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NTRODUCTION DATA MODELIG " FURTHER EVDENCE FOR COLDG4S

*T0 PROPERLY MODEL THE EMISSION DATA, WE NEEDED TO FIE TUNE VARIOUS PARAMETERS WITHIN ROHSA ANTTER Y THATWE G GRPYTHE STRIE OFCOLVGA

\WE MAPPED THE THERMAL CONDENSATION OF DIFFUSE HI IN INTERMEDIATE VELOCITY ,
; . NAMIELY THE NUMBER OF GAUSSIANS AND THE HYPER PARAMETERS CONTROLLING THE SMOQTHNESS OF THIS FIELD IS BY USING THE ABSORPTION DATA WE GET FROM THE DHIGLS
GAS (IVC) TOWARDS URSA MAJOR (UMA) TO UNDERSTAND THE UNDERLYING MECHANISMS . THE SOLUTION. WE STARTED WITH A 2 GAUSSIAN DECOMPOSITION, AND RAISED THE NUMBER OF GRUSSIANS =~ "+ 1'SURVEY (BLAGRAVE ET AL 201} SINCE WE HAVE A KNOWN RADI
OF THERMAL PHASE TRANSITIONS OF NEUTRAL H), ALONG WITH THE TURBULENT PROPERTIES UNTIL WE ACHIEVED A NOISE DOMINATED REDUCED CHI SQUARED MAP. SIX GAUSSIANS VIELDED A GOOD FIT a GALANY (J094912 + 66145 IN OUR FIELD, THS HIGHER RESOLUTION -
OF THE IVC GAS. FOR THE DATA IN OUR FIELD WITHOUT OVER FITTING ANY ELEMENTS OF THE SPECTRA. 3 SURVEY ALLOWS US TO MEASURE ABSORPTION AT THIS POINT. SINCE

 WE KNOW THAT ONLY COLD GAS ABSORBS LIGHT, WF CAN CONCLUDE
THAT THERE IS COLD GAS PRESENT IN THIS IVC. THE ABSORPTION FROM
N . THE DHIGLS SURVEY AND THE EMISSION FROM THE CORRESPONDING ~ -
- IR BN = PIXEL IN THE GHIGLS SURVEY CAN BE SEEN-IN THE PLOT ON THE LEFT. -

: TFIE EQUATION ON THE RIGHT ALLOWS US T0 CALCULATE
T mE '*THESPIN TEMPERATURE T_S-FROM THE BRIGHTNESS
ke TEMPERATURE OF THE CONTINUUM 7.C, AND THE
. - BRIGHTNESS TEMPERATURE AT THE PEAK OF
* - ABSORPTION T_N WHICH ARE ALL KNOWIN UALUES -

FROM BLAGRAVE ET AL. 2017. T_BWAS CALCULATED BY -

w0z | 2 'T T T Mo T seon
LEF) TOTL NTGRTEDCOLUMGENSTY F THE ETRE NORTH CELESTALPOLELODP ROV THEGHOLS 20 I SRIY (WARTH iy /EFT)MAP OF REDUCED G SQUARE VALUES N THE FIED. THE MAP S NOISE DOMINATED, AND DOES R e
ET AL 2015). THE WHITE BOX INDICATES THE REGION OF INTEREST FOR THIS PROJECT, WHICH IS IRECTED AT URSA MAJOR (UMA). (RIGHT) NOT HAVE ANY LARGE STRUCTURES WITHIN IT. INDICATING THAT WE HAVE MODELLED AL FEATURES ~ EEN ON THE RGHT, AND THE RESULTIVG PEAK OF THE
T L I e : FROM THE EMISSION CUBE. (RIGHT) CORRESPONDING REDUCED CHI SOUARED DISTRIBUTION THAT PEAKS :

CNM COMPONENT WAS DETERMINED TOBETB=12K
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THE IVC IS MADE UP OF TWO DISTINCT THERMAL PHASES: THE WARM NEUTRAL MEDIUM (WNM), ' AT 12
WHICH IS WARMER AND MORE DIFFUSE, AND THE COLD NEUTRAL MEDIUM (CNMJ, WHICH IS DENSER i o

AND COLDER. THIS IVC IS LOCATED ABOVE THE GALACTIC PLANE AND IS APPROXIMATELY 3 KPC : :
ABOVE THE GALACTIC PLANE, AND THE PEAK OF THE AVERAGE IVC EMISSION IS LOCATED ARQUND _ TH ERM Al_ PH ASE SEPA RATI []N

a7 KM/S RELATIVE TO THE LOCAL STANDARD OF REST.

; : WE SEPARATEDTHE CHM A0 VN COMPONENTSOF THE N BASED O THE WOTH OF THE GALSSIN CONPONENTS B FIT OF THE SPE[:TRUM N THE PREVIOUS SECTION 10 ESTJMATE THE TURBULENT -
USED T0 MODEL THE DATA. THIS ALLDWED US TO DIRECTLY COMPUTE PROPERTIES OF EACH PHASE NOEPERDENTLYAND. e
AN ALYSIS TUUL RUHSA WA T T WTH O M . - 3 .__‘.LINEWJBTH AND MACH NUMBER FUR THAT LINE []F SIGHT :

- COMPARING THE FINDINGS OF THE EHIGLS DE[I[]MPUSITI[]N T[] THE DEE[]MP[]SITI[]N OF THE
- DHIGLS SURVEY T[] EXAMINE HOW SPATIAL RESOLUTION CHANGES THE CNM MASS FRACTION

S : | STUUYING THE EFFECTS OF “BEAM SMEARINB BY EUMPARING THE GHIGLS AND DHIGLS
g = DEC[]MP[]S]TI[]NS *

THE SPECTRUM OF EACH PIXEL ALONG THE LINE OF SIGHT WAS MODELLED USING ROHSR, WHICH IS A
REGULARIZED OPTIMIZATION ALGORITHM THAT DECOMPOSES EMISSION CUBES INTO A SUM OF
GAUSSIANS. THIS ALLOWS US TO FIT THE FEATURES OF THE SPECTRA AND RELATE THEM BACK T0
THE TEMPERATURE OF THE GAS BEING MODELLED. THIS IS BECAUSE THE 21CM LINE IS BROADENED
DUE TO A COMBINATION OF THERMAL AND TURBULENT MOTION.IN THE PROCESS KNOWN AS
DOPPLER BROADENING. THE END GOAL OF THESE DECOMPOSITIONS IS TO BE ABLE T0 SEPARATE THE
CNM AND WNM COMPONENTS IN ORDER TO EXAMINE EACH THERMAL PHASE INDEPENDENTLY .
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. TWO PHASES SUPERIVIPOSED, WHERE THE CLUE REPRESENTS THE CM, M MASS FRACTION. THERE ARE CLUMPSOF VERY =+« :
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CORRESPONS T0 THE BROADER COMPONENT. THE PLOT ON THE RIGHT DEMONSTRATES.THE NEED FOR N D THEFELD,TERE RE LR CLUNPS OF VRS HEH M NAS FRACTON SUE T ENVELPE WOCATIG THATWE . % e S e L R e R

MULTIPLE GAUSSIAN COMPONENTS IN ORDER TO PROPERLY MODEL THE EMISSION SPECTRA. : HAVE SEEN THE WARM DIFFUSE WNM CONDENSE INTO THE COLD DENSE CNM. . }NULEIRE, M. G:, MCKEE, C. F., HOLLENBACH, D.:& TIELENS,A. G. G. M. 2003, APJ, 587, 278, DO0I:10.1086/368016
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