ABTOpBI:
1,2 1
K. B. Kpacno6aes™ °, P. P. Taruposa
1 .
Hucmumym xocmuueckux uccneoosanuii PAH,
2 . y
Mockosckuti cocyoapcmeennulil yHusepcumem um. M.B. Jlomonocosa

HaydyHoe  HampaBieHue:  acTpoHOMHUS, acTpopu3MKa U  HCCICIOBAHMS
KOCMHYECKOIO0 TIPOCTPAHCTBA, B TOM YHUCJE HCCIEIOBAHUS TPOUCXOXKICHUS,
CTPOCHUSI U 3BoJOIMU BceenenHol, ramaktuk u 3Be3d, CoJHIA U COJHEYHBIX
CBSI3€M, SK30IJIaHET, IUIAHET COJIHEUHOU CUCTEMBI, 3eMiin U JIyHBI.

Hasganue:
Pa3BuTHe akyCTHUECKO MOJIbI TEMJIOBOM HEYCTOMYMBOCTH BOJIM3HM IPAHULIBI
obsactu POTOUCCOLIUALINH.
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AHHOTAIUS:

PaccmaTpuBaercsi pa3BUTHE aKyCTHYECKOW MOJbl TEIUIOBOM HEYCTOMYMBOCTH B
aToMapHoi 30He obOyactu (oromucconmanuu (PDR), mpumbikaromeid k 00JacTH
MOHU30BaHHOTO BOJOpoAa. B 3Toil 30HE OCHOBHBIE MPOLIECCHI HarpeBa |
OXJIQXKJIEHUS ra3a 00yCJIOBIIEHBI COOTBETCTBEHHO (DOTOIEKTPOHHOU SMUCCHUENH OT
MaJbIX TBUIMHOK U MojeKkysl PAH u Bo30yx1eHHEeM YypOBHEW TOHKOW CTPYKTYpHI
MOHOB YIJIEpOJa U aTOMOB KHCJIOPOJa MPHU CTOJKHOBEHMSIX C aTOMaMU BOJOpPOAA
(BeicBeunBanue B smHMsx ClI 158, Ol 63 um Ol 146 wmxMm). Bo3nwukaer
MHOTronapameTpu4eckasl 3aBUCUMOCTb KPUTEpPHUS Pa3BUTUS HEYCTOMYHMBOCTH OT
YCIOBHUM Cpelbl. Y CTaHOBJIEHO, YTO Cpela TEPMUYECKM HEYCTOWYHMBA B BECHMA
wIOTHBIX PDR ¢ BBICOKOW MHTEHCMBHOCTBIO IMPOHMKAIOIIETO B HUX HW3JIYyYECHUS,
T.e. 3x10°%<G(<10° u 4.5x10%°<n<10® cm™ mpu 360 <T<10* K), mwis THmuanbIX
o6wmit yriaepoma Ec=1.4x10™ u kucaopona E0=3.2x10™ u st ONTHYECKH TOHKHX
nvuHui. HaljgeHo, 4ro C y4YeTOM HENpO3payHOCTH JIMHUKA BBICBEYMBAHUS
pacmmpsiercs obnacte 3HaueHuii Go, N m T. Ha kpurepuit HeycTOWMUMBOCTH
CYLIECTBEHHO BJIMSIOT COOTHOIIEHUs oOumuil Ec u &o. IlpuBenennl mpumepsl
HaOmonaembix PDR, B KOTOpBIX BO3MOXXKHA HEYCTOMYMUBOCTH. J[JIs HUX HaWIEHO
XapaKkTEepHOE BpEMsI Pa3BUTHUS BO3MYILICHUH ting~10°-10* mer m paccTosiHue,
XapaKTepHU3YIOIee MOSBJICHNE BTOPUYHBIX BOJIH, L~10°-5x10?nk. st 0GbEKTOB
BO3PACT KOTOPBIX MPEBBIMIACT lingy U MacmTabbl aTOMapHOW 30HBI B KOTOPBIX
oosbiie L, MOXHO OXHUJATh CYIICCTBEHHOTO BJIMSHUS HEYCTOWYMBOCTU Ha
ctpyktypy PDR. Tepmuuecku HeyctoitumBeie PDR  xapakrtepusyrorcs
MPUCYTCTBHEM MHOKECTBEHHBIX YJAPHBIX BOJIH, TypOYJICHTHBIMH CKOPOCTSIMHU
MOpsiIKa  HECKOJIBKUX  KM/C W BOJIOKHUCTHBIMH  HEOJHOPOTHOCTSIMH  C
MOBBIIIEHHBIMU 3HAYEHUSIMU MJIOTHOCTU U TEMIIEPATYPHI rasa.



Annotation:

We consider evolution of an isentropic thermal instability in the atomic zone of a
photodissociation region (PDR). In this zone gas heating and cooling are mainly
associated with photoelectric emission from dust grains and fine-structure lines
(Nion{C}H{ii}] 158, [ion{OHi}] 63, and [\ion{OKi}] 146 {\micron}),
respectively. The instability criterion has multi-parametric dependence on
conditions of the interstellar medium. We found that the instability occurs when
the intensity of the incident far-ultraviolet field $G_0$ and gas density $n$ are
high. For  example, we  have  $3\timesl073<G_0<1076$  and
$4.5\times10M4<n<1076$ {\cmc} at the temperatures $360 <T<10"4$ K for optical
thin fine-structure lines and for typical carbon and oxygen abundances $\xi_{\rm
C}=1.4\times107{-4}$ and $\i_{\rm O}=3.2\times10"{-4}$. If we take into
account the lines opacity, these ranges of $G_0, n$, and $T$ are expanded.
Moreover, the instability criterion significantly depends on a relation between
$\i_{\rm C}$ and $\xi_{\rm O}$ abundances. We also give examples of observed
PDRs, where instability could occur. For these PDRs the characteristic
perturbation growth time is $t_{\rm inst}\sim1073$ -- $10"4$ yr and the distance
characterizing the formation of secondary waves is $L\sim10"{-3}$ -
$5\times10™{-2}$ pc. For objects which are older than $t_{\rm inst}$ and have
sizes of the atomic zone larger than $L$, we expect that instability significantly
influences on the PDR structure. The presence of multiple shock waves, turbulent
velocities of several kilometers per second, and inhomogeneities with the higher
density and temperature than in the surrounding medium can characterize the
isentropic thermal instability in the PDRs.



