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SSSummarySummarySummarySummary

SinceSince theirtheir initialinitial detectiondetection byby HegerHeger inin 19221922,, thethe identificationidentification ofof thethe carrierscarriers ofof thetheSinceSince theirtheir initialinitial detectiondetection byby HegerHeger inin 19221922,, thethe identificationidentification ofof thethe carrierscarriers ofof thethe
Diff seDiff se InterstellarInterstellar BandsBands (DIBs)(DIBs) hashas gonegone onon toto becomebecome oneone ofof thethe longestlongestDiffuseDiffuse InterstellarInterstellar BandsBands (DIBs)(DIBs) hashas gonegone onon toto becomebecome oneone ofof thethe longestlongest--( )( ) gg gg
standingstanding problemsproblems inin astrophysicsastrophysics withwith severalseveral hundredhundred DIBsDIBs nownow havinghaving beenbeenstandingstanding problemsproblems inin astrophysics,astrophysics, withwith severalseveral hundredhundred DIBsDIBs nownow havinghaving beenbeen
detecteddetected atat visualvisual wavelengthswavelengths.. AlthoughAlthough thethe carrierscarriers areare widelywidely thoughtthought toto bebedetecteddetected atat visualvisual wavelengthswavelengths.. AlthoughAlthough thethe carrierscarriers areare widelywidely thoughtthought toto bebe
carbonaceo scarbonaceo s molec les/ionsmolec les/ions anan nambig o snambig o s carriercarrier identificationidentification forfor mostmost ofof thethecarbonaceouscarbonaceous molecules/ions,molecules/ions, anan unambiguousunambiguous carriercarrier identificationidentification forfor mostmost ofof thethegg
bandsbands remainsremains elusiveelusive OneOne strongstrong observationalobservational constraintconstraint onon thethe naturenature ofof thethebandsbands remainsremains elusiveelusive.. OneOne strongstrong observationalobservational constraintconstraint onon thethe naturenature ofof thethe
carriers,carriers, however,however, isis thethe detectiondetection ofof DIBDIB substructuresubstructure viavia highhigh--resolutionresolution echelleechellecarriers,carriers, however,however, isis thethe detectiondetection ofof DIBDIB substructuresubstructure viavia highhigh resolutionresolution echelleechelle
spectroscopspectroscopspectroscopyspectroscopy..p pyp py

InIn additionaddition toto thethe manymany visualvisual DIBsDIBs found,found, twotwo DIBDIB detectionsdetections werewere reportedreported inin thetheInIn additionaddition toto thethe manymany visualvisual DIBsDIBs found,found, twotwo DIBDIB detectionsdetections werewere reportedreported inin thethe
nearnear infraredinfrared bb JoblinJoblin etet alal ((19901990)) nearnear 1179711797 55 andand 1317513175 AA TheseThese remainremain thethenearnear--infraredinfrared byby JoblinJoblin etet alal.. ((19901990),), nearnear 1179711797..55 andand 1317513175 AA.. TheseThese remainremain thetheyy (( ))
longestlongest--wavelengthwavelength DIBsDIBs observedobserved andand consequentlyconsequently havehave furtherfurther implicationsimplications forforlongestlongest--wavelengthwavelength DIBsDIBs observed,observed, andand consequentlyconsequently havehave furtherfurther implicationsimplications forfor
thethe naturenature ofof thethe carrierscarriers.. DespiteDespite this,this, therethere havehave beenbeen fewfew followfollow--upup observationsobservationsthethe naturenature ofof thethe carrierscarriers.. DespiteDespite this,this, therethere havehave beenbeen fewfew followfollow upup observationsobservations
ofof thesethese DIBsDIBs WeWe presentpresent herehere highhigh resol tionresol tion UKIRTUKIRT echelleechelle spectroscopspectroscop ofof thetheofof thesethese DIBsDIBs.. WeWe presentpresent herehere highhigh--resolutionresolution UKIRTUKIRT echelleechelle spectroscopyspectroscopy ofof thethepp gg p pyp py
twotwo NIRNIR DIBsDIBs DetectionsDetections towardstowards sightlinessightlines exhibitingexhibiting aa rangerange ofof visualvisual extinctionsextinctionstwotwo NIRNIR DIBsDIBs.. DetectionsDetections towardstowards sightlinessightlines exhibitingexhibiting aa rangerange ofof visualvisual extinctionsextinctions
areare presented,presented, andand variationsvariations inin thethe propertiesproperties andand profileprofile shapesshapes ofof thethe bandsbands areareareare presented,presented, andand variationsvariations inin thethe propertiesproperties andand profileprofile shapesshapes ofof thethe bandsbands areare
consideredconsidered inin thethe conte tconte t ofof thethe kno nkno n propertiesproperties ofof thethe narronarro opticaloptical DIBsDIBsconsideredconsidered inin thethe contextcontext ofof thethe knownknown propertiesproperties ofof thethe narrownarrow opticaloptical DIBsDIBs..p pp p pp
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ObservationsObservationsObservationsObservations

UKIRTUKIRT // CGSCGS44 echelleechelle observationsobservations atat 1179711797 55 &&UKIRTUKIRT // CGSCGS44 echelleechelle observationsobservations atat 1179711797..55 &&
ÅÅ thth tt I R

1317513175 ÅÅ -- AugustAugust 99thth -- 2121stst,, 20082008.. 11--pixelpixel widthwidth slitslit
I R

