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S1:	  Sample	  preparation	  	  
 
Materials	  
	  
Formamidinium	  iodide	  (FAI,	  98%)	  was	  obtained	  from	  Greatcell	  solar.	  Lead	  iodide	  (PbI2,	  
98%)	   was	   obtained	   from	   TCI.	   N,	   N-‐dimethylformamide	   (DMF,	   anhydrous,	   99.9%),	   N-‐
methyl-‐2-‐pyrrolidone	  (NMP,	  anhydrous,	  99.9%)	  and	  diethyl	  ether	  (anhydrous,	  >99.8%)	  
were	  obtained	   from	  Sigma	  Aldrich.	  All	   the	  materials	  are	   reagent	  grade	  and	  were	  used	  
without	  further	  purification.	  
 

FAPbI3	  film	  preparation	  

The	  perovskite	  film	  was	  deposited	  on	  borosilicate	  substrates	  which	  were	  cleaned	  by	  an	  
ultrasonic	   bath	  with	   ethanol,	   acetone,	   and	   isopropanol	   for	   15	  minutes	   each;	   then	   the	  
substrates	   were	   dried	   with	   an	   N2	   flow.	   Before	   the	   FAPbI3	   deposition,	   the	   substrates	  
were	  treated	  for	  10	  minutes	  in	  a	  UV-‐ozone	  chamber.	  The	  FAPbI3	  perovskite	  solution	  was	  
prepared	  by	  dissolving	  461	  mg	  of	  PbI2	  (1	  mmol)	  and	  172	  mg	  of	  FAI	  (1	  mmol)	  in	  96.30	  μL	  
of	  NMP	  (1	  mmol)	  and	  590.71	  µL	  of	  DMF;	  the	  solution	  was	  heated	  at	  60	  °C	   for	  2	  hours	  
until	   all	   the	   precursors	   were	   completely	   dissolved.	   70	   µL	   of	   perovskite	   solution	   was	  
spin-‐coated	  on	  top	  of	  the	  borosilicate	  substrates	  at	  5500	  rpm	  for	  17	  seconds	  and	  450	  μL	  
of	   diethyl	   ether	   was	   dropped	   on	   the	   spinning	   substrate	   9	   seconds	   after	   starting	   the	  
spinning	  process.	  After	  the	  spinning	  process,	  the	  substrates	  were	  annealed	  at	  100	  °C	  and	  
165	  °C	  for	  1	  minute	  and	  10	  minutes,	  respectively.	  The	  film	  deposition	  was	  performed	  in	  
ambient	  air	  conditions	  (50-‐60	  %RH)1.	  
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S2:	  Absorption	  and	  photoluminescence	  measurements	  

Steady-‐state	  visible	  absorption	  

	  
Absorption	  spectra	  as	  a	   function	  of	   temperature	  have	  been	  acquired	  with	  a	  Cary	  5000	  
spectrometer.	  Low	  temperature	  (down	  to	  »	  10	  K)	  measurements	  were	  done	  resorting	  to	  
an	  exchange	  gas	  cryostat	  inserted	  in	  the	  spectrometer	  main	  chamber.	  

	  
When	  cooling	  down	  the	  sample,	  we	  observe	  an	   increase	   in	  the	  energy	  of	   the	  absorbed	  
light	  below	  150	  K.	  Previous	  works	  have	  shown	  that	  FAPbI3	  undergoes	  a	  phase	  transition	  
at	  this	  temperature2.	  

 
	  
Figure	  S2:	  Absorption	  spectrum	  of	  FAPbI3	  at	  10K	  after	  analyse	  proposed	  in	  ref.	  3	  Inset	  left:	  Raw	  
low-‐temperature	  absorption	  spectrum	  without	  the	  post-‐processing	  proposed	  in	  ref	  3.	  Inset	  

right:	  zoom	  on	  the	  region	  3,08	  eV	  to	  3.47	  eV	  and	  the	  fit	  to	  two	  broad	  peaks	  (red	  and	  blue	  lines).	  	  

