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PHYSICAL CHEMISTRY DIVISION
Subcommittee on Plasma Chemistry
Task Group on Transport Phenomena in Thermal Plasmas

THERMODYNAMIC AND TRANSPORT PROPERTIES OF PURE AND MIXED
THERMAL PLASMAS AT LOCAL THERMODYNAMIC EQUILIBRIUM (LTE)

INTRODUCTION

Thermal plasmas produced at atmospheric pressure by arcs (direct or alternating current) or
by r.f. discharges, with powers ranging from a few kW to a few MW, are increasingly used in
industry since the early seventies. While plasma spray coating represents one of the first
large scale industrial applications, plasma technology is now used for spheroidization
(magnetite or Zr0j...), for vaporization (production of ultra fine SiO or Ti0j pigment...),
for extractive metallurgy (production of ferro-alloys...) and for chemical synthesis

(C2Hp, HCN, NO...). In all of these applications, a knowledge of the thermodynamic and
transport properties of the different gases under plasma conditions is of prime importance.
It is therefore not surprising that considerable effort has been devoted over the last two
decades to the calculation and the experimental measurements of these properties under dif-
ferent conditions.

Realizing the importance of such fundamental data which seems to be scattered over a large
number of different scientific journals and special publications of a rather limited circu-
lation, the sub committee on Plasma Chemistry of the International Union of Pure and Applied
Chemistry has appointed in July 1977 a Task group on 'Transport Phenomena in Thermal Plasmas'
under the chairmanship of Dr. Claude Bonet of the CNRS-Laboratoire des ultra-réfractaires,
Odeillo, Font-Romeu, France. The mandate of this group was to conduct a review of the avai-
lable scientific literature published over the period from 1950 to 1978 on the thermodynamic
and transport properties of pure and mixed gases at atmospheric pressure under plasma condi-
tions. Specifically, the following properties have been examined:

(a) Thermodynamic properties

Cp and Cv heat capacity at constant pressure and constant volume

h specific enthalpy

(b) Physical properties

p  density

(c) Transport properties

k  thermal conductivity

N dynamic viscosity

0 electrical conductivity
DAB diffusion coefficient

(d) Radiative properties

€y and € spectral and total emission coefficient
av and o spectral and total absorption factors

U radiation power per unit volume

The review was limited to thermal plasmas of the following pure gases or their mixtures at
local thermodynamic equilibrium (LTE) at atmospheric pressure or above. Ar, He, Nz, Hp, Op,
C02, Air, Xe and Kr.

The collected bibliography was compiled in a standard format for quick reference identifying
the properties studied by each worker, the gases, the temperature and pressure ranges covered.
When ever possible, distinction was also made between experimental and theoretical investi-
gations.
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For ease of identification, each reference was attributed a six digit code. The first two
digits giving the year of publication. This is followed by two digits corresponding to the
alphabetical order of the first letter of the name of the first author. The last two digits
is a serial number used to identify multiple publications by the same author in the same
year. For example:

70-03-04, CAPITELLI M., "Equilibrium properties....between 5 000K and 35 0OOK'", Rev. Int.
Hautes températures et Réfractaires. 7, 153 (1970).

