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Abstract Materials & Results Applications used to Analyze &
Orthorhombic space group Pmmn (#59) Rhombohedral space group R3m(#166) Perform DFT Calculations

 Using density functional theory (DFT),

we study transition metal nitride halides a- MNX STRUCTURE(x~Br. B-MNX STRUCTURE(X-Br)
RNX (R= Zr; X=Br, I). | R 1 .
» The metal nitride halides RNX form two = @ﬂ UANTUMESPRESSO

different polymorphs (a and 3) in their
layered crystallized structures.

* The parent compounds are band
Insulators, that when electron-doped
become superconductors.

 We used DFT calculations to calculate
the energy as a function of electron
density. f

 We will discuss the electronic structure
of RN X and the effects of electron

doping on these materials in B-form.
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* We studied both o and  semiconducting \/ A A J B a 3 N <N\
. _ 3R A TIWINLY il -/ ‘ SNV * Both a-ZrNBr and a-ZrNI are
structures and compared their electronic A / \ | PR | : : .
. AV ARNEY 2 | B semiconductors with parabolic bands
structures using DFT. > L Ry > |
. . . ] {1 | between - X andI - Y.
 Our interest was In knowing whatwould | T | || = = o o
happen when using the halides bromide | & *| 5 3 0 * ZINBr ex_lsts m Fhe B-phase similar to
and iodide. = = 2 3-ZrNCl In previous research.
» a- form polymorph crystallizes in the \ = \/ : \Ve 2 N7 » [B-ZrNBr Is a semiconductor with a
orthorhombic space group Pmmn (#59). 4 L NIz il _ 2 O] ARK single parabolic conduction band
1 A\ .fﬁ?ffu'?.-\“xﬁk\' / IIF -1 |/ - . _
* [3 -form polymorph crystallizes in the Y X /\ ’,a \ "{"’\/ /\ j{f;;:i- \ k / g \\/ 3 AN AN |- centered around the K-point.
rhombohedral space group R3m(#166). 2 e v o> U & T 2 S Y Rt “1—t1J ||* AsB-ZrNBr is doped, the Fermi level
I X I
' © o 6z shifts upward.
a-ZrNI has a direct band gap of  -7yNBr has a direct band gap of B-ZrNBr has a band gap of
MethOdOlOgy 1.247 eV at the I point. 1.810 eV at the I point 1441 eV.
» Performed first-principles calculations Cuture Work
by using the Quantum-ESPRESSO .
software package. Doped Li,ZrNBr Bandstructures For future work, we would like to calculate
» Generated experimental cell parameters 2 — o S . 2 — S the vibrational properties t?etter known as the
using previous research BaNIAYANY TN XA phonons. We also would like to calculate the
1L~ NN S RO e by T superconducting temperature.
» Converted the cell parameters for our ]/ / L\ .
electron-doped beta structures from 0 \ |/ . 0 H
hexagonal to rhombohedral cell. S le-oos S leos
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