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Abstract. In a previous paper, we described a model which Introduction

can explain the\5797 diffuse interstellar band (DIB) profile The question of the origin of the DIBs remains essentially un-

nin rption in the diff interstellar medium and in . . .
as see absorptio the diffuse interstellar medium a dsolved. At present, the species which are responsible for the

emission in the Red Rectangle (RR), as a rotational envel(igvends are still unknown, except a recent plausible identification
of electronic transitions where the molecular carrier is a fr . ’ ) o
of C60t" as carrier of two new diffuse bands, at 9577 and 9632

PAH of size~ 40 atoms. One of thetrongest predictionss : c : :
the behaviour of the rotational temperature of PAH in the ca Iéomg & Ehrenfreund 1994, 1997). Consequently, major spec-

of regions rich in UV such as Reflection Nebulae: it must b%osgoplc mformatlo_n on_the_compo_s_ltlon and the chem_lstry of
the interstellar medium is still unutilized. However, major re-

suprathermal with respect to the gas temperature but clampe . . )
to ~ 100K for any PAH size. The width of the DIB, in such%lJﬂs have been obtained by Scarrott etal. (1992): DIBs were

regions, can then be broader than in the classical IBM, & seen in emission at least in one object (RR), the widths and posi-

30K) if the values of the molecular transition are favorable. ﬁiqon of several of these bands depend upon the distance tothe star

order to test this prediction, we have obtained high resoluti?rrf d are nic_e ly explained by a rotational envelope of electro_nic
spectra of 27 reddened early type stars, mostly in reflectior%nsmons in a free m_olecule. In_fact most of the broadening
nebulae, in order to compare theis797 DIB width to those IS due to a difference in the rotational constant B between the
of stars in classical diffuse interstellar medium. These specﬁ’?ger level and the excneq level. One shquS (Rouan BTall1997,
were made for several DIBs such ¥$797, A6379 and\6613, ereafter RLL) that the width of the DIB is:
with a spectral resolving power of about 60 000. The anaIysAs( hv) = kT, AB/B (1)
of the results agrees with our predic tion since the width of the
A5797 DIB is broader in a majority of areas with strong UV  For reasonable values &fB/ B, a high rotational temper-
radiation. Moreover, the broadening is not observed on DIBsure is deducedi{,; > 450K) in the RR. We have proposed
A6379 and A6613, indicating that the molecular parametera model of suprathermal rotation (RLL) that explains both this
of the electronic transitions at the origin of the different DIBkigh temperature and the behaviour with radial distance, as-
are pretty variable from one DIB to another and confirminguming that the DIB carrier is a free PAH molecule. Those
that the measured broadening ah797 is not due to an molecules, originally proposed byeger & Puget (1984) and
instrumental bias. The statistical measurement of X6e97 Van der Zwet & Allamandold (1985), are good candidates be-
width in this medium permits the derivation of new constraintsause polycyclic aromatic hydrocarbons are known to be stable
on the sizeof the carrier of this DIB, a molecule that shouldjas-phase molecules, able to resist the hard UV field of the in-
have 30 to 45 carbon atoms if, as we propose, itis indeed a PAétstellar medium, and they might exist in sufficient amounts to
affect the reddening curve (Donn 1968). This physical model-
ing of the rotation of a PAH takes into account several processes
Key words: line: profiles — molecular processes — ISMof exchange of angular momentum with the ISM. It requires,
molecules — ISM: reflection nebulae in particular, a rocket effect, which is the systematic ejection
of hydrogen molecules — the analogue of the modified Davies-
Greenstein mechanism proposed by Purcell (1975) for the inter-
Send offprint requests 1. Le Coupanec stellar grains — in order to reproduce the suprathermal rotational
(patricia.lecoupanec@obspm.fr) temperature observed in the Red Rectangle. Another result of
* Based on observations made at Observatoire de Haute Provetfiemodel is that it agrees with the width of th&797 DIB ob-
(CNRS), France served in the diffuse ISM which is abottt0.75 A. In addition,
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this model allows us to make predictions for the DIB’s widtfiable 1. Program star data: the first list is stars where diffuse bands
in regions exposed to a high UV flux such as reflection nebwere detected with a sufficient signal to noise ratio (S/B00), the

