j_Iпlоsрhеrе was citosen еаr]iеr (Leuslrin, Тор-

_ . 1985). Тhе basic раrашеtеrs of the cornputed

model (Tn : 13500к. iugg - 2,0, abundances of
}rycirogerr, hеliшm, саrЬоп, nitrogerr, and oxl,gen аrе
10-'1, 0.93, 0.013, 0,042 and 0.008, respectively) wеrе

confirtrred irl lаtеr strrdies (Leushin et al., 1997).
Neveгtheless, t}re пе,"ч data, obtained frоm better

spectra with arr esserrtially highеr resolrrtion nccessi-
tated sошtl rc:vision ,,viren computing the mоdеl atmo-
sрhегс of u Sgr. Irr particrrlar we had to take mоrе рrе-
cise ac:сciunt of tlre influence of the atrrrosphere сhеm-

ic:a,l cclrrrposition апошаliеs of the stаr uпdег study
as сопrрагес1 to the stanclard (sоlаr) anomalies alrd
tia<:kl,",arming. Tlre original cheTnicai abrrndarice of the
rriodel atnrosllhere varic:d ilithin *0.6 dex fгоп thclse

prtlsc,nteci abclvc. Tire aburrda,nce of tlre rеst of the
elerrients v;as takc:rr lэy *0.3 dex highеr tharr the so-

1аг tlno. Tlre шiосlеl lvas cornputed by the рrоgгаIirпlе
SAN,I1, ц,hich rve adapted fог t}re irrput data to Ье

ttsсгl irr tite рrоgrаmrrrе KO}ITUR (Leuslrirr, Topii-
skaya, 1986).

С alc:ultrtiolrs of пlо <]r.,ls r,vith сliffеrс:пt рrорогtiопs
of irl,dгogcn, heliurrr, clemerrts of CNO gгоuр and
ttecln irr tlre пrentirlnc:ci above lirnits as corrrpared to
tirostl deterrrrirred еаrliеr (Leuslrirr, Topilskaya, 1987)

do not 1lгасtiсаllу clrangc: the struсturе of the model
atrnosplrc:re. Fоr tlris reasoll, t}re пrоdеl аtmоsрhеrе
variations ч,,еrе not incirrcled in the iteration ргосеss
clf deterпtirrilig Ileon abitndance irr u Sgr.

T}re епlрlоуеd rrrodel atrnosphere is plarreparallel,
,lv}rich is not crucial irr оuг anaiysis. Ctrlculations show

t}urt t}rc lirrear deptir of ttre trtпrosphere Н (uр to
т:1.0) is = 106kпr. Tlrus, fоr r,,Sgr H/R=0.04 the

atmospitere rпач Ье corrsidered planeparallel.

4. T\rrbulent velocity fгоm пеоп lines

The turbulent velocity value \''t irr the аtmоsрhеrе
of oSgr, forrnd Ьу Kгavtsov, Leus}rin (1981) and
Leushin, Topilskaya (19S7) froTn FеI, FеII, СrII, and

TiII lines in thc: biue геgiоп of the spectrum, vaTies

frопr 5 to 10krn/s. Orrr spectral data mаdе it pos-

sible to deterrnine thе turbulent velocity in the at-

mosphere of u Sgr fтоm NeI lines in the геd region
of the spectrurn. With this рurроsе we made а series

of calculations of theoTeticai сurчеs of growth for 40

NeI lines with the рrоgrапrmе KONTUR (Leushin,
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. of equivalent width fог trvo гalrtes Yt:7.5km/s and
ТаЫе2; Раr,аmеtеrs, ecl,ttiualentuliclths (Ws,пt,А) апd V,:tZ.Oknr/s. ТаЬlеЗ gi,es the r.alues of the coeffi-
rt,eort, аьuп,dап,се ualues cients of liпеаr regressions fоr tlre rеlаtiоп rnentioned

log (N(Ne)/XNi) : log (N(lie)i XNl)o * k x Wд,

54.18,51 18,38 -3,35 5.0 -2.34, log (N(N.)/IN1)6 is the value in ordinate axis at zero
value of tlre absclssa axis.

5852.49 1б.65 -0.46 390.0 -2,61
;881.90 16.62 -0.67 295.0 -2.96
5944.вз 16.62 _0.12 495.0 -2.35
5974.63 18.64 _0.71 200.0 -2.59
5975,53 16.62 -1.26 198.0 _2.96

6029.99 16,67 -1.04 258.0 -2.78
6046.14 18.61 -2.19 15.0 -2.73
6074.31 16.67 -0.47 325.0 _2.96

