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SummarySummary II

HH22 ShieldingShielding: : ---- ββ((ττ) ) vsvs fullfull H2, H2, 
correctioncorrection forfor
spheresphere/slab, Go/n /slab, Go/n 
alonealone notnot wholewhole story            story            

---- lineline overlap important overlap important 
oror notnot??

---- determinedetermine thinthin ratesrates
withwith ∫I(∫I(λλ))σσ((λλ)d)dλλ ((nono fit)       fit)       
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SummarySummary IIII

LineLine Transfer: Transfer: ---- OpticallyOptically thickthick, , 
effectivelyeffectively thinthin lineline hashas
higherhigher n_i in n_i in spheresphere vsvs
slab (slab (forfor samesame T)               T)               

---- In MC In MC vsvs ALI beware ALI beware 
convergenceconvergence forfor ττ>>1        >>1        

---- Check Check levelslevels n_i n_i notnot
justjust TTRR oror totaltotal II
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PhotonPhoton ProcessesProcesses in in 
((InhomogeneousInhomogeneous) ) PDRsPDRs

Marco Spaans  (Marco Spaans  (KapteynKapteyn)  )  
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ClumpinessClumpiness

Parameter k Parameter k decreasesdecreases in in expressionexpression forfor RR
For For givengiven NNHH columns of C+ and C columns of C+ and C notnot
stronglystrongly affectedaffected, , butbut spatialspatial extentextent isis
Column Column densitydensity of CO is of CO is boostedboosted in in densedense
clumpsclumps
Back Back scatteringscattering of UV of UV photonsphotons causescauses
complicatedcomplicated clumpclump illuminationillumination:                :                

<cos θ>(λ) and ω(λ)<cos θ>(λ) and ω(λ)
InfluencesInfluences C+ C+ --> C > C --> CO > CO transitiontransition
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S140, S140, edgeedge--onon PDRPDR
n=n=FnFn_c+(1_c+(1--F)n_iF)n_i
r=n_c/n_i, r=n_c/n_i, clumpclump
sizesize l_c=0.02 pc    l_c=0.02 pc    
IuvIuv=140, F=30%, =140, F=30%, 
r=10, n=2(4)  r=10, n=2(4)  cmcm--33



PDR Workshop

totaltotal H H densitydensity [[CICI] 609 ] 609 µµm  &          m  &          
¹³¹³CO 2CO 2--11
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HH22 emissionemission

FluorescenceFluorescence:                                    :                                    
UV UV –– Vis Vis –– IR                                IR                                
DiagnosticDiagnostic forfor IuvIuv//nnHH

No No collisionalcollisional dede--excitationexcitation ifif densitydensity
lessless thanthan 10^4 10^4 cmcm--33 ((samesame forfor multiple multiple pumpingpumping))

ScalingScaling: I: IFF//IuvIuv ((RnRnHH//IuvIuv,,NNHH) and                   ) and                   
NNHH((RnRnHH//IuvIuv,,AvAv))

AlsoAlso pure pure rotationalrotational lineline emissionemission
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2626--ray ray approximationapproximation
33--DD
IsotropicIsotropic illuminationillumination
IRAS G236+39: HI 21 IRAS G236+39: HI 21 
cm and 100 cm and 100 µµm m dustdust
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PhotoratesPhotorates withwith depthdepth

R=R=RoRo e^(e^(--k k AvAv);  );  RoRo strongstrong functionfunction of of TeffTeff
k is a fit and k~1k is a fit and k~1--33
CO (CO (absorptionsabsorptions intointo prepre--dissociateddissociated statesstates) ) 
and Hand H22 ((LymanLyman--WernerWerner+cascade) +cascade) selfself--shieldshield;  ;  
TH, de Jong et al.:                                             TH, de Jong et al.:                                             

ββH2H2(τ>10)={τ^(τ>10)={τ^--1[1[lnln(τ/π^½)]^½+ (τ/π^½)]^½+ 
(b/τ)^½}(b/τ)^½}erfcerfc(τb/(τb/πvπv^̂--2)^½2)^½

RRCOCO * [1+* [1+αβαβCOCO((ττ)]/(1+)]/(1+αα) ) oror shieldingshielding
functionsfunctions van van DishoeckDishoeck & Black (1988)& Black (1988)



PDR Workshop



PDR Workshop



PDR Workshop



PDR Workshop

PhotoratesPhotorates withwith depthdepth

GoodGood ifif lineline overlap is overlap is ignoredignored; ; edgeedge effectseffects
stillstill occuroccur; ; IuvIuv//nnHH ratio ratio crucialcrucial
HH22* (v=6/2.6 * (v=6/2.6 eVeV) versus H) versus H2 2 (J,v)(J,v)
LineLine overlap:  Hoverlap:  H2 2 , H, CO, C, H, CO, C
MC HMC H22: N=135, λ=1000 Å, f=3.5(: N=135, λ=1000 Å, f=3.5(--3),  3),  

A=5.7(8) sA=5.7(8) s--1, η=0.1271, η=0.127
MC CO: N=33, λ=1002 Å, f=2.0(MC CO: N=33, λ=1002 Å, f=2.0(--2),        2),        

A=3.0(11), η=1.0A=3.0(11), η=1.0
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PhotoratesPhotorates withwith depthdepth

ShouldShould integrateintegrate photophoto--ionizationionization and and 
photophoto--dissociationdissociation cross cross sectionssections: σ(λ): σ(λ)
NoteNote: : CRsCRs and and XX--raysrays cancan bebe important; important; 

CRsCRs nono attenuationattenuation, , XX--raysrays
column of Ncolumn of NHH~10^22 ~10^22 cmcm--22
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