lae (RN). After the absorption of a UV photon, a PAH cool§econd one is stars with a too low signal to noise ratio ($/B)0) and
down by emission of IR photons and gives the well-known U € last one is the reference star)

bands (leger & Puget 1984). In conditions of high UV flux and

when the matter density is not too high, otherwise the collisiofdAR SPT. V. EBV)
will dominate, the emission of IR photons is the most importahtD2905 B1l 416 0.33
process of exchange of angular momentum: it then rules 813267 BSI 6.35 041
rotation mechanism and one shows that the rotational temgeR20041 A0l 58 073
ature is then independent on the incident flux and clampedtB23180 BuUIl 382 0.26
100-120 K whatever the carrier’s size is. In such conditions, 23478 B3IV 6.67 025

predict that DIB’s widths in reflectlon nebulae are S|gn|f|cantIMD§igg§ Bil 2.93 031

larger, typically by 0.3 to 0.4, than those in the ISM where 551389 ig: 2:52 8_’;2
a rotational temperature of 30K is expected (thermal equilippz497s 095V 594 052
rium). In RLL we discussed the fact that such a broadening wag 43836 Bl 6.95 048
suggested in spectra presented by Josafatsson & $nowl (198733367 BOIV 6.94 0.74
who especially examined stars in reflection nebulae. Howewb147010 Bow/ml  7.40 0.23
the spectral resolution of those data was not sufficient to cdtP183143 B7I 6.84 1.28
clude firmly. High resolution spectroscopy of several redden&®190603 B1.5I 5.62 0.72
stars has been performed to test the predictions of the modef!R399478 B8l 5.67 0.48
well as to constrain the physical properties of #i&97 DIB HD200775 B2V 742 0.57
carrier. Spectra of the narrow DIBs #6797,16379 and\6613 1D205139 BLI— 553 032

. . HD209975 09l 511 0.31
with a spectral resolving power of 60 000 have been t.’:l(!<en££213o87 B0 5| 552 057
OHP in 1997. We needed a spectral resolution of at least 0.1,5516200 B3IV 593 0.24

to detect an expected broadening effect of 0.3 tdA04e. a 1p217675 B6IlI 362

0.05
0,

bandwidth larger by 50% of that observed in the ISM. HD23302 (17 Tau)  B6IIl 37 002
HD23408 (20 Tau) B8Ill 3.87 0.05

HD23480 (23 Tau) B6IV ~ 4.18 0.08

. . HD23630 (25 Tau) B7III 2.9 0.03

2. The instrument and observations HD37903 B15V 783 036
The aim was to observe reddened stars (a) which emit a lafge30614 09.5| 429 0.26

fraction of their energy in the UV, but still without ionizing
significantly the gas and (b) with interstellar matter on the line