70 - 03 - 04
I T serial number
alphabetical order of the first author's name: C=3
year of publication (1970)
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ROPERTIES|cy, Cy u
P K n U c | o, REMARKS
AUTHORS h €
AESCHLIMAN - CAMBEL AR EXPERIMENTAL AT 1 ATM,
(70-01-0D 3500 ¢ T < 8500 K
He, Me | He,Ne
AMDUR - MASON AR, KR | AR, KR THeoRETICAL 10000 < T < 15000 K
(58-01-01) Xe, Ny | Xe,No (He + AR, MIXTURE 50 %)
He+AR
ANGELIN - ZANNIER N THEORETICAL 4000 < T < 40000 K
(70-01-02) 2 0.01 < ¢ < 10 aTH,
ARTHANN - BOKN Ar,No [ AR, My | AR, Ny [AR,N, THEORETICAL 5000 < T < 35000 K
(66-01-01) Hy 0.001 < p < 10 aTM,
ASINOVSKIT ET AL, N N EXPERIMENTAL AND THEORETICAL
(67-01-01) 2 2 p=1am. ; 1000 < T < 16000 K
ASINOVSKIT ET aL. N CONTINUOUS RADIATION FQR No PLASMA
(68-01-01) 2 (2500 To 20000 A)
p =1 aTM, ; 10000 < T < 16000 K
ASINOVSKIT T AL.
0 <
(69-01-01) Ar Ar EXPERIMEN:A: IBEQM. T < 14000 K
ASINOVSKIT ET AL. AR | AIR ExPERIMENTAL 6000 < T < 15000 K
(71-01-01) 0y | cop P =1,
ASTNOVSKIT ET aL, AR f AR AR Ar
(71-01-02) N, Ny Ny ExperIMENTAL 7000 < T < 16000 K
o0y o, (0
ASINOVSKIT €T aAL. AR ExperiMENTAL 5000 < T < 11000 K
(76-01-01) p=1am,
ASINOVSKIT ET AL, EXpERMENTAL 7000 <'T < 11000 K
(78-01-01) AR P =1 ah.
AUBRETON ET AL. N N ExperiventaL T < 15000 K
(73-01-0D) 2 2 P =1am.
AUBRETON €T AL. N N TueoreTicaL T < 18000 K
(73-01-02) 2 2 P =1am,
CoMPARISON BETWEEN EXPERIMENTAL AND
BACRI €T AL, Ar+Hy CALCULATED VALUES , T < 13000 K
(73-02-01) = 6965 A
BAHADORI - S00 A EXPERIMENTAL P = 1 ATM.
(66-02-01) e o T < 6000 K
BARIFELD N THEORETICAL INCLUDES A COMPARISON
(77-02-01) 2 WITH PREVIOUS MEASUREMENTS
BARZELAY AR EXPERIMENTAL AND THEORETICAL
(66-02-04)
BAUDER-ZLOTNICK ar | AR THEORETICAL p=1amM,
(59-02-01) 3000 < T < 8000 K
BAUDER AR EXPERIMENTAL AND THEORETICAL
(68-02-01) 9000 < T< 15000 K ; 1< p < 100 atw,
BAUDER-BARTE £
LHEIMER AR T <2000 K 5 1< e <130 am.