The	   absorption	   spectrum	   of	   FAPbI3	   measured	   at	   10K	   shows	   oscillations	   already	  
observed	   and	   explained	   by	   other	   authors3,4.	   We	   applied	   the	   procedure	   proposed	   by	  

(a)	   (b)	  

Figure	  S1:	  (a)	  Absorption	  spectra	  of	  FAPbI3	  at	  different	  temperatures.	  (b)	  Near	  band-‐edge	  
maximum	  energy	  in	  the	  absorption	  spectra	  as	  a	  function	  of	  the	  temperature;	  we	  can	  observe	  

the	  phase	  transition	  the	  FAPbI3	  sample	  undergoes	  between	  100	  and	  150	  K.	  
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these	  authors	  to	  obtain	  the	  absorption	  spectrum	  of	  FAPbI3	  films	  without	  oscillations.	  We	  
also	  verified	  that	  the	  peaks	  observed	  in	  the	  blue	  side	  of	  the	  absorption	  spectrum	  are	  not	  
related	  to	  the	  absorption	  of	  the	  glass	  substrate,	  which	  shows	  a	  very	  flat	  response	  in	  this	  
region.	  In	  the	  spectrum	  obtained	  after	  analysis,	  we	  observe	  the	  absorption	  edge	  due	  to	  
exciton	  absorption	  and,	  mainly,	  two	  peaks.	  One	  at	  2.51	  eV	  and	  another	  broader	  one,	  in	  
the	  energy	  region	  between	  3.08	  and	  3.47	  eV	  which	  is	  the	  result	  of	  two	  bands	  (see	  zoom	  
in	  figure	  S2).	  	  

	  
CW-photoluminescence 
	  
The	  PL	  excitation	   is	   fixed	   to	  820	  nm	  (Ti:Sapphire	   laser,	  pulse	  width	  of	  ≈	  2	  ps,	  80	  MHz	  
repetition	   rate).	   The	   signal	   is	   analyzed	   thanks	   to	   a	   75-‐cm-‐focal-‐length	   spectrometer	  
(Acton	   sp2750i,	   Princeton	   Instruments)	   which	   is	   coupled	   to	   a	   nitrogen-‐cooled	   CCD	  
(SPEC10,	  Princeton	  Instruments).	  
	  
Time-‐resolved	  luminescence	  
	  
For	  time-‐resolved	  photoluminescence	  measurements,	  the	  excitation	  is	  set	  to	  410	  nm.	  
We	  use	  a	  streak-‐camera	  synchronized	  with	  the	  high	  repetition	  rate	  Ti:Sapphire	  laser	  (15	  
ps	  resolution,	  C5680	  model	  from	  Hamamatsu	  incorporating	  a	  M5675	  synchroscan	  unit)	  
and	  coupled	  to	  the	  Acton	  spectrometer.	  
Experiments	  are	  performed	  with	  a	  homemade	  confocal-‐like	  setup	  using	  a	  large	  working-‐
distance	  microscope	  objective	  (NA	  ≈	  0.6)	  to	  focus	  light	  on	  film	  and	  collect	  its	  emission	  in	  
a	  reflection	  configuration.	  The	  film	  is	  glued	  on	  the	  coldfinger	  of	  a	  cryostat	  designed	  for	  
thermal	  expansion	  compensation	  (from	  Oxford	  Instrument	  Company).	  
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Figure	  S3:	  (a)	  Time	  resolved	  luminescence	  decays	  for	  two	  
detection	  energies.	  For	  detection	  at	  energy	  1.469	  eV,	  we	  
observe	  a	  small	  rise	  time.	  (b)	  Time-‐resolved	  luminescence	  
decays	  obtained	  at	  4	  K	  and	  detected	  at	  different	  energies:	  