of sight close to the star, to be sure that molecules there, are The observations were carried out during two observing pe-
subject to strong UV radiation from ity ~ 50V cm~3).  fiods in March 1997 and in September 1997 with the spectro-
Reflection nebulae illuminated by A7-B1 stars are the typicefaPh AURELIE at the Coude focus of the 1.52 m telescope at
candidates we were |00king at. The presence of a reﬂectm Observatoire de Haute Provence, France (Gl”et etal. 1994)
nebula is an indication that a fraction of the matter is irradiatddie dEIGCtOF is a 2048 photodiodes linear Reticon array with
by the UV flux but it does not guarantee that this irradiatetp0x 13 um? pixels, which is read by a Thomson TH7832 CCD
matter is on the line-of-sight of the target star. In particulagystem of two alternatingly reading CCDs. Only one grating was
if the illuminated matter is in the background of the star, nésed, withl.2 10* lines cm ™! giving a resolution in the spectral
broadening will be detected. For instance, this is probably tf&ges where we observed®f= 60 000. This grating is used
case of the four Pleiades stars 17, 20, 23 and 25 Tau thatifz&€ombination with a filter OG515 in order to avoid second
selected because they were in the list of objects observeddger image overlap. Each resolution element is fully sampled
Josafatsson & Snow (1987). In order to have statistically enoug three pixels of the CCD, i.€1.03 Alpx. The resolution el-
stars to bring an effect to the fore, we needed a sample of bRgent is0.096 A which is necessary to measure a broadening
stars as large as possible. It consists in 27 stars which wefct of0.3-0. 4A. Four different wavelength ranges were ob-
selected in order to fullfil a number of constraints: sufficierfi€rved in order to study the possible width variations of several
redden|ng h|gh br|ghtness (rn< 7) and Spectra| type ear“erDlBS One was centered on 58]&00 measure the Na D lines
than AO. Some relevant parameters of the chosen program st@fgneasuring the velocity profile induced by clouds on the var-
are listed in Tabl&]1. These stars were selected from the sam@us lines of sight and the three others were centered on DIBs
of stars already observed by Josafatsson & Siow {1987) &1®7, 6379 and 6614, Telluric lines, originating in the Earth’s
from the Van Den Bergh catalogue (1966), they are mostly atmosphere, were detected in the spectrum of the fast rotating
reflection nebulae associated to early type stars. A reference stafeddened B3V star HD120315. To isolate DIBs from stellar
HD30614, seen through standard diffuse interstellar medidifies, we have observed 11 non-reddened stars with spectral
was also Observed' for Comparison. typeS similar to those of the target ObjeCtS.
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3. Data processing . HDS4078 ...HD 34078
3.1. Instrumental effects 107

The observed spectra are corrected for detector offset and pIXE
to pixel sensitivity variations (flat fielding), by means of offset’|
exposures and using a Tungsten calibration lamp respectively.
The dark current was found to be negligible. The telluric arteff
stellar lines are identified from spectra of the observed cali¢" : ‘ ‘ ‘ ‘ ‘
5795 5796 5797 5798 5799 5800 6613 6614 6615 6616 6617
bration stars. Each spectrum is divided by the spectum of a

reference star with a close stellar type in order to have a flat

continuum around the analyzed diffuse band. Then, the conq‘g—
uum is normalized to unity and interpolated at the line positian
with a parabolic fit, this operation inducing only a small ers |
ror. The wavelength scale was calibrated with exposures on é
Thorium-Argon emission lamp. Data reduction was made at thet

Observatoire de Paris-Meudon using the IDL software. 04
0.2

. . . 0.0 L L . .

3.2. Line W|dth extraction 5794 5795 5796 5797 5798 5799 6612 6613 6614 6615

HD 216200 HD 216200

This width comparison with the reference star is not obvious:

we must take into account the different processes which c ‘HD ‘2099‘75 S PP ‘HD 2‘05@9
affect the width of the observed DIB. There could be possibly, ok
numerous clouds in the line of sight and important turbulence ¥ ok \
inside each cloud. The Na D lines were used to quantify tI%e '
contribution of the intervening clouds in the DIB broadenlng d 06¢
This effect can be deconvolved from the width of the diffuse’’ 0-4¢
band observed in order to obtain a representative width of the 0.2p
intrinsic DIB profile in the UV irradiated environment. Each ¥ bt T ——
., 97955796 5797 5798 5799 5800 5794 5795 5796 5797 5798

NaD velocity profile was assumed to be gaussian in order to fit

the line, including possible saturation effect. The comparisig. 1. Spectra o\5797 andA6613 DIB of target stars superimposed
method comprises two steps: on the reference star (dot-dash lines) which would be observed towards

a similar line of sight: on the top, HD34078 has a clear broadening for
(1) the diffuse band\5797 of the reference star HD30614 isthe A\5797 and not for the\6613 — in the middle, HD216200 with the
deconvolved by its own fitted velocity profile deduced frorfame results — at the bottom, HD209975 and HD205139 which have
NaD lines to obtain the intrinsic feature’s profile for this stalfot aA5797 broadened.
(2) this reference DIB of the diffuse medium is convolved with

the fitted velocity profile of the target star observed where the UV flux is strong (typically of 50/ cm—?), the rota-

