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Paramagnetic Ligands – Why?

1) Mediate magnetic coupling between hs metal ions: ST > 0
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Paramagnetic Ligands – Why?

1) Mediate magnetic coupling between hs metal ions: ST > 0
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FM coupling

paramagnetic ligand
AF coupling

Design Options?
• Easy synthesis
• Large “window” of redox stability
• Good s-donor
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Paramagnetic Ligands – Why?

1) Mediate magnetic coupling between hs metal ions: ST > 0

2)    Mediate intermolecular interactions – magnetic, conductive, “switchable”
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Thiazyl Radicals - Properties
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Thiazyl Radicals - Properties

W. Fujita & K. Awaga, 
J. Am. Chem. Soc., 2001, 123, 3601.
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Thiazyl Radicals - Properties
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Thiazyl Radicals - Properties

W. Fujita & K. Awaga, 
J. Am. Chem. Soc., 2001, 123, 3601.

Preuss, et al., J. Am. Chem. Soc. 2004, 126, 9942.
Preuss, et al., Chem. Commun. 2006, 341.

Preuss, et al., Chem. Commun. 2012, 46, 10963.
Preuss, et al., Inorg. Chem. 2021, 60, 11338.



Paramagnetic Group: DTDA
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• Lone pair on N atoms, like pyridine

• No substituents on N & S atoms

• Supramolecular contacts…
• Structure-directing?
• Magnetism?
• Conductivity?
• Phase transition switching?

1,2,3,5-Dithiadiazolyl Neutral Radical

Preuss, et al., J. Am. Chem. Soc. 2004, 126, 9942.
Preuss, et al., Chem. Commun. 2006, 341.

DTDA



1,2,3,5-DTDA Synthesis
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1,2,3,5-Dithiadiazolyl Neutral Radical

ESP Surface 

Boere, Oakley & Reed, J. Organomet. Chem. 1987, 331, 161.
Oakley, et al., J. Am. Chem. Soc. 1989, 111, 9276.
Rawson, et al., CrystEngComm, 2013, 15, 1107.



1,2,3,5-DTDA: ligand design
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1,2,3,5-Dithiadiazolyl Neutral Radical

ESP Surface 

J. Am. Chem. Soc. 2004, 126, 9942.
Chem. Commun. 2006, 341.
Inorg. Chem. 2007, 46, 3934. 
Polyhedron. 2007, 26, 2047.

Inorg. Chem. 2008, 47, 10330.
Dalton Trans. 2009, 3192. 
Chem. Commun. 2010, 6569.
Inorg. Chem. 2012, 51, 3827.
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FM Coupling: NiII-Rad-NiII

Ni(II) complex  ST = 5/2

d8

FM

Preuss, et al., 
Inorg. Chem. 
2012, 51, 3827.

1,2,3,5-Dithiadiazolyl Neutral Radical
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FM Coupling: NiII-Rad-NiII

Ni(II) complex  ST = 5/2

d8

FM

Preuss, et al., 
Inorg. Chem. 
2012, 51, 3827.

1,2,3,5-Dithiadiazolyl Neutral Radical



1,2,3,5-DTDA: ligand design
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1,2,3,5-Dithiadiazolyl Neutral Radical

ESP Surface 

J. Am. Chem. Soc. 2004, 126, 9942.
Chem. Commun. 2006, 341.
Inorg. Chem. 2007, 46, 3934. 
Polyhedron. 2007, 26, 2047.

Inorg. Chem. 2008, 47, 10330.
Dalton Trans. 2009, 3192. 
Chem. Commun. 2010, 6569.
Inorg. Chem. 2012, 51, 3827.



Paramagnetic Group: DTDA
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Pair-wise co-facial association of planar p-radicals

1,2,3,5-Dithiadiazolyl 
(DTDA)

• mc/2e bond



Pancake Bond
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Pair-wise co-facial association of planar p-radicals

1,2,3,5-Dithiadiazolyl 
(DTDA)

• mc/2e bond

PANCAKE BOND
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Pair-wise co-facial association of planar p-radicals

• mc/2e bond

• Intermolecular distances
    shorter than sum of v.d.W.r.



Pancake Bond
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Pair-wise co-facial association of planar p-radicals

• mc/2e bond

• Intermolecular distances
    shorter than sum of v.d.W.r.