(70-02-01)
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ROPERTIES|c,,C
S P Ulela| a REMARKS
AUTHORS h €
BAU?%-@ES};ER L‘z gz T<26000 K ; p=1amh.
~Uz- 2 2
BAUDER €T AL. AIR ExperIMENTAL 8000 < T < 14000 K
(75-02-01) P =1aTH,
Hy Ny AR ExperiMENTAL 1 < P < 1000 ATM.
BAUDER AR iy AR T=12000 K - Hy T <25000 K
(76-02-01) Ny AIR AR T < 13000 K - Ny T <28000 K
BAUDER AR AR EXPER IMENTAL P < 1000 aM.
(76-02-02) T < 16000 K
BEESESZ_U?EZ AR EXPERIMENTAL
BEHRINGER - THOMA AR ExperIMenTaL 12000 <T < 20000 K
(75-02-02) p=1am, ; 1130 <v <3000 A
BELOV €T AL. AR AR 10500 < T < 12500 K EXPERIMENTAL FOR
(75-02-03) K1<p {10 aTM, ; FORE p= 50 ATM.
BELYAEV-LEONAS Ny THEORETICAL p=1aTH,
(66-02-02) 09 2000 <T < 15000 K
BIBERMAN-MNATZAKANYAN A THeoreT1cAL 4000 < T < 10000 K
(65-02-03) AR | Ar 0.01 <p < 100 M,
(73':35’502) AR | AR THEORETICAL
BLAKE 2000 < T < 15000 K THEORETICAL
AIR AR | AR
(70-02-03) P = 1 ATM, VALUES OF PRANDTL NUMBER
Hy0
BU’(‘;IS_LSZESI;L Azng EXPERIMENTAL UP TO 15000 K AT 1 AT,
02~ b
BROKAW AR AR THEORETICAL AND EXPERIMENTAL
(67-02-02) 1000 <'T < 30000 K ; P =1 aTM, Review
BROSSARD H W THEORETICAL T < 12000 K
(62-02-01) 2| " 0.2 <p <6 am,
%GUEOZIUT). AR AR EXPERIMENTAL
BURHORN N THEORETICAL AND MEASUREMENT UP TO
(59-02-02) Z 13000 K
BURHORN-WIENECKE ":20 ”:[2] THEORETICAL AT 1, 3, 10 anp 30 ATM,
(60-02-01) AIR AR 1000 < T < 30000 K
BURHORN-WIENECKE Hy THEORETICAL AT 1, 3, 10 AND 30 aTM,
(60-02-02) Hp0 1000 < T < 30000 K
BUTLER-BROKAW H
(57-02-01) Og THEORETICAL
CAPITELLI ET aL. He + MIXED PLASMAS AT 1 ATM,
(69-03-01) Qz :::2 5000 <T < 35000 K
2
CAPLTELLI-FICOCELLI He +X e + MIXED PLASMAS AT 1 ATH,
(70-03-01) Qz :xz &::nz 5000 < T < 35000 K
2 2
CAPITELLI ET AL, AR +0 Mixep pLasmas 0,01 <p < 10 aTm,
(70-03-02) 2 2000 < T < 35000 K
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PERTES|c,.C 1]
Pl ol k| n|o ¥ REMARKS
AUTHORS h €n
CAPITELLI N AR-Np MIXTURE AT 1 ATM. THEORETICAL
(70-03-03) R+ [+ 5000 < T < 15000 K
CAPITELLI He +Ny THEORETICAL AT 1 ATM,
(70-03-04) AR + Ny 5000 < T < 35000 K
Xe + Nz
CAPITELLI et AL. AR+ H 0.01 < p < 1000 aTM.
(72-03-01) 2 2000 < T < 35000 K
CAPITELLI-DEVOTO N N N THEORETICAL
(73-03-01) 2 2| 5000 < T < 35000 K
CAPITELLI-DEVOTO N N THEORETICAL AT 1 ATM.
(73-03-02) 2 2 8000 <T < 24000 K
CAPITELLI H THEORETICAL
(74-03-01) 2 10000 < T < 25000 K
CAPITELLI ET AL, A THEORETICAL AT 1 ATM.
(75-03-01) AR +1y | Ae +Hy 9000 < T < 15000 K
THeoreTicAL AT 0,01, 1, 100 aTm.
CAPITELLL €T AL Jas +1, 5000 < T < 20000 K
(77-03-01)
Ar-Hy mixTure 50 %
CAPITELLI N AR THEORETICAL AT 1 ATM.
(77-03-02) 2 10000 < T < 20000 K
CARNEVALE Br, He ExperIMENTAL 200 < T < 8000 K
(67-03-01) P =1am.
CHIH WU AR AR AR THEORETICAL AT 1 aTM, 700 < T < 3000 K|
(73-03-03) AR + MO AR +Mc0|AR +MG0) COMPARISON WITH MEASUREMENTS
OWD THEORETICAL
(%1_03"_%;) Ar 5000 < T< 45000 K 5 =1 AT,