The procedure is valid as long as the DIB feature is opticallignal temperature is locked around 100 K whatever the carrier’s
thin, which is always the case. At this stage, it is as if bogize is. So, for a given ro-vibrational transition, the physical
diffuse bands, measured on the reddened target star andWisih of the diffuse band must be almost the same as soon as
reference, were seen through the “same” line of sight, i.e. wiiuv > 50 eV cm™?. Inafirst step we have used the differential
the same cloud velocity profile. It is then justified to compar@ethod of Sect. 3.2, i.e. as free as possible from instrumental
the two\5797 bands, with depth normalized to 1, as it is theiias and effects of intervening clouds, in order to reveal some
physical width corresponding to the rotational enveloppe whigystematic broadening in RN, and secondly, we have tried to
interests us. The widths of the diffuse band and the refererfigsive the best estimate of the intrinsic bandwidth which carries
are measured iA at three different levels: 5%, 30% and 60 the actual information on rotation.

% of the maximun in order to have a mean width independent
on the possibly blended bands and on the asymmetrical profjle The\5797 broadening

of the DIB.
On a statistical sample of 27 stars observed, 21 of them have dif-

fuse bands detected with a sufficient signal-to-noise ratio (S/N
> 100). Tabld R gives for each star observed, the interstellar
The RLL model indicates that there should be a suprathewxtinction evaluated from E(B-V) and taken&a$ E(B-V), the

mal rotation of PAHs in regions where the UV flux is highdifference of width measured at B0of the DIB depth and the

but the model makes another important prediction: this physiverage one between the levels a¥38nd 60% between the

cal broadening must bguite constantindeed, in such regionstarget star and the interstellar medium star, corrected as depicted

4. Results
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Table 2. Measured width difference between the target star ar
reference star HD30614 seen through the same Doppler profile
maximum of the DIB depth. Column (4) is the average broad .
between the two levels at 30% and 60%. The last column lis

width of the “intrinsic” A\5797 DIB measured.

STAR Av = 31E(B-V) A/\FOVVHM A)\<39’60%> Aéznt [

(A) (A) (A) .
HD2905 1.02 0.22 0.15 0.7( i N
HD13267 1.27 0.16 0.1 0.6° H -
HD20041 2.26 0.02 0.04 0.5 0’7.‘."—‘
HD23180 0.80 0.25 0.25 0.7! -0.18 0.00 0.10 0.20 0.30 0.40
HD23478 0.77 0.22 0.23 0.6! ANA
Eggﬁg? 01'936 82&15 858 8% Fig. 2. Histogram showing the distribution of the average broadening

: : : : compared to the reference star for all observed targets foking7

HD21389 1.74 0.22 0.18 0.76 DIB.
HD34078 15 0.36 0.34 0.90
HD43836 1.4 0.18 0.15 0.76
HD53367 2.3 0.05 -0.04 0.50 reference star and 7 stars (or 50%) have one in the range 0.1 to
HD147010 0.8 0.28 0.20 0.78 0.2A.When the measured broadening was lower thadQvie
HD183143 3.96 0.19 0.18 0.68 considered that there was no effect. These results are summa-
HD190603 2.23 0.20 0.16 0.75  rized on the histogram of Figl 2. We have checked that no bias is
HD199478 1.48 0.02 0.01 0.50 introduced by some peculiarity of the reference HD30614 since
Egggggg 13 8'(1)8 8'82 0/53 we obtaingd the same results using HD209975 another classical
HD209975 1:08 0:02 b. 0.'50 standard in DIB studies.
HD213087 1.76 0.13 0.15 0.60 For the other two DIBs ah6379 and A6613, such broad-
HD216200 0.74 0.29 0.22 0.76 €ning of the bandhas not been detecteglen in the targets
HD217675 0.15 0.01 0.02 0.45 Where the\5797 DIB is unambiguously broader. This lack of

broadening for two other DIBs is not in contradiction with our
prediction forA5797, becausé B can be much lower for the

above. As an illustration, six resulting spectra for #5897 and corresponding transitions, the carrier being the same or not. On