1317513175 ÅÅ AugustAugust 99 2121 ,, 20082008.. 11 pixelpixel widthwidth slitslit
((00 66”)”) ofof 9191 55”” waswas usedused 22 ×× 22 samplingsampling usedused withwith

    

((00..66”)”) ofof 9191..55”” waswas usedused.. 22 ×× 22 samplingsampling usedused withwith(( )) gg
nonnon--destructivedestructive readoutreadout RR ~~ 3700037000 V Bnonnon--destructivedestructive readoutreadout.. RR ~~ 3700037000.. V B

TargetsTargetsTargetsTargets     gg

� SgrSgr :: “single“single cloud”cloud” sightlinesightline� SgrSgr :: singlesingle cloudcloud sightlinesightline
•• MonitoringMonitoring ofof HDHD 204827204827MonitoringMonitoring ofof HDHD 204827204827

CC OBOB22 NN 1212 t t i lt t i l i htlii htli•• CygCyg OBOB22 NoNo.. 1212:: prototypicalprototypical sightlinesightlineygyg p ypp yp gg
•• EightEight otherother heavilyheavily reddenedreddened (above(above right)right) earlyearly Examples of the UKIRT/CGS4 echelle NIR DIB•• EightEight otherother heavilyheavily--reddenedreddened (above(above right)right) earlyearly-- Examples of the UKIRT/CGS4 echelle  NIR DIB 

t bt i d Th S i htli htypetype starsstars (Stephenson(Stephenson 19921992)) exhibitingexhibiting veryvery highhigh AAVV spectra obtained. The  Sgr sightline was chosen typetype starsstars (Stephenson,(Stephenson, 19921992)) exhibitingexhibiting veryvery highhigh AAVV

((66 66 1515 88)) dd tt diffdiff ISMISM (R li(R li tt ll 20002000
p  g g

as a “single cloud” sightline and Cyg OB2 No 12((66..66 -- 1515..88)) duedue toto diffusediffuse ISMISM (Rawlings(Rawlings etet alal.. 20002000,, as a single cloud  sightline, and Cyg OB2 No. 12 (( )) ( g( g ,,
RawlingsRawlings etet alal 20032003)) andand strongstrong DIBsDIBs (right)(right) is the prototypical bright early-type star with veryRawlingsRawlings etet alal.. 20032003)) andand strongstrong DIBsDIBs (right)(right).. is the prototypical bright early type star with very 

hi h diff di ti tihigh diffuse medium extinction.g
Equivalent widths Equivalent widths / Equivalent widths Equivalent widths / 

2 5E-04 A2 5E 05

Initial Res lts & Concl sionsInitial Res lts & Concl sions
2.5E 04 AV2.5E-05

Initial Results & ConclusionsInitial Results & ConclusionsInitial Results & ConclusionsInitial Results & Conclusions
2 0E 042.0E-04 2.0E-05

•• TheThe NIRNIR DIBsDIBs appearappear toto bebe reasonablyreasonably wellwell•• TheThe NIRNIR DIBsDIBs appearappear toto bebe reasonablyreasonably wellwell
fittedfitted byby aa singlesingle GaussianGaussian withwith somesome evidenceevidence ofof1.5E-04 1.5E-05 fittedfitted byby aa singlesingle Gaussian,Gaussian, withwith somesome evidenceevidence ofof

ll l thl th iiaa longlong--wavelengthwavelength wingwing..gg gg gg
1.0E-04 1.0E-05

•• NeitherNeither (narrow)(narrow) bandband showsshows complexcomplex
1.0E 04

•• NeitherNeither (narrow)(narrow) bandband showsshows complexcomplex
substructure,substructure, contrastingcontrasting withwith somesome ofof thethe narrownarrow5 0E 05 5 0E-06 substructure,substructure, contrastingcontrasting withwith somesome ofof thethe narrownarrow

ti lti l DIBDIB (( SS tt ll 19951995))
5.0E-05 5.0E 06

opticaloptical DIBsDIBs (e(e..gg.. SarreSarre etet alal.. 19951995))..pp (( gg ))
0 0E+00

•• PerPer unitunit extinctionextinction therethere isis nono strongstrong correlationcorrelation0.0E+00 0.0E+00
PerPer unitunit extinction,extinction, therethere isis nono strongstrong correlationcorrelation

b tb t thth 1317513175 ÅÅ dd 1179711797 ÅÅ DIBDIB t tht th
0E+00 2E-05 4E-05 6E-05 8E-05 0E+00 5E-06 1E-05 2E-05

betweenbetween thethe 1317513175 ÅÅ andand 1179711797 ÅÅ DIBDIB strengthsstrengths..
W [11797 5 Å] W [11797 5 Å] / A gg
W [11797.5 Å] W [11797.5 Å] / AV 

E i l t idth f th NIR DIB Th l t th i ht i di t th b fEquivalent widths of the NIR DIBs. The plot on the right indicates the absence of a q p g
strong correlation on a per unit extinction basis Future WorkFuture Workstrong correlation on a per-unit-extinction basis. Future WorkFuture Work

•• CheckCheck forfor (anti(anti--)correlations)correlations againstagainst otherother DIBsDIBsR fR f CheckCheck forfor (anti(anti )correlations)correlations againstagainst otherother DIBsDIBs
dd ii (( 33 44 )) ii thth bj tbj t
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