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Figure S1. After DSC measurements, the PXRD spectra of (a) Li,MgCly, (b) RbMgCls,

(c) CsMgCl; and (d) Cs,MgClywere compared with the standard cards.
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Figure S2. The PXRD patterns of (a) CsMgBr;, (b) NaMgCl;, (¢c) KMgCl; and (d)

Li,MgBr, were compared with standard cards.



Figure S3. The SEM images and EDS elemental mapping of (a) Li,MgCl,, (b)

RbMgCl;, (c) CsMgCl; and (d) Cs,MgCl,.
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Figure S4. The relationship of In[({y/I7)-1] with 1/(kgT) in (a) Li,MgCly, (b) RbMgCls,
(c) CsMgCl; and (d) Cs;MgCly. (The inset are temperature-dependent PL spectra of (a)

Li,MgCly, (b) RbMgCls;, (¢) CsMgCl; and (d) Cs,;MgCly.)
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Figure S5. The correlation between integrated PL intensity and temperature.
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Figure S6. The CIE coordinates of PL in (a) Li,MgCly, (b) RbMgCl;, (¢c) CsMgCl; and

(d) Cs,;MgCly at different temperatures.
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Figure S7. The PL decay curves of (a) LiQMgO.gzMgO.()gCh, (b) Rng().gzMgvogCh, (C)

CSMgO.gzMgO.()gCh and (d) CSzMgolgzMgo.()gCh. The fluorescence lifetime of the

— -x/r
samples was calculated by using the single exponential equation: ¥ = Y0 +Ae
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Figure S8. Absorption spectra of (a) Li;Mgg Mg 0sCly, (b) RbMgp Mg 05Cl3, (€)

CsMg.92Mgy 0sCl3 and (d) CsrMgg 9:Mgo 05Cly.
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Figure S9. The Taua equation is used to calculate the optical band gaps of (a)

Li;Mgp 9:Mgp 05Cly,

Cs,Mgp.92Mg 03Cla.

(b) RbMgj9:Mg 0sCls,

(c)

CsMg9oMgoosCl;  and  (d)
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Figure S10. The change of cell constants of CsMg;_,Mn,Cl; (x =0 — 0.1).
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Figure S11. The PXRD patterns of (a) CsMg;_.Mn,Cl; (x=0-0.1), (b) RbMg; .Mn,Cl;
(x=0/0.08), (c) Cs;Mg;..Mn,Cly (x = 0/0.08) and (d) Li,Mg;_.Mn,Cl, (x = 0/0.08) were

compared with standard cards.
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Figure S12. X-ray photoelectron spectra of (a) Li;MgpooMgposCls, (b)

RbMgg 9:Mgp 05Cl3, (¢) CsMgg.92Mgy.0sCl3 and (d) CsrMgg.9:Mgo.05Cly.
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Figure S13. (a) and (b) are PLE and PL spectra of CsMg; ,Mn,Cl; (x =0—-0.1).
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Figure S14. PL spectra of as-prepared CsMgj9,MngsCl; powders. (The inset is a

magnified spectrum from 400 nm to 520 nm.)



l

e L. P

X=0 X=0.06 X=0.07 X=0.08 X=0.09 X=0.1

Figure S15. Luminescence contrast images of CsMgCl; with different Mn(II) ions
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doped concentrations under natural light and 254 nm UV lamp excitation were

compared.
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Figure S16. CIE chromaticity coordinates of CsMg;_,Mn,Cl; (x = 0 — 0.1) displays.
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Figure S17. (a) Normalized PLE spectra of CsMggq,MngsCl; were measured at

different emission wavelengths in the range of 605 nm - 695 nm. (b) Normalized PL

spectra of CsMgj 9,Mny ¢3Cl; at different excitation wavelengths were measured in the

range of 240 nm - 280 nm.
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Figure S18. Comparison of variable temperature luminescence intensity of Mg halides.
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Figure S19. The CIE coordinates of PL

in (a) Li;Mg9:Mg0sCls,

(b)
RbMgj 9:Mgp 0sCls, (¢) CsMg Mg osCl; and (d) Cs;MggoMgosCls at different

temperatures.
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Table S1. The comparison of the activation energy for the Mg halides and some well-

known metal halides

S.No Phosphor compositions Activation energy E,(eV) Reference
1 CsMnCl; 0.11 [1]
2 CsCdCls 0.62 [2]
3 MAPDI; 0.32 [3]
14 [CcH,CIN]CdCl; 0.11 (4]
5 Cs,CaCly-2H,0 0.45 [5]
6 [PPh;H],[SbCls] 0.58 [6]
7 CsMgCl; 0.37 This work
8 Cs,MgCl4 0.19 This work
9 RbMgCl; 0.27 This work

10 Li,MgCly 0.31 This work




Table S2. The cell parameters of the Mg halides.

Samples Space group a(A) b (A) c(A) a(®) B(°) 7(°) Cell volume (A3)

CsMgCl, P6;/mmc 7.260 7.260 6.170 90 90 120 282.09
CsMgp.94Mng 06Cl3 P63;/mmc 7.267 7.267 6.181 90 90 120 282.65
CsMg 93Mng o7Cl3 P63/mmc 7.273 7.273 6.189 90 90 120 283.12
CsMgj 9oMng osCl3 P65;/mmc 7.279 7.279 6.191 90 90 120 283.30
CsMgp.91Mng 0oCl3 P63;/mmc 7.281 7.281 6.193 90 90 120 283.45
CsMgp9oMny ;Cl; P63;/mmc 7.289 7.289 6.201 90 90 120 283.78
RbMgCl; P63;/mmc 7.095 7.095 17.578 90 90 120 766.31
RbMgg 9:Mny ¢3Cl3 P65;/mmc 7.125 7.125 17.589 90 90 120 766.48
Cs,MgCly Pnma 7.514 9.777 13.234 90 90 90 972.23
Cs,Mgp 9oMng 5Cly Pnma 7.626 9.790 13.244 90 90 90 972.31
Li,MgCly Fd-3m 10.401 10.401 10.401 90 90 90 1125.19
Li;Mgj 9,Mng 0sCly Fd-3m 10.413 10.413 10.413 90 90 90 1125.68
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