1.503,	  1.469	  and	  1.455	  eV.	  
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The	  time-‐resolved	  PL	  spectrum	  at	  4	  K	  detected	  at	  1.503	  eV	  shows	  a	  double	  exponential	  
decay	  with	   two	  time	  constants:	  70	  ps	  and	  265	  ps.	  We	  underline	   that	   the	   latter	   time	   is	  
slightly	   slower	   than	   the	   shortest	   time	   obtained	   by	   PFR	   measurements	   in	   Faraday	  
geometry	  (100-‐200	  ps),	  and	  therefore	  these	  two	  times	  are	  associated	  to	  the	  same	  state.	  	  
When	   detection	  moves	   towards	   lower	   energies,	   we	   observe	   a	   short	   rise	   time	   and	   an	  
exponential	   decay	   with	   a	   characteristic	   time	   that	   becomes	   longer.	   At	   1.455	   eV,	   the	  
adjustment	  is	  a	  single	  exponential	  law	  with	  a	  time	  constant	  of	  530	  ps	  and	  with	  a	  residual	  
value	  (a	  plateau)	  close	  to	  5	  %	  of	  the	  maximum.	  	  
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S3:	  Photo-‐induced	  Faraday	  rotation	  (PFR)	  measurements	  
	  
We	  used	  a	  degenerate	  pump-‐probe	  technique,	   the	  PFR,	  which	   is	  well-‐adapted	  to	  study	  
spin	  relaxation	  and	  decoherence	  times	  of	  both	  excited	  states	  and	  resident	  electrons	  or	  
holes.	  Laser	  pulses	  with	  a	  2	  ps	  duration	  were	  generated	  by	  a	  Ti:Sapphire	  mode-‐locked	  
oscillator	  at	  75.8	  MHz.	  The	  pump	  beam	  polarization	  is	  σ+/ σ	  -‐	  modulated	  at	  100	  kHz	  with	  
an	  electro-‐optic	  modulator	  (average	   intensity	  ≈ 1	  W/mm2);	   the	  probe	  beam	  is	   linearly	  
polarized.	  After	   transmission	   through	   the	   sample,	   the	  probe	  beam	   is	   analyzed	   into	   its	  
vertical	  and	  horizontal	  components,	  and	  the	  difference	  in	  their	  intensity	  is	  measured	  in	  
a	  balanced	  optical	  bridge.	  To	  improve	  the	  signal-‐to-‐noise	  ratio,	  a	  single	  lock-‐in	  amplifier	  
is	  used.	  The	  sample	  was	  placed	  in	  a	  liquid-‐helium	  cryostat	  containing	  a	  superconducting	  
coil	  and	  cooled	  down	  to	  2	  K.	  	  

PFR	  experiments	  in	  Voigt	  geometry	  were	  performed	  at	  lower	  energy	  (E	  =	  1.47	  eV).	  The	  
results	  were	  very	  close	  to	  the	  ones	  obtained	  at	  1.48	  eV	  and	  no	  significant	  difference	  in	  
the	  spin	  properties	  were	  observed.	  

  

Figure	  S4:	  Electron	  and	  hole	  Landé	  factors	  and	  spin	  dephasing	  time	  with	  pump	  and	  
probe	  beams	  at	  1.47eV.	  
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S4:	   Experimental	   results	   in	   halide	   perovskites:	   Landé	   factors,	   dephasing	   and	  
relaxation	  times	  
 

Pb-‐based	  HP	  
crystals	  

𝐸!	  
(eV)	  

𝑇!	  
(ns)	  

𝑇(0)!! 	  
(ns)	  

𝑇(0)!"	  
(ns)	  

𝑔!!"#	   𝑔!!"#	   𝑔!!"#	   𝑔!!"#	  

FA0.9Cs0.1PbI2.8Br0.2
5,	  6	  

1.527	   45	   8	   5.5	   3.48	   3.72	   -‐1.29	   -‐1.15	  

MAPbI36,	  7	   1.652	   ≤	  37	   0.4	   2.7	   2.46	   2.98	   -‐0.71	   -‐0.28	  
MAPbI38	   1.63	   	   11	   6	   2.52	   2.63	   -‐0.57	   -‐0.28	  
FAPbBr36	   2.189	   	   	   	   2.32	   2.44	   0.36	   0.41	  
MAPbBr39	   2.25	   	   1.5	  