6096.16 16.67 -0.27 415.0 -2.65
6118.03 18.63 _1.82 60.0 -2.51
6128.45 16.67 -1.94 160.0 -2.44
6143.06 16.62 -0.10 400.0 -2.92
6163.59 16.72 -0.59 390.0 -2,45
62|7.28 16.62 _1.1,1 240.0 -2.80
6266.49 16,71 -0.53 339.0 -2.85
5293.74 18.69 -7.77 51.0 -2.59
6304.79 l6.67 -1.41 170.0 -2.93
6313.69 18.69 -1.91 17,0 -2.98
6328,16 18.70 _1.04 140.0 -2.58
6334.,13 16.62 -0.31 363.0 -2.92
ý351.86 18.71 -2.04 27,0 -2.64
6382.99 16.67 -0,26 з90.0 -2.79
6402.25 16.62 0.36 550.0 _2.59

6421,71 18.72 _1.97 16.0 -2.89
6506"5з 16.67 0.03 417.0 -2.94
6532.88 16.67 _0.70 255.0 -3.10
6598.95 16.85 -0.35 402.0 -2.56
6602.91 18.69 -1.76 51.0 -2.93
6678.28 16.85 -0.11 350.0 _3.10

6678.33 i8.70 _1.53 50.0 -2.74
б717.04 16"85 -0"31 320.0 _3.06

6929.17 16.85 0.03 450.0 -2.69
7032.41 16.62 _0.25 450.0 -2.52
7i73.94 16.85 _1.31 150.0 -3.06
7245.1,7 16.67 _0.60 350.0 -2,68
7304.82 18.96 -2.\7 7.0 _2.80

7438.90 16.71 _1.15 270.0 _2.55

74в8.87 18.38 0.05 334.0 -2.64

Topilskava, 1986) for t}re model аtmоsрhеrс: with ра-
ratrietcrs T"lf = 13500К, and logg : 2.0 and tuг-
lэulепt velocity,from 7.5km/s to 15krrr/s. Frоm the
cu]llres оf grorvtlr and mеаsurеd v:r]ues of eqrrivalent
ц,iciths u,е estimated lteon аьuпdапсе frоm tlre ntrm-
Ьеr of atoпrs -.,log (N(Ne)/r}rr) fоr each ча]uе clf tur-
bulent velocity. The ollserved eqrrivalent rviclths rчеrе

conrpared with the theorctical ones fоr аЬuпсiапсеs
ohained with different values of tuгЬulепt velocit},.
Fig. 2 slrows пеоп abundance variations as а futtction

Fгоrп Fig. 2 it is seen tirat fоr V1 : 7.5 krn t}re

valrre log(N(Ne)/IN1), оЫаiпсd frоm the cqlrivalent
ц,idth, increases rvith eqrrivalent rvicith. Tliis irrcrease
is caused Ьу underestinration of the turbulent veloc-
ity at calr:ulation of а theoretical сurче of growth, If
tlrc: r,alrre of the ttrrbulent velocity in theoretical cal-
culations is clrosen соrrесtl1,, t}re element abundances
obtairrecl аrе not caused Ьу the value of the line eqrriv-
alent widths. Tlrus, tlrc соггес:t value of V1 сап Ье
tleterrriined frопr t}re charrge оf the sign of the liпеаг
rеgrеssiоп coefficient in the rаtiо 1og (N(Ne)/lN1) :
log(N(Ne)/INl)o + k х Wд. As is seen frоm the ta-
Ьlс. V1 : 12.0kш/s пrееts this conclition. This is also
confiгrrretl Ьу the rооt-mеап-squаrе еrrоr presented
irr t}rc, last colurrrn of the table, which decreases ,п,hеп

allproaclring the ссlrrес;t valtte of \,'t.
Fогmаllу V1 is detertrrined here witlr arr ассurасу

of t0,1krn/s, lrowcver, it slrould Ье Ьоrпе in mind
that thc rc:al r.alues of Vt in the аtmоsр}rеrе of о Sgr
virгу urrtlouЫecll1, очег а rаthеr lvicle range (арраr-
errtly frorrr 5 to 12 klrrfs), and since t}re spectral lines
fоrrп irr the .,vlrole clepth of the аtпrоsрhеге, \\,е lnay
speak onlv about arr ачега8е r,altrc in tlre rеgiоп of
line fогmаtiоrr.

()rr tlre otirer hancl, the spectrum of u Sgr rечеаls
al1 thc: featurcs of ап епчеlорс: ancl expanding irrlro-
lrlogenfi)Lls atпrosp}rere: rron-svmmetricai рrоfilеs of
Р Cyg tvpe iti sоmе lines, and also а strong ernission
irr Н.. Thc extent апс1 non-stationarity of the atnro-
sрhеrе cause iп}rоmоgепеоus motions in height. Fоr
сlеtеrпtiпаtiоп of eiement abundances tlre values of
turlluient l,elocity variatioTls аrе of grеаt imроrtапсе,
As it rvas mentioned еаrliеr kravtsov and Leushin
(19S1) tlie notecl V1 r,ariations lie within 5 to 10km/s.
А stricly of lirres in tlre blrre region gives а value close
to 7.5kпr/s, ancl in the red rеgiоп close to 12km/s.
Neon lines that iмe have mеаsurеd аrе in the rеd re-
gion of the silectrum and give exactly this value of
turbitlent velocity.