• Stringent Geometric Requirement
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1,2,3,5-DTDA Pancake Bonding

Pancake Bond Enthalpy 
~ 35 kJ/mol

Pair-wise co-facial association of planar p-radicals

DIAMAGNETIC

“pancake bonds”
or

p-p dimers



1,2,3,5-DTDA Pancake Bonding
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EPR in CH2Cl2 @ RT

g = 2.010(6)
aN = 5.02 G

1,2,3,5-Dithiadiazolyl 
(DTDA)

Preuss, et al., Inorg. Chem. 2007, 46, 3934.

Pair-wise co-facial association of planar p-radicals

PARAMAGNETIC

In dilute solution,
MONOMERS

RT



1,2,3,5-DTDA Pancake Bonding
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1,2,3,5-Dithiadiazolyl 
(DTDA)

Preuss, et al., Inorg. Chem. 2007, 46, 3934.

Pair-wise co-facial association of planar p-radicals

DIAMAGNETIC
DIMERS

In dilute solution
LT

Pancake bonds
reformed
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boaDTDA - Dy(III) dimers

E. M. Fatila, M. Rouzières, M. C. Jennings, A. J. Lough, 
R. Clérac, K. Preuss, J. Am. Chem. Soc. 2013, 135, 9596.
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boaDTDA - Dy(III) dimers

[DTDA]2 unit is diamagnetic

E. M. Fatila, M. Rouzières, M. C. Jennings, A. J. Lough, 
R. Clérac, K. Preuss, J. Am. Chem. Soc. 2013, 135, 9596.
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R. Clérac, K. Preuss, J. Am. Chem. Soc. 2013, 135, 9596.
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boaDTDA - Dy(III) dimers



E. M. Fatila, M. Rouzières, M. C. Jennings, A. J. Lough, 
R. Clérac, K. Preuss, J. Am. Chem. Soc. 2013, 135, 9596.
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boaDTDA - Dy(III) dimers
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boaDTDA - Dy(III) dimers

Preuss, Clérac, et al. J. Am. Chem. Soc. 2013, 135, 9596.

5% Dy in 95% Y



29

boaDTDA - Dy(III) dimers

Dy(III) ions are crystallographically unique

Weakly AF coupled!

E. M. Fatila, M. Rouzières, M. C. Jennings, A. J. Lough, 
R. Clérac, K. Preuss, J. Am. Chem. Soc. 2013, 135, 9596.
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Re-entrant Phase Transition
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Re-entrant Phase Transition

Preuss, Clérac, Coulon, et al. Chem. Mater.. 2015, DOI: 10.1021/acs.chemmater.5b00967.
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Re-entrant Phase Transition

Preuss, Clérac, Coulon, et al. Chem. Mater.. 2015, DOI: 10.1021/acs.chemmater.5b00967.
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100 K

Re-entrant Phase Transition

C2/c

Preuss, Clérac, Coulon, et al. Chem. Mater.. 2015, DOI: 10.1021/acs.chemmater.5b00967.
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225 K

Re-entrant Phase Transition

P-1

Preuss, Clérac, Coulon, et al. Chem. Mater.. 2015, DOI: 10.1021/acs.chemmater.5b00967.
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340 K

Re-entrant Phase Transition

C2/c

Preuss, Clérac, Coulon, et al. Chem. Mater.. 2015, DOI: 10.1021/acs.chemmater.5b00967.



1,2,3,5-DTDA Pancake Bonding
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1,2,3,5-Dithiadiazolyl 
(DTDA)

Preuss, et al., Inorg. Chem. 2007, 46, 3934.

Pair-wise co-facial association of planar p-radicals

DIAMAGNETIC
DIMERS

In dilute solution
LT

Pancake bonds
reformed



1,2,3,5-DTDA Electrostatics
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Sigma-hole type feature  &  partial charge distribution

ESP Surface 
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ESP Surface 

Sigma-hole type feature  &  partial charge distribution
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1,2,3,5-DTDA Electrostatics

Electrostatic Contacts

Banister, A. J.; Bricklebank, N.; Lavendar, I.; Rawson, J. M.; Gregory, C. I.; Tanner, B. K.; Clegg, W.; Elsegood, M. R. J.; Palacio, F. Angew. Chem. Int. Ed. Engl. 1996, 35, 2533.