(@50mT)	  
8	  

(@100mT)	  
1.75	   2.15	   0.42	   0.6	  

CsPbBr36	   2.352	   	   	   	   1.69	   2.06	   0.65	   0.85	  
CsPbBr310	   2.352	   53-‐32	   ≤	  5.2	   1	   	   1.92	   	   0.75	  
CsPbBr311	   2.33	   	   5.6	  

(@10mT)	  
2	  

(@100mT)	  
1.82	   1.95	   0.69	   0.76	  

MAPbBr1.5	  Cl1.56	   2.59	   	   	   	   1.47	   	   	  

Table	  S1:	  Experimental	  values	  of	  spin	  relaxation	  and	  dephasing	  times	  and	  Landé	  factors	  
in	  Pb-‐based	  halide	  perovskites	  crystals.	  

	  
Pb-‐based	  HP	  
films	  

𝐸!	  
(eV)	  

𝑇!	  
(ns)	  

𝑇(0)!! 	  
(ns)	  

𝑇(0)!"	  
(ns)	  

𝑔! 	   𝑔!	  

FAPbI312	   1.496	   17	   3.3	   2.4	   3.447	   -‐1.134	  
MAFAPbI313	   1.56	   	   0.671	   0.721	   3.75	   -‐1.24	  
MAPbI314,	  15	   1.635	  

	  1.612	  	  

	   4.4	  
	  
7	  

3.4	  
	  
3.7	  

2.593	  	  
2.6-‐1.6	  
2.723	  

-‐0.238	  
	  -‐0.3,	  -‐0.4	  
-‐0.350	  	  

MAPbBr39	   2.59	   	   	   	   1.83	   0.55	  
CsPbBr316	   	   	   0.050	   0	  .282	   1.71	   0.74	  
CsPbBr317	   2.33	  	   	   0.25	   0.4	   1.78	   0.77	  
Table	  S2:	  Experimental	  values	  of	  spin	  relaxation	  and	  dephasing	  times	  and	  Landé	  factors	  
in	  Pb-‐based	  halide	  perovskites	  polycrystalline	  films.	  

 
S5:	  Tetragonal	  k.p	  model	  in	  D4h	  point	  group	  
	  

I. Band	  parameters	  
To	  calculate	  the	  band	  diagram	  of	  the	  tetragonal	  FAPbI3	  perovskite	  with	  D4h	  as	  point	  

group,	   we	   use	   the	   multiband	   k.p	   description18.	   We	   consider	   8	   valence-‐band	   and	   6	  
conduction-‐band	  states	  (spin	   included).	  A	  schematic	   illustration	  of	   the	  quantum	  states	  
involved	  in	  the	  present	  model	  is	  shown	  in	  Figure	  S4.	  The	  band-‐gap	  energy	  𝐸!,	  the	  energy	  
levels	  of	  the	  second	  and	  third	  conduction	  bands  (𝐸!  ,𝐸!),	  and	  the	  energy	  levels	  of	  the	  p-‐
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like	  valence	  bands	  𝐴!   (𝑖 = 1,2,3)	  are	  represented	  in	  Figure	  S4.	  The	  origin	  of	  energies	   is	  
taken	  at	  the	  top	  of	  the	  s-‐like	  valence	  band.	  

 
	  

 
 
 
 
 
 
 
 

 

 

Figure	   S5:	   Schematic	   representation	   of	   the	   dispersion	   relations	   of	   a	   perovskite	  
semiconductor	   such	  as	  FAPbI3.	  We	  designate	   the	   first	   four	  doubly	  degenerate	  valence	  
band	   states	   as	   |𝑆! ↑ (↓)⟩ ,	   !

!
!
,± !

!
!
!
,	   !!

!
,± !

!
!
!
	  and	   !!

!
,± !

!
!
!
.	   The	   first	   three	   doubly	  

degenerate	   conduction	   band	   states	   are	  !!
!
,± !

!
!
!
,	  !!
!
,± !

!
!
!
	  and	  !!

!
,± !

