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299 inDituiDuultilineD{urveyDofDtheDqnterstell≈rDueμiumDofDtheDzeμshiftD[RYDyu≈s≈rDpostDo≈l≈xyD
rUWXVOTaV]RDAstrophysicaltJournalPD2019PD]]UPDZW 4.7 40

298 }heDit≈α≈m≈Dt≈rgeDuillimeterSsu≤millimeterDirr≈yD{peαtrosαopiαD{urveyDinDthepu≤≤le~ltr≈DleepD
nielμbDkwDmmissionDtinesD≈nμDWDmmDkontinuumD{ourαesRDAstrophysicaltJournalPD2019PD]]VPDUWa 4.7 47

297 ty˛–Dp≈losD≈rounμDzD~DZDyu≈s≈rsRDAstrophysicaltJournalPD2019PD]]UPDUWU 4.7 15
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296 {peαtr≈lDmnergyDlistri≤utionsDofDkomp≈nionDo≈l≈xiesDtoDzD~DZDyu≈s≈rsRDAstrophysicaltJournalPD2019PD
]]UPDUZW 4.7 10

295 }heDituiD{peαtrosαopiαD{urveyDinDtheDpu≤≤leD~ltr≈DleepDnielμbDmvolutionDofDtheDuoleαul≈rDo≈sDinD
kwQseleαteμDo≈l≈xiesRDAstrophysicaltJournalPD2019PD]]VPDUWZ 4.7 45

294 }heDituiD{peαtrosαopiαD{urveyDinDtheDp~lnbDtheDuoleαul≈rDo≈sDkontentDofDo≈l≈xiesD≈nμD}ensionsD
withDqllustris}voD≈nμDtheD{≈nt≈DkruzD{iuRDAstrophysicaltJournalPD2019PD]]VPDUW[ 4.7 49

293 }heDituiD{peαtrosαopiαD{urveyDinDtheDp~lnbDkwDtuminosityDnunαtionsD≈nμDtheDuoleαul≈rDo≈sD
kontentDofDo≈l≈xiesDthroughDkosmiαDpistoryRDAstrophysicaltJournalPD2019PD]]VPDUW] 4.7 75

292 }heDituiD{peαtrosαopiαD{urveyDinDtheDp~lnbDv≈tureD≈nμDxhysiα≈lDxropertiesDofDo≈sQm≈ssD{eleαteμD
o≈l≈xiesD~singDu~{mD{peαtrosαopyRDAstrophysicaltJournalPD2019PD]]VPDUXT 4.7 32

291 –Qz≈yDw≤serv≈tionsDofD≈DzD~DZRVDyu≈s≈rSo≈l≈xyDuergerRDAstrophysicaltJournalPD2019PD]][PDU[U 4.7 15

290 u≈ssiveDqu≈s≈rDhostDg≈l≈xiesDinDtheDreionis≈tionDepoαhRDProceedingstoftthetInternationalt
AstronomicaltUnionPD2019PDUYPDUV[QUWU 0.1

289 zesolvingDtheDqnterstell≈rDueμiumDinDtheDvuαle≈rDzegionDofD}woDzDeDYR[]Dyu≈s≈rDpostDo≈l≈xiesDwithD
ituiRDAstrophysicaltJournalPD2019PD]][PDXT 4.7 13

288 }heDuoleαul≈rDwutflowDinDvokDVYWD≈tD≈DzesolutionDofD}woDx≈rseαsRDAstrophysicaltJournalPD2019PD]]UPDXW 4.7 27

287 }heDituiD{peαtrosαopiαD{urveyDinDtheDp~lnbDkonstr≈iningDkumul≈tiveDkwDmmissionD≈tDUDgDzDgDXDwithD
xowerD{peαtrumDin≈lysisDofDi{xmk{DtxDl≈t≈DfromD]XDtoDUUYDopzRDAstrophysicaltJournalPD2019PD]][PDW[ 4.7 9

286 }heDzmy~qmuD{urveyRDqRDiD{e≈rαhDforDmxtenμeμDty˛–Dve≤ul≈rDmmissionDirounμDWUDzDfDYR[Dyu≈s≈rsRD
AstrophysicaltJournalPD2019PD]][PDUaZ 4.7 36

285 }heDlisαoveryDofD≈Dor≈vit≈tion≈llyDtenseμDyu≈s≈rD≈tDzDeDZRYURDAstrophysicaltJournaltLettersPD2019PD
][TPDtUU 7.9 41