16613 are plotted in Fid.J1 where the solid line is the target DII%he contrary, t'his behaviqur proves that our processing is valid
and the dash-dotted line is the reference star. The two on thei’t'i‘[gI does not introduce significant artefacts.
are stars which show clearly a broadening fort6&97 and not
for the other two DIBs observed, while the two on the bottom dh2. The intrinsic width
not have a broadened797 and fit the reference profile quite
well.

Table[2 shows that 14 stars out of 21, that is to say 6
of the sample, exhibit a diffuse band797 significantly larger

A second part of the processing on the spectra was to use the

6ié}(])‘ormation on the line of sight carried by the Na D components
to derive the “intrinsic’A5797 DIB profile for each star. Now,
than the same band arising from the interstellar diffuse medi CM5797 diffuse baf‘d was decorwvolved by the velocity profile
where density and radiative conditions are different. The oth ?duced fr_om N?(Eo(y?fz I?Grogl)l target stars observe_d. '_thn, the
34% with no broadened DIB may be explained by stars wiflY€rage W'qth%‘az—_o) measured on the “intrinsic”

no matter close to them or with a line of sight configuratioR!B IS considered as the widgtoper tothe rotational envelope
which does not fill our criteria. The broadening varies from 0@N!y- Those “intrinsic” widths are listed in the last column of

to 0.3A between the reference star HD30614 and the differe[PI€2 and the corresponding histogram is on[Hig. 3. It shows
lines of sight. This is somewhat lower than what was roughifjat the sample is split as expected into two families:

derived by RLL from data of Josafatsson & Snow (1987). HOWs) one has intrinsic widths centered around G&@hich cor-

ever, the .uncertamty on the width estimate we derived, from respond to the group of stars where there is no broadening
the_lr pl_JbI|shed spect(a,_was probably too large fc_)r an accurate compared to the diffuse interstellar medium

val!dathn of our prediction. The result of our dedlcatgd obseﬁ) the other one, with widths 0.70A, is correlated with the
vations is that we havectually observed that thg5797 diffuse sample in which an actual broadening has been observed.
band shows a broadeningwards a large fraction of stars as-
sociated with strong UV irradiated regions. The most obvious The rather smooth distribution could reflect the fact that the
case is HD34078 whichisilluminating a reflection nebula wheli@es-of-sight toward reflection nebula stars contain matter close
A5797 is broader by about 0.3% than the reference star seero the star as well as general interstellar matter in varying ratios

through its line of sight. Among the sample of 14 stars, 7 casegen if the matter close to the star consistently producéser

(or 50%) have a broadening of more than@.@ompared tothe DIB with FWHM=0.8. So, an average width of about 0ASor
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medium (Snow et al. 1977, 1995; Walker et al. 1980; Josafatsson
& Snow[1987). An interpretation could be that in these regions,
the UV flux from the star is too strong and destroys the DIB’s
carriers. For both stars, we cannot detect any broadening effect

N L because of the low signal-to-noise ratio.
F E 5. Discussion
£ E 5.1. Local extinction and broadening
F ﬂ We observed that several strongly reddened stars illuminating
[ i PN I SR VN AT S I O S WA A SR A ST ATAVE S A1 PR MO I A W . . . .
0.40 50 060 070 060 a0 160 reflection nebulae exhibit in their spectrum a broadgr97
FWHM (&) DIB compared to the diffuse medium. This result is a strong
Fig. 3. Histogram showing the distribution of the FWHM measured fdndication, but not, however, a definite proof that the measured
the intrinsic width of the\5797 DIB of all target stars. broadening is due to actually irradiated matter on the line of

sight. A strong support for our prediction would be to show that,
_ . . when detected, the broadening 06797 is associated with a
theA5797 DIB in regions exposed to UV flux can be estimatedsufficient amount of irradiated gas close to the star @amthe