Весаusе of low hydrogen abrrndance, the atmo-
splrere of u Sgr is rаthег transparent and ion lines
wit}r differelrt ionization potentials form at different
deptlrs. The lirres in red and blue spectrum regions
fоrm also at diffеrепt clepths. This fact causes а по-
tab}e diflЫепсе in turbrrient velocity determined frоm
these elements. if the turbulent velocity чагiеs with
dept}i. The difference in turbulent velocities deter-
пrined frопi FеI. FеII, СrII, TiII and NeI lines is in-
dicative of velocity variations with depth, which соп-
firms оur assumption orr mixing of the zones with

}r



ъ алd
coefr-
joned

Мl,

tt zero

m the
,valent
cтease
veloc-
rth. If
al cal-
clances
equiv-
can Ье
rlinear
DNi) :
the ta-
is also
xented
s тлhеп

:сurасу
п mind
>f u Sgr
(арраr-
:al lines
we may
giоп of

Teveals
rg inho-
ofiles of
mission
е аtmо-

фt. Fоr
alues of
огtапсе.
I,еushin
[0km/s.
lue close
12km/s.
е red rе-
value of

re atmo-
ion lines
different
l геgiопs
Seý а no-
ned frоm
riеs with
es deter-
пеs is in-
ъiсh соп-
lnes with

ТНЕ РRIМАRY COMPONEI\r? оF u SAGJT"ARIUS 15 А лIЕолr S"AR 63
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Figurе 1: 1 соmраrisоп of the oscillator strength ualues of NeI.

-2.0

-3.0

-4.0

,ffiifuent chemical composition (Leushin et al., 1998).

L ýeon abundance in the atmosphere
of u Sgr

ТhЬaе 2 presents the equivalent widths of NeI lines
пЁ Ц(N(Nе)/IN1) obtained with ап average value
dtдrЬulепt velocity, Vt : 12.0km/s. The mеап value
,d ".ье пюп abundance with the standard deviation
frпшп thе ачеrаgе fоr all 40 lines is log(N(Ne)/XN1) =

t 1 х- *
*_-'-'****tr*_-4о

L---" * Ь *О оп оо. I tr

a _ _ :_ _
-a о

D D п э ш 0 Оо
trсоп

-1.0
log N(Ne)

0 200 400 600
ЩmА

ШfiвтЕе 2: Nеоп аЬuпdапсе as а tuпсtiоп of Ws for Vt = 7,5 krп/s (asterishs) апd Vt = 12.0 km/s (rесtапglеs).

-2.74 + 0.20. Тhе ассurасу of determination of the
element аЬuпdапсе frоm the line equivalent vлidth de-
pends оп the ассurасу of continuum level placement
and measurement of the line сопtоur. Тhе рrоЬlеm
of resolving element lines uпdеr study and placement
of а continuous sресtrum is not а trivial опе for the
spectra with strопg blending. Ап analysis of abun-
dance frоm the line contours with calculation of the
regions of the synthetic sресtrum cal} Ье made with
mоrе accurate allowance for blending and location of
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trum ofuSgr unidentified components can Ье found.

Besides, аý соmраrеd with the equivalent vridth the
line contours аrе strongly affected Ьу the influence
of dynamic ра,rаmеtеrs of the аtmоsрhеrе envelope

expansion and outflow, differential rotation ofthe at-
mоsрhеrе? meridional flows, variations of turbulent
velocity with height, etc.), Nevertheless аЬuпdалсеs

60"72 607б

бз97 бз99 6401 640з б405 64|J1

Figurе 3: Regions of synthetic spectra rоuпr], NeI liпеs. дstеri.S,tS - the оЬsеruеd sресtrum, l,iпеs - calculated

sрЬсffurп uli,th the еlеmепt аЬuпr],апсе uariati,ons Ьу -0.5 апd 1.0 dex relati,ue to the data of Table /1,

60,7460706068
0.6l

6066

the continuous spectrum. The blending hеrе is taken
into account Ьу including into the synthetic profile
of all the lines falling rмithin this spectral interval.
At the same time, the рrосеdurе of calculation de-

mands knowledge of the parameters of all lines of
the blend, which cannot Ье always done especially for
faint lines. Practically fоr all neon lines in the spec-

0.4

\\\ /// ,Ф +

\ ,l 
If __,-,*",*""*'''- 

**о*,,*"'**_*"**

** \\\ illr* \i \ /lli*
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, .,. З: Coefficients of liпеаr rеgrеssiопs fоr the relation of tke calcula,ted пеоп аЬuпr]апсе arld еquiчаlепt li,пе

,,I at di,fferent uаluеs of turЬulепt uelocity; r:оrrеsропd,ir.g a,ueralJe tlоl,шсs log(N(Ne)/IN1) апd the rооt,mеап-
.,. еr,rоr of thi,s allerage (*A(logN))
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15,0
12,5
12.0
11 .9