284 inDituiD[kDii×D{urveyDofDV[Dyu≈s≈rsD≈tzfDYRaXRDAstrophysicaltJournalPD2018PD]YXPDa[ 4.7 143

283 nullQμisαDUWkwLUâ��TMDm≈ppingD≈αrossDne≈r≤yDg≈l≈xiesDofDtheDmuxqzmDsurveyD≈nμDtheDkwQtoQpVD
αonversionDf≈αtorRDMonthlytNoticestoftthetRoyaltAstronomicaltSocietyPD2018PDX[YPDWaTaQWaWW 4.3 37

282 zesolvingDtheDxowerfulDz≈μioQlouμDyu≈s≈rD≈tDzD~DZRDAstrophysicaltJournalPD2018PD]ZUPD]Z 4.7 14

281 iDxowerfulDz≈μioQlouμDyu≈s≈rD≈tDtheDmnμDofDkosmiαDzeioniz≈tionRDAstrophysicaltJournaltLettersPD
2018PD]ZUPDtUX 7.9 33

280 kh≈nμr≈D–Qz≈ysDfromDtheDzeμshiftD[RYXDyu≈s≈rD~ti{DrUWXVOTaV]RDAstrophysicaltJournaltLettersPD
2018PD]YZPDtVY 7.9 24

279
}heDlustD≈nμD[kDii×DuorphologiesDofDzeμshiftD~XRYD{u≤QmillimeterDo≈l≈xiesD≈tD~VTTDpαDzesolutionbD
}heDi≤senαeDofDt≈rgeDklumpsDinDtheDqnterstell≈rDueμiumD≈tDpighQreμshiftRDAstrophysicaltJournalPD
2018PD]YaPDUV

4.7 53
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278 t≈rgeQsα≈leDmnvironmentDofD≈zeDZRZUDtuminousDyu≈s≈rDxro≤eμD≤yDty˛–mmittersD≈nμDtym≈nDjre≈kD
o≈l≈xiesRDAstrophysicaltJournalPD2018PD]YZPDUTa 4.7 28

277 pDiDsinem≈tiαsD≈longDtheDuinorDixisDofDu]VRDAstrophysicaltJournalPD2018PD]YZPDZU 4.7 24

276 inD]TTQmillionQsol≈rQm≈ssD≤l≈αkDholeDinD≈Dsignifiα≈ntlyDneutr≈lD~niverseD≈tD≈DreμshiftDofD[RYRDNaturePD
2018PDYYWPDX[WQX[Z 50.4 484

275 }heDlisαoveryDofD≈DtuminousDjro≈μDi≤sorptionDtineDyu≈s≈rD≈tD≈DzeμshiftDofD[RTVRDAstrophysicalt
JournaltLettersPD2018PD]ZaPDta 7.9 51

274 iDpighQresolutionDuos≈iαDofDtheDveutr≈lDpyμrogenDinDtheDu]UD}ripletRDAstrophysicaltJournalPD2018PD
]ZYPDVZ 4.7 28

273 voDmviμenαeDforDmnh≈nαeμD[wDiii×D]]D˛…DmDmmissionDinD≈DzD~DZDyu≈s≈rDkomp≈reμDtoDqtsDkomp≈nionD
{t≈r≤urstingDo≈l≈xyRDAstrophysicaltJournaltLettersPD2018PD]ZaPDtVV 7.9 33

272 yu≈ntit≈tiveDkonstr≈intsDonDtheDzeioniz≈tionDpistoryDfromDtheDqouDl≈mpingD’ingD{ign≈tureDinD}woD
yu≈s≈rsD≈tDzDfD[RDAstrophysicaltJournalPD2018PD]ZXPDUXV 4.7 128

271 lustDmmissionDinD≈nDiααretionQr≈teQlimiteμD{≈mpleDofDzDgDZDyu≈s≈rsRDAstrophysicaltJournalPD2018PD]ZZPDUYa4.7 54

270 normingD{uperD{t≈rDklustersDinDtheDkentr≈lD{t≈r≤urstDofDvokDVYWRDAstrophysicaltJournalPD2018PD]ZaPDUVZ 4.7 46

269 voDmviμenαeDforDuillimeterDkontinuumD{ourαeDwverμensitiesDinDtheDmnvironmentsDofDzDgDZDyu≈s≈rsRD
AstrophysicaltJournalPD2018PD]Z[PDUYW 4.7 16