Itallows us to derive information on the size of the carrier whicihe of sight We looked for such a correlation using different
will be discussed in the next section. methods.

a) A model of the interstellar extinction taking into account
4.3. Environmental variations of DIB profile in individual stars  the distance of the star and its galactic latitude was used to
The spectra were obtained with a good signal-to-noise ratio deduce for each star a mean extinctiom,, which can be
(> 100) and with a high resolution( 0.03A/pixel). Further- expressed as:
more each band was observed several times, these independent
exposures allowing to test whether substructures in the band Av,, = [Z,.
are real. An important sample a6797 diffuse bands was ob-
tained: it shows on the one hand that this band possesses multiplavhereZ; is the height scale of absorption above the galac-
substructures as previously indicated by Ehrenfreund & Foing tic plane ¢, = 140 pc),D is the distance of the sta,is
(1996,11995), Krelowski & Schmidi{1997), and Sarre et al. its galactic latitude and the mean interstellar extinction used
(1995) and on the other hand that this structured profile differs there, was of 1.9 mag/kpc. Then this mean computed extinc-
from one star to the other. This finding certainly deserves to be tion was compared to the actual extinction observed towards
studied more deeply because it may be possible to find a rela-the star and we tried to find a correlation between the ex-
tionship between the radiation density and variations in the DIB cess of extinction and the excess of broadening. However,

D|sinb
(1 — exp(— 22

| sin b

]%1.9

substructures. it could not be established because many of the stars have
The reflection nebulae associated with the Pleiades stars,a reddening lower than the mean extinction derived from
for example, were observed and exhibit a very weak97 the model. It probably shows that any model of the inter-

DIB. Maybe, it is because the carrier is destroyed in this re- stellar extinction at large scale is not valid at the level of
gion. Another interesting sample of stars are those which be- individual stars because of the heterogeneous distribution
long to the Perseus OB2 association (HD23180, HD24398 and of interstellar dust.
HD23478): these stars are obscured by an extended molecidpiVe tried to trace the absorbing matter close to the star by its
cloud, as already shown on the CO map observed by UngerechtsiR emission. The idea was to derive a local extinction from
& Thaddeus(1987), and we note that all three present an obviousthe ratio between the far infrared luminosity of the surround-
broadening. ing dust and the bolometric luminosity of the dereddened
In the same way, the case of HD216200 is interesting; it is star. But it was not possible to have for a sufficient num-
not in the VDB catalogue but shows an important broadening. ber of cases, a good enough evaluation of the infrared flux
In fact, this star seems to be a binary system of a B3e primary which was tentatively derived from the IRAS data. For in-
and a F9IV secondary in which the latter loses mass towards stance, only 28% of the stars in our sample were listed by
the primary and creates a disk around it (Hill etral. 1997). The Gaustad & Van Buren (1993) as extended objects having an
guestions are now: are the diffuse bands observed towards thisexcess of emission at 60n, which indicates the presence
target formed in the disk? and are the carriers able to survive in of interstellar dust at the location of the star.
such an environment? ¢) Another method was to compare the B-V histogram of the
Furthermore, the two well-known reflection nebulae actualstardistributioninanarrow cone around the target star
NGC2023 and NGC7023 were observed and show wéak7 (PMM USNO_A1.0 catalogue, Monet 1996) and a model of
DIBs. It is known for a long time that the diffuse bands there, stellar population of the Galaxy (Robin & Crz 1986). The
are systematically weak compared to normal diffuse interstellar correlation between the observation (PMM) and the model
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500 ‘ ‘ ‘ from IRAS and Hipparcos data found, but this is not statistically
_400¢ ° significant: it is certain that the sample of stars must be greater
& s X to reveal a real trend.

