Phase diagram of liquid *He/*He mixtures

. . s . - ' - - Wton 20- T,=217K 4
2 3.0 %1_5__ Normal |
A A A - A A A A H ; SU P 3H6/4H8
= perfluid
— . — e § 10 *He/*He T
£ TR
1 1,008 TS @ sl ,“’&3’3*3’3*3’“, I 4.003
F=VU.
Ter = 3.19K
H - - - SRR e He
: ' Superconductivit " o : s
T _138K D y - T, = Critical temperature 100%™ s fraction ~ '°"* T 217K
T“"P - 20'3 . Gaseous elements phase ) T A 4' S
D = s . change at 1 bar pressure il
6.941 4 9.012 Ferromagnetism - I e e 5 10.81|6 12.01|7 14.01|8 16.0019 19.00| 4 20.18
L' B S Transition c= P T. = Helium-4 superfluidity B C N O F N
[ e _— temperature e T = Helium-3 superfluidity e
30 GPa e Y 250 GPa 100 GPa
14 K Superconductivity under pressure - T, = Neel temperature T, = Melting point 1 K T.» = 63.3 K 0.6 K T, =535K | Tuw=246K
Ts =0.0004 K | Ts=0.026 K pressure to achieve max. T, —> [PARC| Ll _ b g Carbon Ter =774 K Twe = 54.4 K Ter = 85.0 K Ter =271 K
22.99(12 24.31 max. T, —> QPR No known ordering - BP 13 26.98| 14 28.09[15 3097[16 320717 354518 39.95
|
"Na Mg e T Al | SIi | P S | Cl | Ar
15.2 GPa 30 GPa 190 GPa
_ _ 8.2 K 13K 17.3 K Tup=171.7K | Tur=83.8K
Sodium Magnesmm / s : g i Ts =114 K TBP =2391K | Ter=87.3K
19 39.10(2 40.08| 21 44.96|9292 47.87(23 50.94 |24 52.00(25 54.94|9 55.85[9 58.93 28 58.69 29 63.553 65.41 69.72|3 72.64(33 7492|3 78.96(3 79.90(36 83.80
K Ca Sc | Ti V | Cr | Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
161 GPa 106 GPa 56.0 GPa 120 GPa 21 GPa 1.4 GPa 11.5 GPa 32 GPa 150 GPa 100 GPa
_ 25 K 19.6 K 3.35 K 16.5 K 21K 7 K 5.35 K 2.4 K 8 K 1.4 K Tur = 115.8 K
Potassium TS =0.39 K Ts = 5.38 K Ty=311 K (o) Ty = 100 K Tc = 1043 K TC = 1388 K T. =627 K Copper TS =0.875K | Ts=1.091K Ter = 119.9 K
85.47|3 8762|139 88.91 91.22(4 9291492 9594143 98)[4 101.1 1029 46 106.4 47 107.9]4 112.4149 114.8|5 118.7| 51 121.8|52 1276(53 126.9|54 131.3
50 GPa 115 GPa 30 GPa 10 GPa 11.3 GPa 25 GPa 35 GPa 25 GPa
o 19.5 K 11 K 9.9 K _ _ 5.3 K 3.9 K 7.5 K 1.2 K Tur = 161.3 K
Rubidium Ts =0546 K | T.=9.20K T, = 0.92 K TS =777K T.=051 K |Ts=0.00033K Palladium Silver TS =052K | Ts=3.404K Ts =3.722 K TB,, = 165.0 K
1329|5 1373 178573 180.9| 74 183.8(7 186.2| 76 190.2(77 1922 78 1951 79 1970(8 200.6(81 204.4(8 207.2|83 209.0(84 (209) (85 (210 |8 (222)
Cs Ba Hf Ta | W Re Os | Ir Pt Au Hg TI Pb Bi | Po | At Rn
12 GPa 18 GPa 62 GPa 43 GPa 9.1 GPa
1.3 K 5K 8.6 K 4.5 K _ 8.5 K _ _ Tup = 202.2 K
To=012K | T<=4.483K | T:=0.012K Te=14K T.=0655K | T.=014K Platinum Gold ) Te=4153K| Ts=2.39K | Te=7193K Polonium Astatine Tep = 211.5 K
(223) (226) 104 (261)[ 105 (262)[106 (266) 107 (264) T TR T e T Acknowledaeme
"Fr | Ra Rf | Db | Sg | Bh i e o e
g P12 el 29 | J™° € g-0e RIVI #7043 g, Washingto : 0
.c d(l ) .: ... ... . c " 0 0 H .A 0 DIAQTIC dleé: Auo 0
. . . . . ! - 08 000 O A0 p 0 » © 20 0 Desiq
Francium Radium Rutherfordium |  Dubnium Seaborgium Bohrium - : .
( 0 10 O Ol D (
4 G 5 0 0 4
References: 1389(5 140.1 1409(6 1442161 (145)|6 150.4|6 1520(6 157.3|6 158.9|66 162.5|6 1649]6 167.3|69 168.9(7 173.0]7 175.0
CRC Handbook of Chemistry and Physics, 84" Edition,