268 {p≈ti≈llyDzesolveμDUVkwLVâ��UMSUVkwLUâ��TMDinDtheD{t≈r≤urstDo≈l≈xyDvokDVYWbDissessingDwptiα≈lDlepthD
toDkonstr≈inDtheDuoleαul≈rDu≈ssDwutflowDz≈teRDAstrophysicaltJournalPD2018PD]Z[PDUUU 4.7 17

267 }heD[kDii×DemissionD≈sD≈Dmoleαul≈rDg≈sDm≈ssDtr≈αerDinDg≈l≈xiesD≈tDlowD≈nμDhighDreμshiftsRDMonthlyt
NoticestoftthetRoyaltAstronomicaltSocietyPD2018PDX]UPDUa[ZQUaaa 4.3 75

266 xreμiαtingDyu≈s≈rDkontinu≈Dne≈rDty˛–DwithDxrinαip≈lDkomponentDin≈lysisRDAstrophysicaltJournalPD
2018PD]ZXPDUXW 4.7 34

265 zesolvingDtheDq{uD≈tDtheDxe≈kDofDkosmiαD{t≈rDnorm≈tionDwithDituibD}heDlistri≤utionDofDkwD≈nμD
lustDkontinuumDinDzD~DVRYD{u≤millimeterDo≈l≈xiesRDAstrophysicaltJournalPD2018PD]ZWPDYZ 4.7 56

264
}heDkwDtuminosityDlensityD≈tDpighQzDLkwtlzMD{urveybDiD{ensitivePDt≈rgeQ≈re≈DjlinμD{e≈rαhDforDtowQrD
kwDmmissionDfromDkolμDo≈sDinDtheDm≈rlyD~niverseDwithDtheDs≈rlDoRDr≈nskyD‘eryDt≈rgeDirr≈yRD
AstrophysicaltJournalPD2018PD]ZXPDXa

4.7 52

263 lenseDo≈sPDlyn≈miα≈lDmquili≤riumDxressurePD≈nμD{t≈rDnorm≈tionDinDve≈r≤yD{t≈rQformingDo≈l≈xiesRD
AstrophysicaltJournalPD2018PD]Y]PDaT 4.7 52

262 xpqj{{bD~nifieμD{α≈lingDzel≈tionsDofDo≈sDlepletionD}imeD≈nμDuoleαul≈rDo≈sDnr≈αtionsRDAstrophysicalt
JournalPD2018PD]YWPDU[a 4.7 332

261 {moothDpDiDtowDkolumnDlensityDwutskirtsDinDve≈r≤yDo≈l≈xiesRDAstronomicaltJournalPD2018PDUYYPDVWW 4.9 7
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260 xhysiα≈lDxropertiesDofDuoleαul≈rDklouμsD≈tDVDpαDzesolutionDinDtheDtowQmet≈lliαityDlw≈rfDo≈l≈xyDvokD
Z]VVD≈nμDtheDuilkyD’≈yRDAstrophysicaltJournalPD2017PD]WYPDV[] 4.7 50

259 inDituiD{urveyDofD{u≤millimeterDo≈l≈xiesDinDtheDmxtenμeμkh≈nμr≈leepDnielμD{outhbD
{peαtrosαopiαDzeμshiftsRDAstrophysicaltJournalPD2017PD]XTPD[] 4.7 74

258 uilli≈rαseαonμDqm≈gingDofDtheDz≈μioDmmissionDfromDtheDyu≈s≈rDwithDtheDuostDu≈ssiveDjl≈αkDpoleD≈tD
zeioniz≈tionRDAstrophysicaltJournaltLettersPD2017PD]WYPDtVT 7.9 8

257 z≈piμlyDst≈rQformingDg≈l≈xiesD≈μj≈αentDtoDqu≈s≈rsD≈tDreμshiftsDexαeeμingDZRDNaturePD2017PDYXYPDXY[QXZU 50.4 117

256 }heDkomp≈αtPD~UDkpαDpostDo≈l≈xyDofD≈Dyu≈s≈rD≈tD≈DzeμshiftDofD[RURDAstrophysicaltJournalPD2017PD]W[PDUXZ 4.7 63

255 }pmD{xi}qitt—Dzm{wt‘mlDH[{rm{k}}P{rm{ii}}×HDkwwtqvoDtqvmDlmnqkq}DqvDoiti–qm{RDAstrophysicalt
JournalPD2017PD]WXPDY 4.7 65