, J00¢

O A 3

5 2008 /" 5.2. Constraints on th&5797 DIB carrier size

[ N E

© 100p In the Red Rectangle, it was only possible to derive the product

0 ‘ ] Trot-AB/ B from the width ofA5797 (see Ed.11). As shown in
0 1 5 3 4 RLL, in reflection nebulae, the rotational temperature is almost

independent on the carrier size and imposes the valda3fB
by removing the degeneracy in the prodé@t,;.AB/B. As
shown by our observations th&797 DIB intrinsic width in

800 ‘ ‘ X] those regions is about 0.26 This value injected in the rota-

] tional model gives new constraints on the size of the carriers if

o 6007 i they are PAH molecules. We have to take into account a term
o which was neglected in the case of the RR which is the P,Q and
© 400 R branches separation, in addition to the broadening induced by
= change in the rotational constant. The width of the band is then
a 200 approximated by the following expression (RLL):

0 ‘ ‘ ] A(hv) = 2.5kT ot AB/B + 4+/ BkT ot 2

o o Av e e The width of the band, expressed in wave number (%),
Fig. 4. Linear regression between distance and extinction Av in tr%se written as:
line of sight towards target stars from the Hipparcos catalogue, crosges ~ 1.74T,,t AB/B + 581N '\/To (em™) (3)

indicate the target starup) for HD183143, there is an obvious excess
of extinction; down) for HD 21389, it shows no evidence of an exces¥
for this star, despite the broadening of ti&r97 DIB in front of it.

ith: B =510"%(N,/78)2.

From RLL (Fig. 8), we can derive an empirical relationship,
valid for the ISM, between the rotational temperature and the
number of carbon atom¥,, which reads:

(Besanon) was r_naQe by fitting the_ parame?er of mean irTrIofM ~ A (N,/78)"7

terstellar extinctionin mag/kpc which is adjustable in the

model of Besapen. This method again did not work beWith A ranging from 152K to 254K, depending on the envi-

cause stars in our sample are in general not very far (ab&fimental conditions. The system of the two equatibhs (3), one

500 pc on average) and the foreground stars do not repred@h€ach case of the ISM and RN, has two unknown quantities

more than 1% of all stars detected in the PMM catalogéhich are the rotational temperature in the ISW{"') and

for each line of sight. Thus, it was impossible to conclud® B/ B corresponding to th&5797 transition. Using the intrin-

about the mean extinction in front of each target star in ti%c width of the band for the ISM and for reflection nebulae of

corresponding direction of the Galaxy. 0.50A and 0.75A (see Sect. 4.2) respectively and considering
d) The purpose of the last modelling was to estimate the extitBat the rotational temperature in reflection nebulae is 100K

tion along the line of sight by using data of the HipparcdfLL), we can then resolve the system and deth8/B and

catalogue. All the stars inside 1 degree of field from targéf for the AE_>797 carrier. The solution for this nominal set of

were recorded. The Hipparcos catalogue provided their d@arameters is:

tance and we pIottgd the _extinctim of gach star versus itg AB/B =0.33%, TLSM —52K and N, = 35.

distance. Then, using a linear regression of the distribution,

our aim was to conclude that our targets showed an excégége uncertainties may come from the approximated law

of extinction. The problem was that the parallax given by~ VersusN. and from the approximation of the P,Q and

Hipparcos are affected by large error bars when the distaf@dranches contribution in E@I(2). We looked for a range of

overtakes 500 pc, and so the linear regression is too unc&utions allowing the parameters to vary within reasonable

tain. In most cases it was not possible to reach a conclusiifflits. This then lead to a range atB/B between 0.1%

Two examples (Fi§l4) are given above to illustrate a sullio; - =47 K) and 0.7% (I3 =59 K) and to a typical num-
cessful case and another which fails. ber of carbon atoms for the5797 DIB carrier between 30 and

