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HCN 4-3 and HCO* 4-3 survey

SURVEY STATUS 22 R bright galaxis

100% complete (Nov. 2015 — Jul. 2017)
» The survey is completed without any major problem;

» Sensitivity as expected,;

» but signals are much weaker than predicted.

» Affected by ozone features NGC 1097 and NGC 1365
were non-detections in neither line.

» HCN not detected in NGC 2146, NGC 2903 & NGC 3521.



RESULTS

» six galaxies with jiggle mode (Tan et al. submitted)
» Star formation relations
» Line ratios (HCN, HCO+)

» NGC 253 (Jiang et al. in prep)
» dense gas fraction radial profile

» dense gas fraction vs. Lir

» Line ratios (HCN, HCO+, CO)



SURVEY - STARE MODE

NGC891

2h22m50s 40s 30s
RA (J2000)

NGC4631

12h42m20s 10s 41m50s
RA (J2000)

resolution ~ 14"




SURVEY - JIGGLE MODE
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RESULTS

Jiggle-mapping:

Tan et al. (submitted)

Lir VS. LHCN(4-3)

Lir vS. Lucot (4-3)
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The dense gas as traced by HCN(4-3) and HCO™ (4-3) is linearly correlated
with the IR emission on sub-kpc scales.

NGC 1068

NGC

——— HCN(4-3)
HCO*(4-3)

6946

T T

SRR BE A REAREES

)
D

3,

_(+20 +|0) 3

R B e AR a=m e s AR SRR R AR AR R RA e AR A LEAR R Rr oo s REANR AR RRE R e e e e s YR i e e AR i T T

Flzosho | Fosdo) | E a2y | o | Feaowsn |3 EChordy | EGhosay U E bz | EChowzn | _-_(—lzo,nlo) ™ HTDMO)' HE ST ES LA ATORE SN ST SRS A ST F+20.+20) _T+'°+20) __30+205 __1 Tor420). __1—20.*«20) ]
SOty 1'% O e Mopeon b [ Mﬂl :

o NEIE e T R W TR Ao B WP IV i)} ,uJIP- L R Y NN LAV N S TR,

E(+20,+10) k= 0. f_(lw.do) S054(-20,+10) 053 E(+20.+10) FMo,410) 05__ o, +|os X053 (~10,+10) 05_ ( 207} 10) os_ [{+20,+10) (+10, F ‘20 1+10) ] I'(HU.HU) b +‘05 Tio,+10) I'(-ZD +10)

M%WMNW

;I E 3 R o riIi= al
L'}LJ"{ ,”? b ; e ST {u—”‘{],’:u]w, [T o T e N DT ore AT I ﬁqﬂ.:L.J{u.uy%.—ifhrjl.,.{h.‘ﬂfl.L[;..”H.{..LLI.—T']RWJII{..E...
F(+20,-20) _‘_(HO—ZO) E —3—(_‘0v_20) —f(-20,-20) F(+20,-20) U X 0200 | 0200 | F(-10-20) | F(-20-20) [{+20,-20) ;;fﬂo.—zn) P (0.20) [(-10,-20)

h o n Eo q A
I R AT IO DY R v D '?:":T"r'::':::L'nF:'::'H:::'::H:H::'HH: T R ST I A NSRS VARG U ;2 S PTPOPIGT, 4 60 PP
E {20.0) I"D‘S—E— + o1 F (-100) x0T (-20.0) %053 F 2000 x02F. (+10,0) xIO.L: 0 0. iy X0 f T200)  x0. E E(+2bv°) HRRRE Y X Z 100 I ©0 T 100) T (-200
y‘ﬁkj S ] _:,.4;‘ = F - _:_ j S : _iﬂ’j&t"mﬁ N HUMLI']_F‘IJ 5 W- o u‘I ST T "L
- I | {LLP“IIrJ b R ffr e B IL”'LJIITFU\ A AR AN P I e AL YT ﬂNH‘
F(t20-10) %051 _(+1o m) os_ H-10-10) 053 (-20-10) | 3 (+201-10) %0.5F(+101-10) X085 (010)  x0.5%(~10,-10) Fbo10) | 4 [+20-10) t+10]-10) HORED) H-10l-10) '(+2a 10) i ’(+|o,—1a) ! by F oty '(—zo 10y

‘”‘L‘IN | |u[|’

NG 4

oo S O T O T

WG R NI

Tk
kTR

_(+20 £°> H HHHHH

g tare

qlﬂ.. 1 HI A,gmluuul"]f_ |WIUW L""T‘Jl“il L|.|I it it L8




RESULTS

Tan et al. (submitted)

» Bridge the gap between extragalactic (galaxy-integrated) and Galactic (single clouds)

» linear correlations hold for all densities >104 cm-3!
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HCN/HCO+ RATIO VS. ENVIRONMENT
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RESULTS

» six galaxies with jiggle mode (Tan et al. submitted)
» Star formation relations
» Line ratios (HCN, HCO+)

» NGC 253 (Jiang et al. in prep)
» dense gas fraction radial profile

» dense gas fraction vs. Lir

» Line ratios (HCN, HCO+, CO)



NGC 253
the nearest nuclear starburst

. Bolatto et.al.. 2013



MALATANG COVERAGE OF NGC253




NGC253 SPECTRA
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LINE RATIOS VS. DISTANCE TO NUCLEI

» Dense gas fraction:
HCN/CO or HCO+/CO

Dense gas fraction profile in NGC 253
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» HCN/HCO+ ratio

RHCN/HCO+ in NGC 253
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LINE RATIOS VS. Lig

» Dense gas fraction: » HCN/HCO+ ratio
HCN/CO or HCO+/CO

Dense gas fraction vs. L;g in NGC 253 S Rucnmco + VS. Lig in NGC 253
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LINE RATIO MAPS
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SUMMARY — MALATANG RESULTS

» linear star formation relation (Lir ¢ Lgense)

» HCN/HCO+ ratio show large variation

» Tdense de€Creasing in outer nuclear region;
fdense higher in stronger Lir (NGC253)

XUE-JIAN JIANG (BEE#)
PURPLE MOUNTAIN OBSERVATORY

3 /=
/ DENFREEWAXE
SURPLE MOUNTAIN OBSERVATORY CAS