254 ugDiiDi≤sorptionD≈tDVDRDAstrophysicaltJournalPD2017PD]YTPDU]] 4.7 26

253 vwDw‘mzlmv{q}—DwnDt—uivQitxpiDmuq}}qvoDoiti–qm{Dizw~vlDiDy~i{izDi}z~DYR[RD
AstrophysicaltJournalPD2017PD]WXPD]W 4.7 36

252 o≈sDlyn≈miαsDofD≈DtuminouszeDZRUWDyu≈s≈rD~ti{DrUWUaOTaYTDzeve≈leμD≤yDituiDpighQresolutionD
w≤serv≈tionsRDAstrophysicaltJournalPD2017PD]XYPDUW] 4.7 36

251 t≈rgeDtur≤ulentDreservoirsDofDαolμDmoleαul≈rDg≈sD≈rounμDhighQreμshiftDst≈r≤urstDg≈l≈xiesRDNaturePD
2017PDYX]PDXWTQXWW 50.4 49

250 lenseDuoleαul≈rDo≈sD}r≈αersDinDtheDwutflowDofDtheD{t≈r≤urstDo≈l≈xyDvokDVYWRDAstrophysicaltJournalPD
2017PD]WYPDVZY 4.7 63

249 kopiousDimountsDofDlustD≈nμDo≈sDinD≈DzDeD[RYDyu≈s≈rDpostDo≈l≈xyRDAstrophysicaltJournaltLettersPD
2017PD]YUPDt] 7.9 82

248 iD{p≈ti≈llyDzesolveμD{tuμyDofDkolμDlustPDuoleαul≈rDo≈sPDpDiiDzegionsPD≈nμD{t≈rsDinDthezeDVRUVD
{u≤millimeterDo≈l≈xyDitm{{Z[RURDAstrophysicaltJournalPD2017PD]XZPDUT] 4.7 52

247 }heD{urveyDofD’≈terD≈nμDimmoni≈DinDtheDo≈l≈αtiαDkenterDL{’ioMbDuoleαul≈rDklouμDmvolutionDinDtheD
kentr≈lDuoleαul≈rD oneRDAstrophysicaltJournalPD2017PD]YTPD[[ 4.7 50

246
iDWWDopzD{urveyDofDtoα≈lDu≈jorDuergersbDmstim≈tingDtheD{izesDofDtheDmnergetiα≈llyDlomin≈ntD
zegionsDfromDpighQresolutionDue≈surementsDofDtheDz≈μioDkontinuumRDAstrophysicaltJournalPD2017PD
]XWPDUU[

4.7 28

245 ituiDzesolvesDtheDvuαle≈rDlisksDofDirpDVVTRDAstrophysicaltJournalPD2017PD]WZPDZZ 4.7 70

244 }heDmlomQkitqniD{urveybDqnterferometriαDw≤serv≈tionsDofDUVZDo≈l≈xiesDwithDkizuiRDAstrophysicalt
JournalPD2017PD]XZPDUYa 4.7 84

243 leepDkwLUâ��TMDw≤serv≈tionsDofzeDURZVDklusterDo≈l≈xiesDwithD{u≤st≈nti≈lDuoleαul≈rDo≈sDzeservoirsD
≈nμDvorm≈lD{t≈rDnorm≈tionDmffiαienαiesRDAstrophysicaltJournalPD2017PD]XaPDV[ 4.7 40
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242 lyn≈miα≈lDkh≈r≈αteriz≈tionDofDo≈l≈xiesD≈tz~DXâ��ZDvi≈D}ilteμDzingDnittingDtoDituiD[kDii×Dw≤serv≈tionsRD
AstrophysicaltJournalPD2017PD]YTPDU]T 4.7 39

241 u≈ppingDtheDty˛–mmissionD≈rounμD≈z~DZRZDy{wDwithDu~{mbDmxtenμeμDmmissionD≈nμD≈Dkomp≈nionD≈tD≈D
kloseD{ep≈r≈tionRDAstrophysicaltJournalPD2017PD]X]PD[] 4.7 32

240 xhysiα≈lDxropertiesDofDUYDyu≈s≈rsD≈tzgDZRYRDAstrophysicaltJournalPD2017PD]XaPDaU 4.7 157

239 uoleαul≈rDo≈sDinD}hreez~D[Dyu≈s≈rDpostDo≈l≈xiesRDAstrophysicaltJournalPD2017PD]XYPDUYX 4.7 56