!
!
!
.	   Horizontal	   lines	  

are	   illustrating	   the	   band-‐gap	   energy,	  𝐸! ,	   energy	   levels	   of	   the	   second	   and	   third	  
conduction	  band	  states	  (𝐸!,𝐸!),	  and	  energy	  levels	  of	  p-‐like	  valence	  bands	  𝐴! , (𝑖 = 1,2,3).	  
The	  energy	  origin	  is	  assumed	  to	  be	  at	  the	  top	  of	  the	  upper	  valence	  band.	  
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Table S3 provides the k.p parameters for FAPbI3, as well as for CsPbBr3 and MAPbI3. 
 

k.p	  parameters	   FAPbI3	  
(this	  work)	  

MAPbI3	   CsPbBr3	  

𝐸!	  (eV)	   1.52	   1.65	   2.36	  
𝐸! 	  (eV)	   2.844	   3.47	   3.68	  
𝐸!	  (eV)	   2.978	   3.67	   3.83	  
𝐴! 	  (eV)	   -‐1.21	   -‐1.62	   -‐1.82	  
𝐴! 	  (eV)	   -‐1.46	   -‐1.88	   -‐1.84	  
𝐴!	  (eV)	   -‐1.58	   -‐1.98	   -‐1.84	  
Δ!"	  (eV)	   1.375	   1.42	   1.32	  
𝑇	  (eV)	   0.208	   0.319	   240	  

𝜃	  (degrees)	   39.54	   40.02	   40.19	  
E!!,! 	  (eV)	   14.60	   11.29	   11.6	  
E!!,! 	  (eV)	   14.85	   11.96	   14.04	  
𝐸!!,! 	  (eV)	   9.93	   10.59	   3.11	  
E!!,!(eV)	   9.98	   2.75	   4.78	  
E!!,! 	  (eV)	   6.89	   6.29	   2.04	  

 
TABLE	  S3:	  Summary	  of	  FAPbI3	  bulk	  band	  parameters	  values	  that	  were	  generated	  

using	  the	  k.p	  theory.	  E!	  denotes	  the	  bulk	  band-‐gap	  energy,	  E!	  and	  E!	  indicate	  the	  energy	  
levels	   of	   the	   second	   and	   third	   conduction	   bands,	  Δ!"	  denotes	   the	   spin-‐orbit	   coupling,	  
A!   i = 1,2,3 	  indicate	  the	  energy	  levels	  of	  p-‐like	  valence	  bands,	  T	  denotes	  the	  tetragonal	  
crystal	   field,	   θ 	  is	   the	   phase	   angle	   defined	   as	   tan2θ = 2 2Δ!"/(Δ!" − 3T) 	  (with	  
0 < θ < π/2).   E!!,! ,E!!,! are	   the	   Kane	   energies	   in	   tetragonal	   phase	   and	   defined	   as	  

E!!,ℓ𝓁 = (!!!
ℏ!
) P!,ℓ𝓁

!.	  E!!,! 	  are	  the	  coupling	  energies	  between	  the	  p-‐like	  valence	  states	  and	  
the	  p-‐like	  conduction	  states.	  The	  band	  parameters	  of	  CsPbBr3	  and	  MAPb3,	  which	  were	  
determined	   in	   our	   previous	   studies19,	   20,	   21	   using	   the	   multiband	   k.p	   theory,	   are	   also	  
provided	  in	  the	  Table.	  

	  
The tetragonal crystal field, T, the spin-orbit coupling, ΔSO  are related with energies EG, E2 and 
E3 by the following expressions: 

𝐸! − 𝐸! = !
!
(𝑇 + Δ!")+

!
!
𝐸! − 𝐸!       (1) 

𝐸! − 𝐸! = Δ!"! + 𝑇! − !
!
𝑇Δ!"   (2) 