ESP Surface 

Sigma-hole type feature  &  partial charge distribution



HbimDTDA: MO & ESP

HbimDTDA

40

Mills, M. B.; Wohlhauser, T.; Stein, B.; Verduyn, W. R.; Song, E.; Dechambenoit, P.; Rouzières, M.; Clérac, R.; Preuss, K. E. J. Am. Chem. Soc. 2018, 140, 16904.



HbimDTDA: Pancake vs. H-bond

HbimDTDA

41

Mills, M. B.; Wohlhauser, T.; Stein, B.; Verduyn, W. R.; Song, E.; Dechambenoit, P.; Rouzières, M.; Clérac, R.; Preuss, K. E. J. Am. Chem. Soc. 2018, 140, 16904.



HbimDTDA: 100 K structure

HbimDTDA

42

Mills, M. B.; Wohlhauser, T.; Stein, B.; Verduyn, W. R.; Song, E.; Dechambenoit, P.; Rouzières, M.; Clérac, R.; Preuss, K. E. J. Am. Chem. Soc. 2018, 140, 16904.

Pancake bonds
&

H-bonds



HbimDTDA: 340 K structure

HbimDTDA

43

Mills, M. B.; Wohlhauser, T.; Stein, B.; Verduyn, W. R.; Song, E.; Dechambenoit, P.; Rouzières, M.; Clérac, R.; Preuss, K. E. J. Am. Chem. Soc. 2018, 140, 16904.

Pancake bonds
&

H-bonds

Pancake bonds
&

H-bonds



HbimDTDA: Pancake Bonding

HbimDTDA

44

Mills, M. B.; Wohlhauser, T.; Stein, B.; Verduyn, W. R.; Song, E.; Dechambenoit, P.; Rouzières, M.; Clérac, R.; Preuss, K. E. J. Am. Chem. Soc. 2018, 140, 16904.

Pancake bonds
&

H-bonds

Pancake bonds
&

H-bonds



HbimDTDA: Sigma-hole bonding

HbimDTDA

45

Mills, M. B.; Wohlhauser, T.; Stein, B.; Verduyn, W. R.; Song, E.; Dechambenoit, P.; Rouzières, M.; Clérac, R.; Preuss, K. E. J. Am. Chem. Soc. 2018, 140, 16904.

Pancake bonds
&

H-bonds

Sigma-hole bonds
&

H-bonds



HbimDTDA: PXRD

HbimDTDA

46

Mills, M. B.; Wohlhauser, T.; Stein, B.; Verduyn, W. R.; Song, E.; Dechambenoit, P.; Rouzières, M.; Clérac, R.; Preuss, K. E. J. Am. Chem. Soc. 2018, 140, 16904.



HbimDTDA: PXRD …hysteresis!

HbimDTDA

47

Mills, M. B.; Wohlhauser, T.; Stein, B.; Verduyn, W. R.; Song, E.; Dechambenoit, P.; Rouzières, M.; Clérac, R.; Preuss, K. E. J. Am. Chem. Soc. 2018, 140, 16904.



HbimDTDA: Magnetic hysteresis

HbimDTDA

48

Mills, M. B.; Wohlhauser, T.; Stein, B.; Verduyn, W. R.; Song, E.; Dechambenoit, P.; Rouzières, M.; Clérac, R.; Preuss, K. E. J. Am. Chem. Soc. 2018, 140, 16904.



HbimDTDA: µ+SR

HbimDTDA

49

Hernandez-Melian, A.; Huddart, B. M.; Pratt, F. L.; Blundell, S. J.; Mills, M.; Young, H. K. S.; Preuss, K. E.; Lancaster, T. J. Phys. Chem. Solids, 2023, 181, 111493.



HbimDTDA: µ+SR

HbimDTDA

50

Where are the muons?

DFT using artificially-lightened H atom
                                        à      +mu 

    

100 K

Hernandez-Melian, A.; Huddart, B. M.; Pratt, F. L.; Blundell, S. J.; Mills, M.; Young, H. K. S.; Preuss, K. E.; Lancaster, T. J. Phys. Chem. Solids, 2023, 181, 111493.



HbimDTDA: µ+SR

HbimDTDA
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Where are the muons?

DFT using artificially-lightened H atom
                                        à      +mu 

    site 1
    

100 K

Hernandez-Melian, A.; Huddart, B. M.; Pratt, F. L.; Blundell, S. J.; Mills, M.; Young, H. K. S.; Preuss, K. E.; Lancaster, T. J. Phys. Chem. Solids, 2023, 181, 111493.