238 vm’Dkwv{}ziqv}{DwvD}pmDuwtmk~tizDoi{DqvD}pmDxzw}w}—xqkitDpytqzosDjzqDUVTVâ��T[VYD
ivlDjzqDUWWYâ��TXU[RDAstrophysicaltJournalPD2016PD]WTPDZW 4.7 6

237 }pmDxivQ{}izz{UDlq{}iv}DzDfDYRZDy~i{izD{~z‘m—bDuwzmD}pivDUTTDy~i{iz{D’q}pqvD}pmD
nqz{}Do—zDwnD}pmD~vq‘mz{mRDAstrophysicaltJournal,tSupplementtSeriesPD2016PDVV[PDUU 8 193

236 pDqDivlDkwD‘mtwkq}—Dlq{xmz{qwv{DqvDvmizj—Doiti–qm{RDAstronomicaltJournalPD2016PDUYUPDUY 4.9 50

235 }pmDituiD{xmk}zw{kwxqkD{~z‘m—DqvD}pmDp~jjtmD~t}ziDlmmxDnqmtlbD{mizkpDnwzD
[H{rm{k}}P{rm{qq}}H×DtqvmDivlDl~{}Dmuq{{qwvDqvDZDRDAstrophysicaltJournalPD2016PD]WWPD[U 4.7 70

234
}pmDituiD{xmk}zw{kwxqkD{~z‘m—DqvD}pmDp~jjtmD~t}ziDlmmxDnqmtlbDkwv}qv~~uDv~ujmzD
kw~v}{PDzm{wt‘mlDURVDmmDm–}zioitik}qkDjiksozw~vlPDivlDxzwxmz}qm{DwnD}pmDniqv}m{}D
l~{}—D{}izQnwzuqvoDoiti–qm{RDAstrophysicaltJournalPD2016PD]WWPDZ]

4.7 96

233 xzwjqvoD}pmDqv}mz{}mttizDumlq~uDivlD{}izDnwzui}qwvDwnD}pmDuw{}Dt~uqvw~{Dy~i{izD
i}zeDZRWRDAstrophysicaltJournalPD2016PD]WTPDYW 4.7 67

232 iD}w}itDuwtmk~tizDoi{Dui{{Dkmv{~{Dqv ~DVâ��WD{}izQnwzuqvoDoiti–qm{bDtw’QrkwD
m–kq}i}qwvDxzwjm{DwnDoiti–qm{â��Dm‘wt~}qwviz—D{}i}m{RDAstrophysicaltJournalPD2016PD]V[PDU] 4.7 48

231
ituiD{xmk}zw{kwxqkD{~z‘m—DqvD}pmDp~jjtmD~t}ziDlmmxDnqmtlbDkwDt~uqvw{q}—Dn~vk}qwv{D
ivlD}pmDm‘wt~}qwvDwnD}pmDkw{uqkDlmv{q}—DwnDuwtmk~tizDoi{RDAstrophysicaltJournalPD2016PD
]WWPDZa

4.7 83

230
ituiD{xmk}zw{kwxqkD{~z‘m—DqvD}pmDp~jjtmD~t}ziDlmmxDnqmtlbD}pmDqvnzizmlDm–km{{DwnD
~‘Q{mtmk}mlzeDVâ��UTDoiti–qm{Di{DiDn~vk}qwvDwnD~‘Qkwv}qv~~uD{twxmDivlD{}mttizDui{{RD
AstrophysicaltJournalPD2016PD]WWPD[V

4.7 195

229 ituiD{xmk}zw{kwxqkD{~z‘m—DqvD}pmDp~jjtmD~t}ziDlmmxDnqmtlbD{~z‘m—Dlm{kzqx}qwvRD
AstrophysicaltJournalPD2016PD]WWPDZ[ 4.7 135

228 }pmDqwvq mlDoi{DqvDvmizj—Doiti–qm{Di{D}zikmlDj—D}pmD[vqq×DUVVDivlDVTYD˛…mD}ziv{q}qwv{RD
AstrophysicaltJournalPD2016PD]VZPDU[Y 4.7 48

227 }pmDquxik}DwnDuwtmk~tizDoi{DwvDui{{Duwlmt{DwnDvmizj—Doiti–qm{RDAstronomicaltJournalPD
2016PDUYUPDaX 4.9 20

