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BETS as a source of molecular magnetic superconductors (BETS = bis(ethylenedithio)tetraselenafulvalene)
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List  of  BETS-based  compounds

Anion
Stoichiometry
Morphology
Packing
Space gr.
RT
Behaviour
Ref.


BETS




First synthesis
0


BETS




Prediction of usefulness
1


BETS


P21/c

Synth., isostructural to BEDT-TTF
2


BETS




Synth.
5


BETS


P21/n

Improved synth., structure
40










PF6-
(BETS)2PF6

 or 
C2/c

M-I(28) 
2


(BETS)2PF6(TCE)x
plate

C2/c

M (>4)
2










AsF6-
(BETS)2AsF6(TCE)x
plate

C2/c

M (>4)
2










SbF6-
(BETS)2SbF6
plate

C2/c

M (>4)
2, 6


           "
"
"
"
0.5
M (>15)
8










TaF6-
(BETS)2TaF6
plate

C2/c
10
M (>4)
2, 4, 6


           "
plate
 or 
C2/c

M-I(25) 
2


           "
plate
 
C2/c
10
M-I(70) 
4


           "
plate
 
C2/c

M-I(25) 
6










ClO4-
(BETS)2ClO4


P21/c

M (>4)
2


(BETS)2ClO4(TCE)x

(4x4)
P21/c

M (>4)
6, 33










BF4-
(BETS)2BF4


P21/c

M (>4)
2


(BETS)2BF4(TCE)0,5

(4x4)
P21/c

M (>4)
2, 33

Anion
Stoichiometry
Morphology
Packing
Space gr.
RT
Behaviour
Ref.

HgBr42-
(BETS)4HgBr4
plate

P21/c

M-I(70) 
2


(BETS)4HgBrx
plate

P21/c

M (>4)
2


(BETS)4HgBr4(PhCl)0,25
plate
 
I41/a

M (>4)
2


(BETS)4HgBr4(PhCl)0,25
plate
 
I41/a
10
PM-I (100?)
3


(BETS)4HgBr4(PhCl)x

 
I41/a
10
M (>4)
6

Hg3I82-
(BETS)4Hg3I8   


P1
50
M-I (200)
25


(BETS)4Hg3I8  (phase 1) 



200
M (>4.6)
35


(BETS)4Hg3I8  (phase 2) 


C2
100
M-I (95)
35










KHg(SCN)4
(BETS)2KHg(SCN)4


P1
14
M (>0.4)
25










NH4Hg(SCN)4
(BETS)2 NH4Hg(SCN)4


P1
3
M (>0.4)
25










I3-
(BETS)2I3


P1

M-I(45) 
2, 6


           "

"


M-I(50), Optical reflectance 
13


           "

"


S-d-H, AMRO
28


           "

"


NMR, ESR, magnetic studies
60










IBr2-
(BETS)2IBr2


P1

M-I(45) 
2










AuI2-
(BETS)2AuI2


P1

M-I(45) 
2










AuBr2-
(BETS)2BrI2

 ?
P1

M-I(37) 
2










ICl2-
(BETS)2ICl2


P1

M-I(110) 
2










Cu[N(CN)2]Br-
(BETS)2Cu[N(CN)2]Br
diamond plate

Pnma
50

8


           "

"
"
17//b
M (>4)
11

Anion
Stoichiometry
Morphology
Packing
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RT
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Ref.

GaCl4-
(BETS)2GaCl4
diamond plates

Pnma
25
M-I(270) 
5


           "
plates

Pnma
70
M-I(65) 
8, 63


           "

"

50
M (>4)
10


           "

"


S-d-H, AMRO
23, 27


           "

"


dH-vH
47










GaCl4-
(BETS)2GaCl4


P1

SC(8)
9


           "

"


anisotropy of upper critical field
53


           "

"


magnetic torque meas.
62










GaCl3Br-
(BETS)2GaCl3Br
needle

P1
50
SC(7.5-10) up to 14 kbar
14

GaCl3Br-
(BETS)2GaCl3Br
"
"


SC(8) [suppression at 1 Tesla]
16

GaCl2,5Br1,5-
(BETS)2GaCl2,5Br1,5
"
"


pressure meas. magnetic meas.
34

GaCl4-xBrx-
(BETS)2Ga4-xBrx
"
"


SC(7--8)  
20, 23

GaCl4-xBrx-
(BETS)2GaCl4-xBrx
"
"


T/P/x phase diagram, SC
49, 55

GaCl4-xBrx-
(BETS)2GaCl4-xBrx
"
"


Calculations on the spin gap phase 
59










GaBr4-
(BETS)2GaBr4


Pnma
50
M (>4)
10


(BETS)2GaBr4
needle
'
P1
0.06
PM-I (50), pressure meas.











GaCl3F-
(BETS)2GaCl3F
needle

P1

SC(3.5)
16, 20










FeCl4-
(BETS)2FeCl4
plate

Pnma
50
M (>4)
10, 63, 65


           "
"
"

100
M (>2)
15


           "
"
"


IR reflectance
21


           "
"
"


S-d-H
42


           "
"
"


magnetization
64










FeCl4- + GaCl4- 
(BETS)2Fe0.75Ga0.25Cl4
plate


15-40
  M (>1,5) S-d-H, AMRO
22, 30

Anion
Stoichiometry
Morphology
Packing
Space gr.
RT
Behaviour
Ref.