HbimDTDA: µ+SR

HbimDTDA
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Where are the muons?

DFT using artificially-lightened H atom
                                        à      +mu 

    site 1
    site 2
    

100 K

Hernandez-Melian, A.; Huddart, B. M.; Pratt, F. L.; Blundell, S. J.; Mills, M.; Young, H. K. S.; Preuss, K. E.; Lancaster, T. J. Phys. Chem. Solids, 2023, 181, 111493.



HbimDTDA: µ+SR

HbimDTDA
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Where are the muons?

DFT using artificially-lightened H atom
                                        à      +mu 

    site 1
    site 2
    site 3
     

100 K

Hernandez-Melian, A.; Huddart, B. M.; Pratt, F. L.; Blundell, S. J.; Mills, M.; Young, H. K. S.; Preuss, K. E.; Lancaster, T. J. Phys. Chem. Solids, 2023, 181, 111493.



HbimDTDA: µ+SR

HbimDTDA
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Where are the muons?

DFT using artificially-lightened H atom
                                        à      +mu 

    site 1
    site 2
    site 3
    site 4 

100 K

Hernandez-Melian, A.; Huddart, B. M.; Pratt, F. L.; Blundell, S. J.; Mills, M.; Young, H. K. S.; Preuss, K. E.; Lancaster, T. J. Phys. Chem. Solids, 2023, 181, 111493.



HbimDTDA: µ+SR

HbimDTDA
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Where are the muons?

DFT using artificially-lightened H atom
                                        à      +mu 

    

340 K

Hernandez-Melian, A.; Huddart, B. M.; Pratt, F. L.; Blundell, S. J.; Mills, M.; Young, H. K. S.; Preuss, K. E.; Lancaster, T. J. Phys. Chem. Solids, 2023, 181, 111493.
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HbimDTDA
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Where are the muons?

DFT using artificially-lightened H atom
                                        à      +mu 

    site 1
    

340 K

Hernandez-Melian, A.; Huddart, B. M.; Pratt, F. L.; Blundell, S. J.; Mills, M.; Young, H. K. S.; Preuss, K. E.; Lancaster, T. J. Phys. Chem. Solids, 2023, 181, 111493.



HbimDTDA: µ+SR

HbimDTDA
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Where are the muons?

DFT using artificially-lightened H atom
                                        à      +mu 

    site 1
    site 2
    

340 K

Hernandez-Melian, A.; Huddart, B. M.; Pratt, F. L.; Blundell, S. J.; Mills, M.; Young, H. K. S.; Preuss, K. E.; Lancaster, T. J. Phys. Chem. Solids, 2023, 181, 111493.



HbimDTDA: µ+SR

HbimDTDA
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Where are the muons?

DFT using artificially-lightened H atom
                                        à      +mu 

    site 1
    site 2
    site 3
    

340 K

Hernandez-Melian, A.; Huddart, B. M.; Pratt, F. L.; Blundell, S. J.; Mills, M.; Young, H. K. S.; Preuss, K. E.; Lancaster, T. J. Phys. Chem. Solids, 2023, 181, 111493.



HbimDTDA: µ+SR

HbimDTDA
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Where are the muons?

DFT using artificially-lightened H atom
                                        à      +mu 

    site 1
    site 2
    site 3
    site 4 

340 K

Hernandez-Melian, A.; Huddart, B. M.; Pratt, F. L.; Blundell, S. J.; Mills, M.; Young, H. K. S.; Preuss, K. E.; Lancaster, T. J. Phys. Chem. Solids, 2023, 181, 111493.



HbimDTDA: µ+SR

HbimDTDA
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Where are the muons?

DFT using artificially-lightened H atom
                                        à      +mu 

    site 1
    site 2  site 5
    site 3
    site 4 

340 K

Hernandez-Melian, A.; Huddart, B. M.; Pratt, F. L.; Blundell, S. J.; Mills, M.; Young, H. K. S.; Preuss, K. E.; Lancaster, T. J. Phys. Chem. Solids, 2023, 181, 111493.



HbimDTDA: µ+SR

HbimDTDA
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Where are the muons?

DFT using artificially-lightened H atom
                                        à      +mu 

    site 1
    site 2 site 5
    site 3 site 6
    site 4 

340 K

Hernandez-Melian, A.; Huddart, B. M.; Pratt, F. L.; Blundell, S. J.; Mills, M.; Young, H. K. S.; Preuss, K. E.; Lancaster, T. J. Phys. Chem. Solids, 2023, 181, 111493.