COMPOSITION AT SPECIFIC N
DARRIGO R, H THEORETICAL
(70-04-01) RoHel B | A 1000 <TC5000K 5 =1 am,
DELPECH-GAUTHIER Lec-
(69-04-01) VA THEORETICAL AND EXPER IMENTAL
DEVOTO
(66-04-01) THEORETICAL P = 1amm.
(67-04-01) A L 5000 < T < 20000 K
(67-04-02)
DEVOTO A A THeoreTIcAL 0,001 <p < 1000 ATM,
(73-04-01) S L T {35000 K
DEVOTO AR AR 1< p < 100 amh,
(76-04-01) 2000 < T < 20000 K
DEVOTO et AL. AtR AR EXPERIMENTAL MEASUREMENTS
(78-04-01) p=1aTM, T < 14000 K
DRELLISHAK ET AL. AR AR THEORETICAL TABULATED For 0.1 To
(63-04-01) 5 aTM. 5000 < T < 35000 K
DRELLISHAK AR, Ny PR, Ny THEORETICAL TABULATED For 0.01, 0.1,
(64-04-01) 0, 0, 0.5, 1, 2 anp 5 aTM. up To 35000 K
DYMOND AR AR THEORETICAL
(71-04-01) 1500 < T 7000 K ; p =1 am,
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RTES
Gl ol k| n]o Vlela]a REMARKS
AUTHORS h €
EMMONS AR A A EXPERIMENTAL
(67-05-01) " " 7000 < T € 35000 K
ERNST ET AL. N EXPERIMENTAL uP TO 27000 K
(73-05-01) Y2 K 2 p=1am,
be L'ESTOILE me | A COMPARISON OF THEORETICAL AND EXPERI~
(61-05-01) MENTAL RESULTS
2000 < T < 18000 K ;0.0001<p <10 ATM.
EVANS-TANKIN AR AR | MEASUREMENT AT 0.5, 1 AND 2 ATM.
(67-05-02) 10000 < T < 26000 K
EWALD-GRONIG AR EXPERIMENTAL
(71-05-01) T = 4800 K 3 P = 1am,
FAUBERT-SPRINGER AR, N EXPER IMENTAL
(72-06-01) 2 80<TC2000K ; p = 1am,
FAUCHAIS-MANSON COMPARISON OF DIFFERENT THEORETICAL
(65-06-01) H mobeLs 0,01 < p < 100 aTm,
10000 < T < 25000 K
FAUCHAIS Hp, Ny H 0.01 ¢ p < 100 aTm,
(68-06-01) Hp, Ny 2 2000 < T < 50000 K
FISHER ET AL, AR, Kr EXPERIMENTAL MEASUREMENTS
(69-06-01) Ne, He T < 22000 K
Np H
FRATZSCHER €T AL. og.sg
(75-06-01) Fp.Cly THEORETICAL T < 10000 K
GLASSER ET AL, He EXPERIMENTAL P = 1A,
(73-07-01) (2500 1o 6000 A)
GOLDBACH-NOLLEZ AR ExPERIMENTAL AT 1, 10 aND 30 ATM,
(72-07-01) (3000 To 7000 A)
GOLUBEV ET AL. Ho0 THEORETICAL AND EXPERIMENTAL
(65-07-01) 2 p=1atm, ; 10000 <T < 18000 K
GOR(EBLQO_\S‘; _5071 )“L' AR MEASUREMENTS SCHOCK WAVE
Np.Hy AR +Ny INg, Hy
GORSE A AR + A THEORETICAL
gy ool ] s RN 5000 ¢ T< 20000 K
(75-07-01) AR +Ny AR + Ny 2
A +Hy s +Hy Ar-Hy 2000 < T € 25000 K
GRYAZNOV ET AL. AR
(76-07-01) Ye SCHOCK COMPRESSED
GUEVARA ET AL. AR, HE EXPERIMENTAL
(69-07-02) Ny, Hy 1100 < T <2150 ; P = 1AM
GUNTHER eT AL, H THEORETICAL AND EXPERIMENTAL
(76-07-02) 2 p =10 aTv. ; 14000 < T <22000 K
HANSEN Ca T 0.001 < p <100
(58-08-01) AIR A A LCULATIONS O, P ATH.
(59-08-01) " " 500 <T <15000 K
Hﬁggggﬁz;“ AR EXPERIMENTAL AND THEORETICAL
"ARIg;”gg:g‘l‘fm"E 0, MEASUREMENTS IN A SHOCK TUBE
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TES|cp.Cy u
p K n o € | an | REMARKS
AUTHORS h €y
HERMANN-SCHADE N N N EXPERIMENTAL AND THEORETICAL AT 1 ATM,
(70-08-01) 2 2 2 5000 < T <2600 K
INABA-KITO AR +N AR +N THEORETICAL
(76-09-01) " " 1000 ZT<20000K ; ¢ = 1am.
IRMER-WORM AR, HE THEORETICAL ; NUMBER DENSITIES
(74-09-01) ’ 1000 < T< 20000 K ; 1< P <50 ATM.