45, This evaluation is consistent with other range proposition
To sum up, a direct correlation between th&797 band made by different authors on the basis of the IR emission (Puget
broadening and the presence of absorbing matter close to the&thieger 1989) or using the rotational contour modelling of the
could not be established systematically. Only in a few cases, f@ak separation in the5797 DIB substructures (Ehrenfreund
instance HD21389, is a clear indication of nearby matter bathFoing|1996).
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stars. We claim that this result does agree with a prediction we

made previously (RLL), assuming that the carrier of the DIB .torences

is a free PAH molecule in the interstellar medium. One impor-

tant prediction of this model is the expected behaviour of tfonn B., 1968, ApJ 152, L129

rotational temperature towards stars embedded in reflection nghenfreund P., Foing B.H., 1995, CCP7/PCMI Newsletter 22, 18
ulae, where the irradiation is stronger. A constant temperatlﬁgr?”fée:”dEE'r'ei?;ggn%'I'D"’ 1882’ Q‘Z‘f‘;(;?é ;%5

of &~ 100 K" was predicted in any situation and for any size CE ing B.H.. Ehrenfreund P., 1997, A&A 319, L59

the carrier. Because its width increases linearly with rotatio 1

! MONAhustad J.E., Van Buren D., 1993, PASP 105, 1127
temperature the5797 DIB is a good thermometer, sensitivegjj ot p. Burnage R., Kohler D., et al., 1994, AGAS 108, 181

enough to check the prediction. We interpret the lack of broagy g Harmanec P., Paviovski K., et al., 1997, A&A 324, 965
ening on the rest of the sample as a lack of UV-irradiated mattgfsafatsson K., Snow T.P., 1987, ApJ 319, 436
on the line of sight, a plausible situation, but unfortunately amtelowski J., Schmidt M., 1997, ApJ 477, 209
attempt to correlate the broadening with another indication (LlRger A., Puget J. L., 1984, A&A 137, L5
excess, extinction excess) of matter close to the star than thanet D., 1996, A&AS 188, 5404
presence of a reflection nebula has been unsuccessful. Bec&uget J.L., Eger A., 1989, ARA&A 27, 161
the predicted rotational temperature in reflection nebulae is ctwcell E-M., 1975, In: Field G.B., Cameron A.G.W. (eds.) The Dusty
strained to a very small range around 100 K, we are able to derIingbliJn”Xeréfz VL. 1086, AGA 157 71
AB/B from th ndwidth, sin Trot-AB/B. Wi - N o ’ '
rive/a me%suvltreedti)gtr%sigtw,icih f)?t)\rg?g?tDIB il(l refle((a:tidoen Rouan D., Léger A., Le Coupanec P, 1997, A&A 324, 661
o Sarre P.J., Miles J.R., Kerr T.H., et al., 1995, MNRAS 277, L41
nebulae of abou\\ = 0.75 A, this leads to avalue 0hAB/B  geqro s M., Watkin S., Miles J.R., Sarre P.J., 1992, MNRAS 255,
ranging between 0.13% and 0.7 2% i.e., smaller than estimated ;1 p
by RLL. Using now this value oA B/ B in the case of the dif- snow T.P., York D.G., Welty D.E., 1977, AJ 82, 113
fuse ISM, we can constrain the rotational temperature from tBaow T.P., Bakes E.L.O., Buss R.H. Jr., Seab C.G., 1995, A&A 296,
observed DIB bandwidth, which, inturns, leads to an estimate of L37
the size of the carrier from the model. This size between 30 addgerechts H., Thaddeus P., 1987, ApJS 63, 645
45 carbons is consistent with the most likely size of the carrigan den Bergh S., 1966, AJ 71, 990

molecules (if PAH) as currently proposed in the DIB study. Van der ZwetG. P., Allamandola L. J., 1985, A&A 146, 76
Walker G.A.H., Yang S., Fahiman G.G., Witt A.N., 1980, PASP 92,
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