11 .8

11.5
10.0
7.5

-2,707
о ?Q,)

-2.740
-2.740
-2.71l
-2.745
-2.762
-2.756

-0.00090
-0.00018
_0.000003

+0.00003
+0.00007
+0.00010
+0.00086
+0.00220

-2.929
_2.776

-2.740
_2.731
D аrо

-2.698
-2.552
-2.2|6

*0.040
+0.033
+0.033
+0,03з
+0.033
+0.0зз
*0.039
+0.064

.:]:ermined mоrе reliably frоrп the соrrtоurs than
. :hе net lirre intensities.
_ specify t}re neon abunda,nce, а calculal,iorr of
.,,,Ilthetic spectra аrоuпd the NeI line was lnade.
., { presents the lists of spectral lines wit}i atornic
l]:_еtQгs fог t}re regions of t}re sylrttretic spec-
, :l rvhicir NeI lines аrе located. Tiie syrrtheticl
::,ttn for еасh of these regicirrs of tlre sресtгLlп

. пiрutеd rvith different r.alues of elernent abirn-
,. The last соlumп of Та,ЬЬ4 s]rows tlre аЬuп-
. of lоg(Nц/ХN1) fоr eacir of the elernents, at

.. t}Te theoretically cornputed spectrurrt describes
., -:lе obserr,ations. Fig.3 shows the corl,espcrncling

- :.. of the synthetic and оЬsеr,,,еtl sресtга, Тhе dif-
, 

",с Ьеtwееп tlre theoretical curves tirtэ due to the
. -ion of the element abrrndances (wit}r rеsресt to
- .il,еп in ТаЬlе4) Ьу -0.5 апd *1.0dex in tht:

. ег of atoms.
: ",оч. аrе presented sorne considerations оп t}rc

." :iгisоп of the synthetic and оЬsегчеd sресtга.

\eL\ 5852.49. The tireoretical syntlretic spec-
., llescribes well the contoltr of tlre пеоп lirrе and

- ., lllend NI (^5854.05) and }ЫI (^5854.19). Оп
:-.rI side of the lrlel line, t}rere is an urriderrtified
, ;851.6 ,Д. with R= 0.09. The пеоп aburidance:

- ]; \e)/XNi) : -3.06.
\eL\ 5944.83. А illend with thе HrO lines of
1:1поSрhеrе.
\eL\ 6074.34. The syntiretic: spectrurn describes
:lie observed one, hоwе\,еr, in the blue wirrg of
::lе line 

^6073.2 
with R= 0.08 is not iderrtified.

:еоп abundance: log(N(Ne)/lNi) = -3.0t.
\eI ) 6096.16. Coirrciclence of the theoretica}
. .iэserved сопtоurs is goocl. The liTre component

_.lbie on the red side of the neon line. Арраг-
it is ап unidentified line. The пеоп abundance:

_ ]t \e)/lNi) = *3.04.
\eL\6143.06. Coincidence of the theoretical

_,ьsегчеd contours is witirin thе observatiorr еr-
,- Tlie line componerrt оп the rеd sicle of the neorr

linc: czrn Ье desc:ribed lly irrcreasing of log(N(Fe)/rNr)
1Ьr Ti arrd Fе Ьч 0.6 dex irr the calculation of TiII
.\6141.51 ancl FеII )6141"85 lines. Ttre пеоп аЬuп-
darlce value: log(N(Ne)/XN1) : -2.76. Incorrect
1llacing tlf tlic c:ontinuous sресtrum is possible.

NeI )6163.59. Тhе rteoti abundance is deter-
rnittc:d rvithin -3.06 < log(N(}ie)/XN1) < -2.86. The
uncertairrty is irssociatctl rvit}r t}re blenr1 ц,hiclr is rrot

rcsolvc:d rvith NI .\6163.21 linc.
NeI ) 6266.50. T}rt_l пеоп аЬuпdапс:е is dеtег-

nrinecl чеrу reliably: 1o8(N(Ne)/rNi) : -2.71.
NeI )6328.16 and .\6334.43. Ttre neon allirn-

clallcc, is dеtеrпiiпес1 rclliabi1,,: log(N(Ne)/S\;) :
-2.74.Irr bclt}r Iteon lincs asytrrmetry of the геd ц,iпg
is sееп, ц,irir.;h is dcteгпiirred irr other lines as tin
rrrlidcritifiecl bierrcl,

NeI )6401.08 and ) в4о2.25. l{el\6401.08
lirrc gil,es an aburrdartce log(N(Ne)/rNr) : -2.66 Ьу
0.1 dex hig}rer tlrali thc iirre А6402.25. Tlrus, we may
exlэect hеrе 1og(N(Ne)/I}i1) : -2.7l.

NeI А 6506.30. Thc t}reoretical сопtоtrг does

not describe cornpietel1, t}re line wings. Арраrепtlу
t}rсlге аге unideritified lines: blue 

^ 

6506.0, R=0.05,
red 

^ 

6507.8, R:0.09, The пеоп аЬuпdапсе:
log(N(Ne)/INi) : -2.76.