FeCl4-
(BETS)2FeCl4
needle

P1
50
M-I(8) 
10


           "
"
"


Magnetotransport: FRHCS
11


           "
"
"

20
M-I(8.5),  M (>4) at p> 3.5 kbar
15


           "
"
"


Magnetic anisotropy
29


           "
"
"


T/P/H phase diagram
38


           "
"
"


magnetisation, antiferromagnetism, 
41, 65


           "
"
"


S-d-H,T/H phase diagram,calculations 
41


           "
"
"


RKKY Calculation on FRHCSs
66


           "
"
"


torque anisotropy
67


           "
"
"


1st metal with AF ordering
72


           "
"
"


Pressure induced SC transition
73










FeCl4- + GaCl4- 
(BETS)2FexGa1-xCl4
needle



unprecedented SC-I 
31, 57


           "
"
"


T/x phase diagram
43


           "
"
"


SC with I magnetic ground state
71


           "
"
"


magnetic properties
74










FeBr4-
(BETS)2FeBr4
plate

Pnma
50
M (>4)
10, 15


            "
"
"


Antiferromagnetic metal with SC
69










FeCl4-xBrx-
(BETS)2FeCl4-xBrx
needle

P1

M-I(x-dependent T), FRHCS
45

Anion
Stoichiometry
Morphology
Packing
Space gr.
RT
Behaviour
Ref.

InCl4-
(BETS)2InCl4


Pnma
50
M (>4)
10, 33


(BETS)2InCl5(TEA)O.7
plate

P21/a
5
M-I(55) 
26, 33










InBr4-
(BETS)2InBr4



5
I
25










InI4-
(BETS)2InI4



33
M-I(205) 
25










TlCl4-
(BETS)2TlCl4


Pbnm
3
M-I(140) 
25










TlBr4-
(BETS)2TlBr4



11
M-I(65) 
25










TlI4-
(BETS)2TlI4


C2/c
10
I
25










(TlI4)(I3)-
(BETS)2(TlI4)(I3)


Pcab
0.008
I
25










TlHg(SeCN)4-
(BETS)2TlHg(SeCN)4


P1

M (>4), magnetores. and  opt. meas.
39, 56










CF3SO3-
(BETS)2CF3SO3


P21/a
0.06
M-I(80) 
8










CoCl4-
(BETS)4CoCl4
plate


20
M (>2)
15, 16, 26










MnCl4-
(BETS)2MnCl4
plate


40
M-I(40) 
15










MnBr4-
(BETS)2MnBr4
plate


50
M-I(70) 
15










NiCl4-
(BETS)2NiCl4
plate


50
M-I(50) 
15, 26










NiBr4-
(BETS)2NiBr4
plate


50
weakly M (>4)
15










Ni(CN)4-
(BETS)2Ni(CN)4
plate


6
high  (>4)
15, 26










Pd(CN)4-
(BETS)2Pd(CN)4




M (>4)
26










Pt(CN)4-
(BETS)2Pt(CN)4




M (>4)
26

Anion
Stoichiometry
Morphology
Packing
Space gr.
RT
Behaviour
Ref.




























CuCl3-
(BETS)2CuCl4
needle


100
M (>4)
15


(BETS)4Cu2Cl6
needle


100
M (>4)
16, 26


           "
"
"


S-d-H, AMRO
16


           "
"
"
P21212

magnetic meas; J = 163 K
36


(BETS)4Cu2Cl6 (phase II)


Pnab

S-d-H, AMRO
30


(BETS)4Cu4Cl8 (phase I)


Pbnb


30


(BETS)4Cu4Cl8 


Pccn
0.01
IR reflectivity
68


(BETS)xCuCl3 (phase III)





30










CuBr4-
(BETS)2CuBr4
plate


150
M-I(55) 
15










Bi2Cl82-
(BETS)2Bi2Cl8
wide plate

P21/n
0.1
I
37

Bi3Cl123-
(BETS)6Bi3Cl12
long plate

P1
20
weakly M (>180)
37










C(CN)3-
(BETS)2C(CN)3


A2/a
50
M (>4), S-d-H 
44, 56, 61










C60x-
(BETS)2C60
whisker

C2/c


46










Ag(CN)2-
(BETS)2Ag(CN)2


P21212
100
M (>4)
48, 58










Cu5I6-
(BETS)2Cu5I6


P21
30
M-I(30), M (>4 for P> 10 Kbar)  
51










Cl2TCNQx-
(BETS)2(Cl2TCNQ)


P1

SC(0.8 K/6 kbar)
52


           "




M (>2)
54










Ag(CF3)4-
(BETS)2Ag(CF3)4(TCE)
blocks
L
Pnma

M (>2)
70

M = metal (>T = temperature); M-I(T) = metal-insulator;    PM = pseudo-metal; RT = room temperature conductivity (in S/cm); FRHCS = Field Restored Highly Conducting State; S-d-H = Shubnikov de Haas oscillations; AMRO = Angle dependent magnetoresistance; dH-vH = de Haas-van Alphen oscillations; T/P/H = temperature/pressure/magnetic field
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