JORDAN-SHIFT A
(73-10-01) Aty "N
KAMNEV-LEONAS Kr Kr =1 atv. ; 2000 < T < 10000 K
(66-11-01) e | x P lam. ;2
KANNAPAN-BOSE AR AR AR THeORETICAL 0,001 < p < 1000 ATM.
(77-11-01) 5000 < T < 20000 K
KHOMKIN AR CALCULATIONS P = 1amm.
(74-11-02) Xe 5000 < T < 20000 K
KHOMKIN Hy, A THEORETICAL CALCULATION AT P = 15 ATM.
(78-11-01) XE, KR 10000 < T < 20000 K
KNOPP ET AL. M T < 25000 K
(65-11-01) Ny EASUREMENTS 2
KNOPP- CAMBEL AR AR EXPERIMENTAL AND THEORETICAL
(66-11-02) P =1am, ; 8500 <T < 12000 K
' AIR
KON'KOV €T ac. Xe Hy, KR ExPERIMENTAL 5000 < T < 30000 K
{73-11-0D 0y, Ny 3 ¢p <150 AT,
KON’KOV-KULAGIN I AR MeasuremenTs 12000 < T < 16000 K
(74-11-03)
KREY-MORRIS Ny, 02 EXPERIMENTAL AT 1 ATM.
(70-11-0D) AR 9000 < T < 15000 K
KRINBERG Ny, 0y THEORETICAL AT 1 ATM.
(65-11-02) Hy, AR 300 < T < 20000 K
Ny, Q
KUDASHEV-SERDYUK Nl 1< P <300 amw, 5 T < 10000 K
(69-11-01) 2¢
He, €O
CHy.,
oMy
KULESSA | |
(4-11-0D) AR-Hy |AR-H, THEORETICAL T < 25000 K
KULIK et AL. T <
(63-11-01) Ar Ar ThEORETICAL 5000 < T < 10000 K
KULIK-PANEVIN AR | A TheoreTICAL 0,001 < P < 10 ATM.
(67-11-01) 8000 < T < 22000 K
KULIK AR AR [THEORETICAL
(71-11-01) 2000 < T < 12000 K
LAVUSHEY-LYUSTERNIK
(76-12-01) 0y MEASUREMENTS AT 1 ATM. UP TO 2000 K
LEE-INCROPERA
(73-12-01) AR AR CALCULATIONS P = 1 ATM,
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TESICe S bk [ o ||V ] a]@ REMARKS
v
AUTHORS h €
LEWIS ResearcH CENTER AR, Hy | g 0,001 < p < 100 aTM.
(70-12-01) N0y, HF T < 30000 K
LEWIS J.A. AR, No[AR, Ny [AR, Ny [ AR, Ny Cal 300 ¢ T < 13200 K
(71-12-0D) 0y, HE [0, He [0y, HE |0y, HE reucaTIons
LICK-EMMONS He 0.0001 < p < 1000 ATM.
(62-12-01) 5000 < T < 50000 K
LICK-EMMONS He He He 0,0001 < p < 1000 ATM.
(65-12-01) 200 < T< 50000 K
LOGAN AR AR ReviEw
(58-12-01) 3000 < T < 10000 K
LOWKE - s <
73-12-02) AR p =30 ATM, ; 8000 < T < 24000 K
MAECKER T<l
(62-13-01) Ny Ny Ny EXPERIMENTAL 5000 K
AR, He
MAITLAND-SMITH N, O THEORETICAL AND EXPERIMENTAL
(72-13-01) W2 T<2000K ; p = 1am,
%m Review
MARTINEK N N 0.2 <p <100 ATM,
(59-13-01) N 2 5000 < T < 35000 K
MASLOV ET AL. N N N TueoreTicAL 0.2 < p < 100 aM,
(70-13-01) 217 2 5000 < T < 40000 K
MASON-SAXENA Hy +0;
(58-13-01) Ho + N% THEORETICAL
Hz*N
Np+C0y
Hy +
CoHy
MEN?gﬁg?E%KER AR AR COMPILATION OF DATA
MILLER-SANDLER AR AR TWO-TEMPERATURE ARGON PLASMA
(73-13-01) THEORETICAL 10000 < Te < 50000 K
MORRIS €T AL. N EXPERIMENTAL
(66-13-01) 2 000< T<13500 K ; p=1,2aTM,
MORRIS ET AL, Ny, Hy Ny, Hy EXPERIMENTAL 0.5< P < 2 ATM.
(70-13-02) AR AR 8000 < T < 15000 K
Hy,
MOSKVIN e TheoreTicaL 1 <p <1000 AT
(68-13-01) NQB 6000 < T < 12000 K
MYRONUK-S00 ESTIMATION OF PRANDTL NUMBER
(71-13-01) Measurements 2000 < T < 13000 K
NELSON
(71-14-01) Hy +He TheoreTIcAL 10000 < T < 100000 K
(72-14-01)
':%'BEEGE& N \ THEORETICAL AT 1 ATM,
141 ’ <T<
(o-16-01) 2 2 6000 < T < 30000 K