NeI А 6532.88. Tlre сопtоur and vicinity of NeI
linc аrе strongiy blcrrded rvit}r Н2О lines of the atrno-
sр}rегс. Horvever, t}re estiпiate of tlre пеоп abundance
is rс:liаЫе: }og(N(Ne)/XNi) : -3.04.

NeL\ 667S.28. The пеоп abundance ls dеtег-
пrintэсl frопr two blending lines NeL\ 6678,28 and
А 6678.33. The rveighted rпеаrr abundance value:

log(N(Ne)/IN1) : -2.80.
NeI А 6929.47. Tlre sресtгlrm is overcrowded

,ц,ith Н:о lines of the atmclsphere. Nеоп abundance
estimate: Iog(N(Ne)/INi) : -2.66.

NeI ) 7о32.4|. The t}reoretical and оЬsеrчеd
сопtоurs coincide. on the blue side of t}re neon line
thеrе is а strong rrnidentified Ьlепd .\ 7031.2, R=0.18.
Thc neoTt abundance: log(N(Ne)llNi) : -2.64.
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Table 4: L,ine раrаrпеtеrs !оr саlсulаtiоп of synthet,ic Table 4: Line раrаmеtеrs |оr calcu,lation of syntheti,c

sресtrа sресtrа (сопti,пuеd)

^,А 
Ion с eV loc g/ logN

5428.64
5429.79
5429.81
5429.82
5431.54
5432.77
5432.g7
5433.66
5434.39

5445.81
5446.82
5429.92
5448.51

5851.05
5851.21
5851.40
5852.49
5854.05
5854.19
5854.27
5854.30
5в54.45
5856.00

5в81.90

б944.83

5974.63

5975.53

6024.02
6024.05
6024"13
6029.87
6029.99
603i.79
6034,02

6043.05
6015.22
6045.46
6045.82
6046,03
6046.14

FеII
SII
TiII
CI
cI
TiII
NI
NI
FеII
NeI
FеII

FеII
FeI
FеII
FеII
SII
FеII
NeI
TiII

FеII
FеII
FеII
NeI

CI
NiII
чII
NeI
NI
FеII
VII
CI
FеII
NI

FеII
FeI
рп
SiI
NeI
FеII
рII

рII
TiII
FеII
FеII
SI
NeI

12.89
4,74

10,60
8.34

13.62
3.27

18.38
7,87

_0,31

0.12
-0,98
0,46
-2.26
_0.61
_3.63

-2,27
_4.16

-3.90
-3.90
-3.90
-3,90
-3.94
-3.90
-2.74
-5.65

10.54 -0.11 -3.90
13.52 0.79 -3.90
0.99 -1.58 -3.90

18.38 -3.35 -2,84

8,77 -1.72 -1.72

9.21 -2.28 -5.47
9.12 -1.51 -6.63

16.85 -0.46 -3.06
11.8,1 -2.1 -2.19
10.74 -0.19 -4,10
9.09 -0.27 -6.63

10.02 -3.74 -|.72
11.09 _1.48 _.1,10

11.84 -2.08 -2.19

16.62 -0.67

16,62 _0.12

18.64 _0.71

16.62 -1.26

10.83 -0.48
4.55 -0.09

10.76 0.18
5.98 -0.42

16.67 -1.08
7.71, -3,86

10.74 -0.14

10.80 0.40
8.08 -1.04
6.21 _2.61

10.71 -0.97
7.87 -1.03

18.61 ,2.32

-2.80

-2.50

-2,60

-2.82

-3.80
-3.80
(о.)

_4,16

-2.74
-з.90
-5.72

-5.22
_5.65

_3.90

-3.90
-3.94
-2,64

6071.43 FеII
6071.87 FеII
6072.45 TiII
6072.49 FеII
6073.76 TiII
6074.34 NeI
6075.80 NI

6091.07
6092.13
6092.20
6092.83
6094.29
6095.56
6095.78
6095.79
6095.89
6096.16
6096.32

6118.03

6128.45

6138,02 FеII
6138.94 SII
6141.52 TiII
6141.85 FеII
6142.51 NeI
6142.70 NI
6143.06 NeI
6144.96 СаII
6145.02 SiI

6158.15 oI
6158.17 oI
6158.19 oI
6159.70 TIII
6159.71 TiII
6160.51 FеII
6161.03 СrII
6163.21 NI
6163.59 NeI
6164.66 FеII
6164.93 TiII
6165.89 FеII

i0.71 _0.19 -4.10
10.84 -1.56 -4.10
8.11 0.141 -5.65

10.85 -1.11 _4.10

8.10 -0.14 -5.65
16.67 -0.47 -3.06
11.60 -2.72 -2.39

10.85 -2.25 -4.20
14.16 -0.93 -4,94
8.10 -2.00 -5.65
8.85 -3.17 -2.02
8.85 -3.75 -2.о2
8.12 -2.16 -5.65