226 }pmDituiD{xmk}zw{kwxqkD{~z‘m—DqvD}pmp~jjtm~t}ziDlmmxDnqmtlbDuwtmk~tizDoi{D
zm{mz‘wqz{DqvDpqopQzml{pqn}Doiti–qm{RDAstrophysicaltJournalPD2016PD]WWPD[T 4.7 73

225 }heDpqSwpSzeαom≤in≈tionDlineDsurveyDofDtheDinnerDuilkyD’≈yDL}pwzMRDAstronomytandtAstrophysicsPD
2016PDYaYPDiWV 5.1 79
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224 iDyu≈s≈rDlisαovereμD≈tDreμshiftDZRZDfromDx≈nQ{}izz{URDMonthlytNoticestoftthetRoyaltAstronomicalt
SocietyPD2016PDstwWV][ 4.3 17

223 }emper≈tureDmvolutionDofDuoleαul≈rDklouμsDinDtheDkentr≈lDuoleαul≈rD oneRDProceedingstoftthet
InternationaltAstronomicaltUnionPD2016PDUUPDUZTQUZU 0.1

222 sqtwxiz{mkQ{kitmDl~{}Dlq{s{DqvDpqopQzml{pqn}Dt~uqvw~{D{~juqttqum}mzDoiti–qm{RD
AstrophysicaltJournalPD2016PD]WWPDUTW 4.7 161

221 kwuxizqvoD[kDii×PDpDiPDivlDkwDl—viuqk{DwnDvmizj—Doiti–qm{RDAstronomicaltJournalPD2016PDUYVPDYU 4.9 19

220
}pmDituiD{xmk}zw{kwxqkD{~z‘m—DqvD}pmDp~jjtmD~t}ziDlmmxDnqmtlbDquxtqki}qwv{DnwzD
{xmk}zitDtqvmDqv}mv{q}—DuixxqvoDi}Duqttqum}mzD’i‘mtmvo}p{DivlDkujD{xmk}zitD
lq{}wz}qwv{RDAstrophysicaltJournalPD2016PD]WWPD[W

4.7 21

219
pqopQzm{wt~}qwvDwj{mz‘i}qwv{DwnDuwtmk~tizDtqvm{DqvDizxDVVTbDsqvmui}qk{PD
uwzxpwtwo—PDivlDtquq}{DwvD}pmDixxtqkijqtq}—DwnD}pmDiuuwvqiD}pmzuwum}mzRD
AstrophysicaltJournalPD2016PD]WWPDXU

4.7 10

218 }pmDuwtmk~tizD’qvlDqvD}pmDvmizm{}D{m—nmz}Doiti–—Dkqzkqv~{Dzm‘mitmlDj—DituiRD
AstrophysicaltJournalPD2016PD]WVPDUXV 4.7 28

217 jzqop}D[kDii×DivlDl~{}Dmuq{{qwvDqvD}pzmmDzDfDZRZDy~i{izDpw{}Doiti–qm{Dwj{mz‘mlDj—DituiRD
AstrophysicaltJournalPD2016PD]UZPDW[ 4.7 135

216 pqopQzm{wt~}qwvDzilqwDkwv}qv~~uDumi{~zmumv}{DwnD}pmDv~ktmizDlq{s{DwnDirpDVVTRD
AstrophysicaltJournalPD2015PD[aaPDUT 4.7 55

215
}pmDsqtwxiz{mkQ{kitmD{}izDnwzui}qwvDti’Di}Dzml{pqn}DXbD’qlm{xzmilPDpqopt—Dmnnqkqmv}D
{}izDnwzui}qwvDqvD}pmDl~{}Qwj{k~zmlD{}izj~z{}Doiti–—DovVTRDAstrophysicaltJournalt
LettersPD2015PD[a]PDtU]

7.9 95

214 ivDituiD{~z‘m—DwnD{~juqttqum}mzDoiti–qm{DqvD}pmDm–}mvlmlDkpivlziDlmmxDnqmtlD
{w~}pbDvmizQqvnzizmlDuwzxpwtwoqm{DivlD{}mttizD{q m{RDAstrophysicaltJournalPD2015PD[aaPDUaX 4.7 86

213
kwujqvmlDkwDivlDl~{}D{kitqvoDzmti}qwv{DwnDlmxtm}qwvD}qumDivlDuwtmk~tizDoi{D
nzik}qwv{D’q}pDkw{uqkD}qumPD{xmkqnqkD{}izQnwzui}qwvDzi}mPDivlD{}mttizDui{{RD
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