HbimDTDA: µ+SR

HbimDTDA

62

Zero field B = 2 mT

Hernandez-Melian, A.; Huddart, B. M.; Pratt, F. L.; Blundell, S. J.; Mills, M.; Young, H. K. S.; Preuss, K. E.; Lancaster, T. J. Phys. Chem. Solids, 2023, 181, 111493.



1,2,3,5-DTDA Electrostatics

63

ESP Surface 

Sigma-hole type feature  &  partial charge distribution



Spin Density: McConnel I Mech’m
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What is Spin Polarization?
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What is Spin Polarization?
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What is Spin Polarization?

a b



Spin Density: McConnel I Mech’m

McConnel, H. M. J. Chem. Phys., 1963, 39, 1910.
Yoshizawa, K.; Hoffman, R. J. Am. Chem. Soc., 1995, 117, 6921.

71



Spin Density: McConnel I Mech’m

72
McConnel, H. M. J. Chem. Phys., 1963, 39, 1910.
Yoshizawa, K.; Hoffman, R. J. Am. Chem. Soc., 1995, 117, 6921.

Allyl radical

S = 0

AFM
coupling



Spin Density: McConnel I Mech’m

73
McConnel, H. M. J. Chem. Phys., 1963, 39, 1910.
Yoshizawa, K.; Hoffman, R. J. Am. Chem. Soc., 1995, 117, 6921.

Allyl radical

S = 1

FM
coupling
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Ni boaDTDA: Heisenberg Model

Ni(II) complex  ST = 3/2
FM intermolecular interactions

Fatila, E. M.; Clérac, R.; Jennings, M.; Preuss, K. E. Chem. Commun., 2013, 49, 9431.

Spin DensitySOMO (highest occupied)
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Ni boaDTDA: Heisenberg Model

Ni(II) complex  ST = 3/2
FM intermolecular interactions

Fatila, E. M.; Clérac, R.; Jennings, M.; Preuss, K. E. Chem. Commun., 2013, 49, 9431.

Spin DensitySOMO (highest occupied)
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Ni boaDTDA: Heisenberg Model

Ni(II) complex  ST = 3/2
FM intermolecular interactions

Fatila, E. M.; Clérac, R.; Jennings, M.; Preuss, K. E. Chem. Commun., 2013, 49, 9431.

Spin Density
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Ni boaDTDA: Heisenberg Model

Ni(II) complex  ST = 3/2
FM intermolecular interactions

Fatila, E. M.; Clérac, R.; Jennings, M.; Preuss, K. E. Chem. Commun., 2013, 49, 9431.

Heisenberg Model 
Spin Chain
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Ni boaDTDA: Heisenberg Model

Ni(II) complex  ST = 3/2
FM intermolecular interactions

Fatila, E. M.; Clérac, R.; Jennings, M.; Preuss, K. E. Chem. Commun., 2013, 49, 9431.

Heisenberg Model 
Spin Chain



79

Ni boaDTDA: Heisenberg Model

Ni(II) complex  ST = 3/2
FM intermolecular interactions

Fatila, E. M.; Clérac, R.; Jennings, M.; Preuss, K. E. Chem. Commun., 2013, 49, 9431.
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Ni fpymDTDA: Heisenberg Model

Maahs, A. C.; Borg, G. C; Ghazzali, M.; Soldatov, D. V.; Rouzières, M.; Clérac, R.; Preuss, K. E. Chem. Eur. J. 2024, 30, e202403220.
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Ni fpymDTDA: Heisenberg Model

SOMO

Spin density
Maahs, A. C.; Borg, G. C; Ghazzali, M.; Soldatov, D. V.; Rouzières, M.; Clérac, R.; Preuss, K. E. Chem. Eur. J. 2024, 30, e202403220.
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Ni fpymDTDA: Heisenberg Model

Spin density
Maahs, A. C.; Borg, G. C; Ghazzali, M.; Soldatov, D. V.; Rouzières, M.; Clérac, R.; Preuss, K. E. Chem. Eur. J. 2024, 30, e202403220.
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Ni fpymDTDA: Heisenberg Model

Ni(II) complex  ST = 3/2
FM intermolecular interactions

T > 15 K

Spin density
Maahs, A. C.; Borg, G. C; Ghazzali, M.; Soldatov, D. V.; Rouzières, M.; Clérac, R.; Preuss, K. E. Chem. Eur. J. 2024, 30, e202403220.