12.13 -2.1,4 -1.89
12,12 -2.92 -1.89
10.75 -1.92 -4.10
16.67 -о.27 _3.06

\|.21 _0.84 -4.10

18.63 -1.82 _2.55

16.67 -1.94 -2.65

|0.74 -L,21 _3.9

17.40 -0.90 -3.94
8.12 -0.32 -5.05

1t.27 _0.87 -3.9
18.69 -1.40 -2.76
11.60 -3.19 -1.89
16.62 -0.35 -2.76
9.24 _1.20 -4.52
5.62 -0.82 -3.60

|о,74 -1.89 -3.46
10.74 -1.03 -3.46
|0.74 _0,44 -3.46
8.11 -1.15 -5.65

8.11 -2.82 -5.65
11,.24 _1.11 -3.90
11.04 0.573 -4.86

12.|2 -3.23 -2.39
76.72 _0.59 -3.06
10.94 -0.94 -3.90
8.12 -0.40 -5.65
9.74 -2.30 -5.65

NeI

NeI
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-..эlе 4: Line раrаmеtеrs Jor саlсulаtiоп of synthet,ic
, t.a (сопt,iпuеd)

.\,А Iоц с еV loc.q"f logN

Table 4: Li,пе раrаmеtеrs fоr саl,сulаtiоп of syrtthet,ic
spectra (сопti,пuеd)

^,А 
Ion с еV log.q"f IogN

6213.13 Fе I
6214,95 FеII
62].7.28 NeI

6262.29 LaII
6264.2l FеII
6264,36 FеII
6265.01 СrII
6265.13 FeI
6265.32 CrI
6265.90 VII
6266.50 NeI
6269.62 FеII
6269.97 FеII

6288.74 FеII
6289.73 FеII
6291.83 FеII
6293.30 FеII
6293.74 NeI

6301.50 FeI
6302.49 FеI
6304.79 NeI
6305.30 FеII
6305.43 SII
6305.48 SII

6113.69 NeI

6328.01 FеII
6328.16 It{eI

6328.50 FeIi
6328.88 FеII
6330.40 СrII
бЗ30.89 NeI
6330.91 FeI
6331.95 FеII
6332.86 SеII
бЗ33.23 СrII
6334.08 TiII
6334.43 |,IeI

6335.70 AIII
6335.71 CI
6335.74 СrII

6351.86 NeI

2,22 -2.46
11.11 _0.37

16,62 -1,14

0.40 -|.24
9.76 -1.55

|1.27 0.05
11.08 -2.78
2.18 -2.25
4.4\ -3.59
6.07 -2.52

16.71 -0.53
i3.78 0.36
3.24 _4.96

10.91 _0.75

1|.27 -0.36
10.93 0,30
i 1,02 -1.00
18.69 -1.77

3.65 -0.75
3.69 -1.20

16.67 _0.90

6.22 -2.04
14.17 _0.08

11.|7 _0.09

18.69 _1.91

11.29 - 1.29
18.70 -1,42

10.99 _0.25

11.29 _1.363

11.14 -0.69
18.61 _1.76

11.45 -2.26
6.22 -1.98
7.43 -|.74

11.08 -0.23
8.24 -2.08

16.62 -0.31
13.65 -0.56
8.77 -2.37

13.09 -0.99

18.71 -2.04

6382.99 NеI

6397.36 SII
6397.37 vII
6397.60 NiII
6397.70 NiII
6397.86 СrII
6398.01 SII
6398.12 NiII
6398.25 NiII
6398.33 СrII
6398.40 NI
6398.43 СrII
6398.56 СrII
6399.17 СrII
6399.28 CrII
6399.62 FеII
6399.78 FеII
6400.45 FеII
6400.49 FеII
6400.97 СrII
6401.08 NeI
6401.93 NiII
6402.25 NeI
6402.36 NI
6403.71 SI
64а4,72 FеII
6404.43 TiII
6404.87 FеII

6421.7L NeI

6502.85 vII
6503.40 рII
6503.62 FеII
6505.03 FеII
6506.02 FеII
6506.30 NI
6506.33 FеII
6506,53 NeI
6507.98 рII
6508.17 СrII

6529.73 NI
6530.61 SII
6531.15 FеII
653I.24 SсII

16.67 -0.26 -2.74

14.16 -1.02 -3.94
4.78 -1.02 _3,58

14.88 -3.51 -6.17
12.91 0.98 -6.17
11.14 -1.14 _4.78

14.15 -1.01 _3.94

14.87 -1.56 -6.17
14.68 -0.62 -6.17
11.04 -3.70 _4.78

11.75 -3.43 -1.99
11.63 -3.48 -4.78
9.30 -1.44 -4.78

i3.04 -0.77 -4.78
1].14 -0.61 -4.78
8.61 -2.64 -3.9t)