1229
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SCp,cv p K n a cu € , REMARKS
AUTHORS h 2
Ne,Ar MEASUREMENTS 3 <P <13 ATM,
NEUDER Kr, Xe
(70-14-01) MIXED 0,25 10 2,5 um
orr Hy EXpERIMENTAL UV (2000 To 4000 A)
(73-15-01)
PAKHOMOV-SAUTKIN Ny MEASUREMENTS AT 1 ATM,
(72-16-01) AR T < 15000 K
He, As
PALKINA-SHIRNOV x| te TheoRETIcAL
(74-16-01) l‘(R Xe 2000 < T < 12000 K
PENG-PINDROH 1 500 < T < K
(62-16-01) AR | AR | AIR HEORETICAL 500 15000
PENSKY AR AR THEORETICAL
(62-16-02) T < 100000 K P = 1 am.
PLANTIKOW EXPERIMENTAL AND CALCULATIONS AT
(69-16-01) N N
(70-16-02) 2 2 1 atM, 5000 < T < 13000 K
POLYAKOV EXPERIMENTAL P = 1000 aTM.
(70-16-01) AR 1000 < T < 5000 K
POPOVIC ET AL. 0 " THEORETICAL EXPLANATION OF EXPERIMEN-
(76~16-01) 2 2 TAL RESULTS P o= 1 amM,
10000 < T < 30000 K
ROGOV Ar AR SIMPLE FORMULAS DERIVED FOR COMPUTING
(70-18-01) Xe Xe K axp o
ROTHER
(70-18-02) Ny EXPERIMENTAL AT 1 ATM,
SAMUILOV-TSITELAURI CoMPARISON OF EXPERIMENTAL AND
(70-19-01) AIR THEORETICAL RESULTS P = 1 aTM,
(70-19-02) T < 8000 K
SANDLER-MILLER = ;T < 10000
(70-19-03) AR AR p=1am. ; T<10000K
SANDLER AR AR CoMPILATION OF EXPERIMENTAL AND
(73-19-01) He +Hy THEORETICAL RESULTS
SANGER-BREDT H 0. 9. 5 500<T<10000 K
(59-19-01) HZ% 001<p<10 atH. ; 500 <T< 10000
SCALA-BAULKNIGHT A - , ’
(59-19-02) IR AR | AIR 3 1 amv. ; T< 16000 X
SCHMITZ-PATT MEASUREMENTS AT 1 ATM. UP TO
(63-19-01) K Y2 Y2 15000 K
SCHREIBER ET aL. N EXPERIMENTAL MEASUREMENTS
(70-19-04) P = 1 amm, ; 9000 <T <15000 K
SCHREIBER ET aL. AR EXPERIMENTAL
(71-19-0D b 8000 < T < 14000 K
SCHREIBER ET AL, M N N EXPERIMENTAL po= 1 AT,
(72-19-01) 2 2 10500 < T < 12250 K
SCHREIBER ET AL, EXPERIMENTAL
(73-18-02) A el 8000 < T < 12500 K
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RTES|cp.C
P K n o u € | o, | o REMARKS
AUTHORS h €v
SERGIENKO-FOKOV A A T < 16000 K
(77-19-01) g g
SHAYLER-FANG - Cu-N MixTuRE OF Cu-Np, CALCULATED VALUES
(77-19-02) (-t " 1<p<10 amM. ; 2000<T<28000 K
SINAISKY eT AL. AR [MIXTURE OF ARGON AND ALUMINUM
(75-19-01) PARTICLES T < 50000 K
SKRIVAN-JASKOWSKY AR, No AR, Ny | AR, No COMPILATION OF THEORETICAL RESULTS
(65-19-01) Hy Hy Hy P = 1 amv. ; T <5000 K
SPRINGER-WINGEIER AR THEORETICAL AND EXPERIMENTAL
(73-19-0%) 800< T<2500K ; p = 1 amm.
TAN ET AL
! AR AR AR THEORETICAL AND EXPERIMENTAL
(65-20-01) P o= 1 am, ; T<28000K
THOMAS AIR Ar 0.001 < p < 1000 ATM.
(62-20-01) €0y €0y T < 24000 K
THOMAS-PENNER Ar AR | TheoreTicAL 0.0001 < p < 10 ATM,
(64-20-01) T < 230000 K
UHLENBUSH Ny N N ,
(66-21-01) K Iy i MEASUREMENTS IN THE ARC AT 1 ATM
UHLENBUSCH Hy, AR AR, HE e, e THEORETICAL AND EXPERIMENTAL UP TO
(72-21-0D) Ny Hyoly 30000 K
Kr, XE
ULYBIN
(67-21-01) Hy*N. CALCULATI1ONS
(68-21-01) Hp+Ci
\(”7\2?;;35) AR62“2 AR, Ny AR62N2 AR62"2 N COMPILATION OF LITERATURE DATA
VARGIN €T AL. AR CaLcutaTions p = 1 aTM., T = 10000 K
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