84

Ni fpymDTDA: Heisenberg Model

Ni(II) complex  ST = 3/2
FM intermolecular interactions

T > 15 K

T < 15 K

Spin density

cT strongly field-dependent

Maahs, A. C.; Borg, G. C; Ghazzali, M.; Soldatov, D. V.; Rouzières, M.; Clérac, R.; Preuss, K. E. Chem. Eur. J. 2024, 30, e202403220.
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Ni fpymDTDA: Heisenberg Model

Ni(II) complex  ST = 3/2
FM intermolecular interactions

T > 15 K

T < 15 K

Spin density

Heisenberg
Spin Chain

Maahs, A. C.; Borg, G. C; Ghazzali, M.; Soldatov, D. V.; Rouzières, M.; Clérac, R.; Preuss, K. E. Chem. Eur. J. 2024, 30, e202403220.
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Ni fpymDTDA: Heisenberg Model

Ni(II) complex  ST = 3/2
FM intermolecular interactions

T > 15 K

T < 15 K

correlation length x

4JeffST
2/kB = 62.6/C

C = 1.67 cm3 Kmol-1

Jeff/kB = +4.5 K

Fisher model

Heisenberg
Spin Chain

Isotropic (classical) Heisenberg spins

Maahs, A. C.; Borg, G. C; Ghazzali, M.; Soldatov, D. V.; Rouzières, M.; Clérac, R.; Preuss, K. E. Chem. Eur. J. 2024, 30, e202403220.
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Co boaDTDA vs. Co fpymDTDA

Maahs, A. C.; Borg, G. C; Ghazzali, M.; Soldatov, D. V.; Rouzières, M.; Clérac, R.; Preuss, K. E. Chem. Eur. J. 2024, 30, e202403220.
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Co boaDTDA: FM Coupling

hs-Co(II) complex  ST = 2
FM intermolecular interactions

Maahs, A. C.; Borg, G. C; Ghazzali, M.; Soldatov, D. V.; Rouzières, M.; Clérac, R.; Preuss, K. E. Chem. Eur. J. 2024, 30, e202403220.
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Co boaDTDA: FM Coupling

hs-Co(II) complex  ST = 2
FM intermolecular interactions

Maahs, A. C.; Borg, G. C; Ghazzali, M.; Soldatov, D. V.; Rouzières, M.; Clérac, R.; Preuss, K. E. Chem. Eur. J. 2024, 30, e202403220.
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Co boaDTDA: FM Coupling

hs-Co(II) complex  ST = 2
FM intermolecular interactions

Maahs, A. C.; Borg, G. C; Ghazzali, M.; Soldatov, D. V.; Rouzières, M.; Clérac, R.; Preuss, K. E. 2024, under review.
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Co fpymDTDA: Ising Model & FM

Maahs, A. C.; Borg, G. C; Ghazzali, M.; Soldatov, D. V.; Rouzières, M.; Clérac, R.; Preuss, K. E. Chem. Eur. J. 2024, 30, e202403220.
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Co fpymDTDA: Ising Model & FM

Maahs, A. C.; Borg, G. C; Ghazzali, M.; Soldatov, D. V.; Rouzières, M.; Clérac, R.; Preuss, K. E. Chem. Eur. J. 2024, 30, e202403220.
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Co fpymDTDA: Ising Model & FM

hs-Co(II) complex  ST = 2
FM intermolecular interactions

Maahs, A. C.; Borg, G. C; Ghazzali, M.; Soldatov, D. V.; Rouzières, M.; Clérac, R.; Preuss, K. E. Chem. Eur. J. 2024, 30, e202403220.
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hs-Co(II) complex  ST = 2
FM intermolecular interactions

Ising-like 
Spin Chain

where ∆x is the formation 
energy of a domain wall 

along the chain 

∆x = 4JeffST
2 

∆x/kB can be estimated ~ 21 K
Jeff/kB = +1.3 K

7 K < T < 30 K
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CF3pyTTA Tm complexes
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Ni complex

Mn complex
unit cell

T above/below transition
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CF3pyTTA Tm complexes

Ibrahim, Boeré, & Preuss, unpublished                  

Ni complex

No, this is not dirty!

This is dichroism!
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Take Home Message