11.09 - 1.20 -3.90
11.05 _2.36 -3.90
6.81 _3.06 -3.90

11,63 -3.29 _4.78

18.73 _1.65 -2.66
14.99 0.75 -6.17
16.62 0.34 -2.76
11.75 -1.97 -1.99
7,87 -1..13 -3.94
7.|4 _3.01 -3.90
,4.11 -1.04 -5.35
7.I4 _3,23 -3.90

18.72 -1.97 -2.76

9.34 -0.34 -7.23
10.91 -0.01 -6.12
9.58 -2.60 -3.90
6.22 -3.06 -3.90
9,78 -2.81 -3.90

11.76 -3.37 -2.59
5.59 -3.11 -3.90

16.67 0.01 -2.76
10.89 -0.18 _6.12

11.14 -0.71 _4.б8

11.75 -2.89 -1.89
13.66 _1.33 -4.56
11.05 -0.42 _4.з0

7.44 -1.35 _7.91

-4.40
_4.40

-2.94

_10,6

-3.90
-3.90
-4.68
-3.90
-,1.68

-7.23
-2.74
-з.90
-3.90

-3.90
-3.90
-3.90
-3.90
-2.76

-4.10
-4.10
-2.76
_4.00

-4.41
-1.44

-2.76

-4.30
,2.74

-4.30
_4.30

-4.68
-2.74
-4.30
-4.30
-7.61
-4.68
_5.65

-2.74
_5.55

-3.32
-4.68

-2.64
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Table 4: Line раrатпеtеrs !оr caluL,lation oJ syпtheti,c Table 4: Liпе раrаrпеtеrs fоr саlсulаtiоп of syntheti,c

spectra (сопtiпuаl,) sресtrа (сопtiпu,еd)

-rГ Ion € еV 1ос g/ IogN

6532,55 NII 2з.24 -0.89 ,2.29

6532,88 NeI 16,71 -0.70 -3.06

6534.24 CrII 13.15 -0.33 ,4.48

6534.47 FеII 11.08 -0.45 -4,30

2.50
7245.77

6598.95 NeI

6602.91 NeI

6673.74 PI
6674.11 CI
6676.34 СrII
6677.30 ЕеII
6678.15 HeI
6678.28 NeI
6678.33 NeI
6678.83 FеII
6679.62 NI
6679.75 FеII

6717.04 NeI

6926.67 NI
6927.85 FeiI
6927.96 FеII
6928.55 FеII
6929.47 NeI
6929.63 FеII
6929.72 CI
6931.09 СrII
6931.35 FеII
6932.00 FеII

7030.18 FеII
7030.28 FеII
7030,78 FеII
7031.44 FеI
7031.59 FеII
7031.61 FеII
70322l VII
7032.41 NeI
7033.75 FеII

717З.94 NeI

7240.11 CI
7242.43 Nel

16,85 -0.35 _2,66

18.69 -1.76 _2.85

73о4.82 NeI

7438.90 NeI

7485.03 HeI
7485.18 NI
7485.26 FеII
7485.89 TiII
7488.87 NeI
7490.32 SiII
7493.22 SсII
7494.98 СrII

18.96 -2.|т -2.74

16.71 -1.15 -2,64

22.92 -3.93 -0.04

12.01 -1,57 _2.29

11.29 -I.Б2 -4.20
8.47 -1.24 -5.90

18.38 -0.30 _2.96

14.78 -1.20 -3.30
8.26 0.13 _8.11

11.63 -0.33 -4.68

7.96 -1.45
8.85 -2.25

11.49 -0.55
7.27 _1.59

21.22 0.33
16.85 -0.40
18.70 -1.53
10.93 -0.45
|2.I2 -2.5|
10.91 -0.47

16.85 -0.31

11.84 -1.47
11.26 0.33
11.21 -1,88
11.67 -2,29
16.85 0.03
||.24 _1.97

8.64 -2.26
11.53 _1.86

10.40 -2.98
11.31 0.23

l!.44 -2.68
11.29 -0.63
11.49 -2.94
4.99 -2.|7

1t.22 -2.54
11.14 -3.24
9.42 -3.24

16.62 _0.25

11.26 _1.45

16.85 -1.31

8.64 -1.46
19.69 -.1.65

-1.1,2

-2.02
-4.08
-4.20
-0.04
-3.06
,2.76

-4.20
_2.19
_4.20

-2.90

-2.19
-4.20
-4.20
-4.20
_2.66

-4.20
-2.62
-4.48
,4.20

-4.20

-3.90
-3.90
_3.90

-3.90
-3.90
-3.90
-6.53
-2.64
-3.90

-2,94

-2.32
-2.74

NeL\ Т242.43. The lirres of the stellar spectrtlm
аrе lost against the Ьасkgгtltrпd of tlre atmosp}rere

lines. The псоп abundarice estirnate is not чеrу reli.
:rllle: log(N(Ne)/EN1) = -2.71.