 
That is why we can estimated from spectroscopic experimental measurements the values of 𝑇 
and ΔSO and by using tan2θ = 2 2Δ!"/(Δ!" − 3T) the value of θ.  
From	   low-‐temperature	   absorption	   spectrum	   (see	   FigureS2),	   we	   can	   experimentally	  
obtain	  𝐸!,	  𝐸!	  and	  𝐸!.	    𝐸! ≈ 1.49  eV	  is	  obtained	  by	  adding	  the	  binding	  energy	  (14meV)	  to	  
the	  edge	  energy	  1.48eV.	  Taking	   into	  account	  DFT	  calculations	  for	   the	   tetragonal	  phase	  
crystal	  (space	  group	  P4/mbm)22	  of	  	  FAPbI3,	  we	  conclude	  that	  the	  observed	  peak	  at	  2.51	  
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eV	   corresponds	   to	   transitions	   at	   k-‐points	   different	   from	   the	   Z	   point	   (k-‐point	   for	   the	  
direct	   gap)	   and	   that	   the	   broad	   bands	   at	   3.23	   and	   3.35	   eV	   are	   associated	  with	   optical	  
transitions	  at	  𝐸!  and 𝐸! energies respectively. In the case of FAPbI3, when we introduce in 
expressions (1) and (2) the optical transition energies determined by the low-temperature 
absorption spectrum (Figure S2), we obtain T= 0.187 eV, Δ!" = 1.79 eV and   θ =
38,17°.      These values even if they are different from the calculated values given in Table S3, 
compare well with theoretical values. 
 

II. Numerical	  results	  for	  Landé	  g-‐factors	  
The	  Landé	  g-‐factor	  results	  from	  the	  Cartesian	  components	  of	  k	  =	  (kx,	  ky,	  kz)	  which	  no	  

longer	  commute	  due	  to	  the	  presence	  of	  a	  weak	  static	  magnetic	  field	  B	  =	  (Bx,	  By,	  Bz).	  The	  
commutator	  of	  two	  components	  of	  k	  is:	  

𝑘! , 𝑘! = −𝑖 !
ℏ
  𝜖!"#𝐵!	   	   (3)	  

where	     α, β, γ = x, y, z	  	   denote	   the	   Cartesian	   components	   and	  𝜖!"# 	  is	   the	   Levi-‐Civita	  
symbol.	  

The	   carriers	   Landé	   g-‐factors	   for	   Pb-‐based	   halide	   perovskites	   with	   tetragonal	  
symmetry	  (D4h	  as	  point	  group)	  are	  anisotropic	  and	  can	  be	  represented	  by	  a	  second	  rank	  
tensor.	  

The	  Zeeman	  Hamiltonian	  for	  the	  upper	  s-‐like	  valence	  band23	  is	  given	  by:	  
ℋ!

! = !!
!
𝑔!∥𝜎!𝐵! + 𝑔!! 𝜎!𝐵! + 𝜎!𝐵! 	   	   (4)	  

where	  𝜇! 	  is	   the	   Bohr	  magneton,	  𝑔!∥ (𝑔!!)	   denotes	   the	   component	   of	   the	   hole	   g-‐factor	  
tensor	  parallel	  (perpendicular)	  to	  the	  tetragonal	  c-‐axis	  and	  𝜎 = (𝜎! ,𝜎! ,𝜎!)	  	  is	  the	  vector	  
formed	  by	  the	  Pauli	  matrices.	  The	  straightforward	  application	  of	  the	  method	  detailed	  in	  
Ref18	  leads	  to:	  

𝑔!∥ = 𝑔! + 𝐸!!,!
!
!!
− !"#!!

!!
− !"#!!

!!

𝑔!! = 𝑔! + 𝑠𝑖𝑛𝜃  𝑐𝑜𝑠𝜃   2𝐸!!,!𝐸!!,!
!
!!
− !

!!

	   	   (5)	  

	  
where	  𝑔! = 2.0023	  is	  the	  free	  electron	  Landé	  factor,	  (  𝐸!!,! ,𝐸!!,!)	  are	  the	  Kane	  energies	  
in	  the	  tetragonal	  symmetry,	  and	  𝜃	  	  is	  the	  Bloch	  function	  parameter.	  

Moreover,	  we	  can	  write	  the	  Zeeman	  Hamiltonian	  for	  the	  lowest	  p-‐like	  conduction	  
bands21,	  23as:	  

ℋ!
! = −𝜇! 1+ 3𝜅! 𝐿!𝐵! − 𝜇! 1+ 3𝜅! 𝐿!𝐵! + 𝐿!𝐵! + 𝜇!𝝈𝒆.𝑩	  	   	   (6)	  

where	  (𝜅!, 𝜅!)	  are	  the	  Luttinger	  magnetic	  parameters24	  and	  𝑳 = (𝐿! , 𝐿! , 𝐿!)	  (ℓ𝓁 = 1)	  is	  
the	  angular	  momentum.	  