R e “La |Ce | Pr |Nd |Pm |Sm| Eu |Gd | Tb Dy Ho [ Er [ Tm | Yb | Lu
M;tz;eorbzﬂd( %%tg)ods at Low Temperatures, 2™ Edition, 15 GPa 5 GPa 142 GPa 174 GPa
Iniroduction to Magretic Materials, 2% Eciion 13K 1.7 K Taenex = 0.03 K | Tanex = 19.9 K _ Ta-nex = 109 K 2.75 K Tanex =230 K | Tahex =180 K | Thonex =132 K | Thnex = 85 K Tr-nex = 58 K _ 12.4 K

3.D. Culity and C. 0. Graham (2008) (foc) Ts = 6.00 K | Tanex = 13.7 K Tyow = 7.5 K Promethlum TN o = 14.0 K TN o = 90.4 K TC =293 K TC = 220 K Tc = 90.5 K Tc =195K | T.=187K Tc=32K Ytterbium
St and 1.8, Setiline, Joumalof Physice 89 227)[90 232.0{91 231.0(92 238.0[9 237)|9 (244) 243)9 (247) 47|98 251)[9 252)[100 257)1101 258)[102 259)[1 (262)

A Th | P U N P A C Bk Cf E F Md | N L
B. T. Matthias, T. H. Geball dV.B.C ton,

C d P U m m S m O r
Concise Encyclopedia of Magnetic and Superconducting Materials, 1.2 GPa 6 GPa

2 Edition, K. H. J. Buschow (Ed.) (2006) o (o) 2.4 K _ _ 22K _ o _ _ _ _
www.nist.gov/srm/ Actinium Ts = 1.368 K Ts=1.4K B) Ts=0.8 K | Neptunium Plutonium T = 0.79 K Tya=64 K Th=34K T.=51K Einsteinium Fermium Mendelevium Nobelium Lawrencium

]
3 - ]
L{TE‘? T k]
oy L . - ——
Evertapl EQ—,(\ 2 | SYNACOOL m] = v BRI .
— g
&
e — - Q "
g T
MPMS®-XL EverCool® PPMS®EverGool®Il VersalLab™ PPMS® DynaCool™ MPMS® SQUID VSM EverGool®
Base: 1.9K - 400 K Base: 1.9K - 400 K Base: 50 K - 400 K Base: 1.8 K-400 K Base: 1.8 K-400 K A l l f
—_—= . Oven: 300K - 800 K Oven: 300 K - 1000 K Oven: 300K - 1000 K Oven: 300 K - 1000 K Oven: 300 K - 1000 K
&% QuantumDesi gn iHelium-3: 0.48 K - 1.8 K Helium-3: 0.350 K - 350 K Dilution Refrigerator: 0.050 K - 4.0 K Comp ete line o

www.gdusa.com info@gdusa.com CI’yOgen-fl’ee ,DI’OO'UCtS