NeI ) 7488.87. The wings of tlre оЬsеrчеd corr-

1,оuг :rrе Ьrоаdеr than the tlreoretical ones Ьу 0.2 А
fоr tlre line depth of 0.4. Tlre Trecln аЬuпсlапсе:

log(N(Ne)/XNi) : -2.94.
Fоr tlre rest of t}re caiculatcd lines tire coinciderrce

is the sапtе as s}rown iп Eig.3.
Wlren calculating neoti lines, the Stark Ьrоаdеп-

irrg раrаmеtеrs calculated Ьу Grierr (1969) wеrе еm-

ployed. А сопrраrisоп of the theoretical calculations
witlr the observed sресtrа, tlre results of which аге

giveTt ill the last colunrrt of Tatэle 4, gives an ачеrаgе

value of пеоп abundance in the аtmоsрhеrе of the

чSgr mаiп cclmporrerrt: log(N(Ne)/XN1) = -2,78 *
0.13, п,hic*i п,ithin the еrrоrs cclincides witir the values

tlerivecl frоm t}re line equivalerrt wiclths. Тhе ачегаgе

очеr these vahres is log(N(Ne)/rl,{i) : -2.76 * 0,16,

6. Conclusions
The arralysis made in the рареr yields а rеIiаые

enorrgh value of пеоп abundance iп t}re аtmоsрhеrе

of the пrаiп соmропепt of uSgr: log(N(Ne)/XN1) =

-2.т6+0.16. Besides, the caicrrlation results giverr in

таьlе 4 allow us tci estiпrate also the abundances of

sоmе оthег elenrents. Table 5 presents the abundarrces

of light elemerrts, wlrich we have rеdеtегmiпеd fоr the

аtmоsрhеrе of о sgr as соmрагеd with the sоiаr ones,

It should Ье noted that the value of пеоп аьuп-

ciance рrеsепtеd hеге (amounting to 1 % in шаss) has

beerr оЫаiпесl with the turbulerrt velocity 12km/s,
If tire value Vt : 7.5 km/s, found frоm irоп lines, is

used iп the caictr}ations, thеп the пеоп abundance will
Ье Ьу 0.6 dex higher, u,,hiclr yields in the пtrrпЬеr of

€еV sf
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Table 5: L,ight еIеmепt аЬttпd,апсеs iп th,e аtmоsрhеrе of u Sgr апd the Suп

Fyоm the пumьеr of atoms Frоm the mass
Elerrrent 1og(NK/XNi) log(trl1 .Nц/l(1ц ,N1))

u Sgr Sun u Sgr Sun

Не -0.01 -i.00
с -2,31 -3.50
N -2.15 -4.12
() -3.41 -3.28
Ne -2.76 -3.90

_0.03 -0.58
-1,85 _2.40
_1.6.1 -3.00
-2.70 _2.15

-2.05 -2.70

" ::ls IogN(Ne)/XN1 * 
-2.26, about 3% in rnass. So,

:l is геаllу one of tlre most abundant elements (af-
:lеlium, nitrogen arrd саrЬоп) in the аtmоsрhеrе

-:_е star urrder study.
тhеrе is no doubt that the паturе of пеоп over-
.:,.dance is related directly to the пuсlеаr evolutioti
-.-е star in its iпtеriоr. N4ost likelv, hеrе we оЬsегче
:- formr:rl as а result of геасtiопs of heliunr witlr

_,Ir and охуgеп

"С(о, ?)'6О(о,7)20}i"
-._: star's соrе atrd then swept to tlre layers оЬsсrч-

:lorT o,1ving to loss of the errvelclpe. Irr this case, wt:

.:- Assllпle t}rat duriпg t}re реriоd of helium Ьurп-
_ .:l the соrе of uSgr iп the triple .r-ргосеss) саr-
. l. гарidlу converted to охуgеп апd the latter is
-,-:r,ted to rreon. At the sarne tirne, апоthеr rrеоrr
, ]е mаy possibly fоrm in а rtuclear ctrairr with

-: ]ell

'nN(o, ?)'8F(Р+, z)l8О(rr, ?)"N".

-зkiпg into account that а high rritгogen abtrrr-

. : isecond after heliurn аЬuпdапсе) is ollserved irr
:: , tt,e mау assume that neorr is generated sirrrulta-

_..r, lvitlr nitrogen generation. Sirch а situation is
-..:l1е within the frаmеwоrk of оuг propclsed пrodel

lutiorr of u Sgr cheпrical corrposition (Leushin et

-:98). Тhе mixing between the zones of hydrclgen
- :.tlium burning, mentioned in that paper, causes
- :l. generated in the zone of }rеlium burnirrg, after
,-:.{ into the iауеr source of hydrogen to convert

iTrtcl nitrogerr. Tilen the пrаttеr enriched with nitro-
gcn, rvhen gettirrg into the zone of helium Ьurпiпg,
increases thc аmоuпt of пеоп, which is then swept
agairr to ttre uррег liryers. Thus, simrrltaneous errrich-
rnerrt in nitrogerr a,rrd neolr is pгor.ided.
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