The	   electron	   g-‐factor	   tensor	   components	   are	  derived	  with	   the	   same	  method	   as	  
mentioned	  in	  Ref21.	  We	  obtain:	  
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𝑔!∥!!!"! = −2 𝑐𝑜𝑠!𝜃 − 𝑠𝑖𝑛!𝜃 +
𝐸!!,!𝑐𝑜𝑠

!𝜃
𝐸!

−
𝐸!!,!𝑠𝑖𝑛

!𝜃
𝐸! − 𝐴!

+
𝐸!!,!𝑠𝑖𝑛

!𝜃 − 𝐸!!,!𝑐𝑜𝑠
!𝜃

𝐸! − 𝐴!

+ 𝑠𝑖𝑛!𝜃  𝑐𝑜𝑠!𝜃  
𝐸!!,! − 𝐸!!,!
𝐸! − 𝐴!

− 2(1+ 3𝜅!)𝑐𝑜𝑠!𝜃                                                                                    (7)	  

	  

𝑔!!!!!"! = −2  𝑠𝑖𝑛!𝜃  − 𝑠𝑖𝑛𝜃  𝑐𝑜𝑠𝜃 2𝐸!!,!𝐸!!,!   
𝑠𝑖𝑛!𝜃
𝐸! − 𝐴!

+
𝑐𝑜𝑠!𝜃
𝐸! − 𝐴!

  	  

                                                              +𝑠𝑖𝑛𝜃  𝑐𝑜𝑠𝜃
  2𝐸!!,!𝐸!!,!

𝐸!
− 2 2(1+ 3𝜅!)𝑠𝑖𝑛𝜃  𝑐𝑜𝑠𝜃                                                      (8)	  

	  
where	  𝐸!!,!  (𝑖=1, 2, 3)	   are	   the	   energies	   associated	   to	   the	   corresponding	   interband	  
momentum	   matrix	   elements.	   The	   contributions	   from	   the	   remote	   bands	   have	   been	  
considered	  via	  the	  Luttinger	  parameters	  𝜅!,!.	  

The	   Equations	   (5)	   for	   holes	   and	   (7-‐8)	   for	   electrons	   are	   used	   to	   calculate	   the	  
carriers	  Landé	  factors.	  Table	  S4	  summarizes	  our	  theoretical	  results	  obtained	  for	  FAPbI3,	  
CsPbBr3	  and	  MAPbI3	   in	  the	  absence	  of	  the	  Luttinger	  corrections	   𝜅! = 𝜅! = −1/3 .	  We	  
also	  include	  in	  Table	  S4,	  the	  numerical	  results	  of	  the	  exciton	  g-‐factor	  tensor,	  𝑔!∥ = 𝑔!∥ +
𝑔!∥	  and	  𝑔!! = 𝑔!! + 𝑔!!.	  

	  
Pb-‐based	  HP	  
k.p	  theory	  tetragonal	  
model	  

𝐸!	  (eV)	   𝑔!∥ 	   𝑔!!	   𝑔!
∥ 	   𝑔!!	   𝑔!∥	   𝑔!!	  

FAPbI3	   1.52	   3.355	   3.883	   -‐0.888	   -‐1.128	   2.467	   2.755	  
MAPbI3	   1.65	   3.250	   2.329	   -‐0.280	   -‐0.570	   2.97	   1.759	  
CsPbBr3	   2.36	   1.867	   2.515	   0.852	   0.653	   2.719	   3.168	  

TABLE	  S4:	  Carriers	  Landé	  g-‐factors	  calculated	  from	  Eq.	  (3)	  for	  holes	  and	  Eqs.	  (5-‐
6)	  for	  electrons.	  The	  exciton	  g-‐factors	  are	  also	  provided.	  
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