Appendix-I: Simulated spot electron diffraction patterns
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Figure A.1: Single-crystal spot electron diffraction patterns from several zone axis of a
FCC structure (’+v’+w?<22). The patterns have been simulated with the help of JEMS
software. The respective zone axis directions are marked as “ZA” on top of each pattern.
The ratio of the principal vectors along with the interplanar angles are marked in the
respective patterns.
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Appendix-I1: Python code for XRD pattern simulation

Excerpt from the python code for simulation of x-ray diffraction (XRD) patterns:

"cell type": "code”,

"execution _count": 226,

"id": "abc88470-a468-4a2e-bele-482a5¢05390e”
"metadata’: {},

"outputs": [],

"source": [

"material ='w-Ti"\n",
"lattice_type="hexagonal'\n",
"wavelength=1.54\n",

"a=4.6\n",

"b=4.6\n",

"c=2.82\n",

"In",

"alpha= 90\n",

"beta= 90\n",

"gamma=90\n",

"alpha_rad = math.radians(alpha)\n",
"beta_rad = math.radians(beta)\n",
"gamma_rad = math.radians(gamma)\n",
"lattice={}\n",

"In",

"motifs = {\n",

" #"AN": mp.array([[0.0, 0.0, 0.0],/0.5,0.5,0.0],/0.5,0.0,0.5],/0.0,0.5,0.5]]),\n",
" #H"Mn\": np.array([[0.5, 0.5, 0.5],/0.0,0.0,0.5],/0.0,0.5,0.0],/0.5,0.0,0.0/]),\n",

" #\I!Cu\ﬂ'.
np.array([[1/4,1/4, 1/4],[3/4,3/4,3/4], [3/4,3/4, 1/4],[3/4,1/4,3/4]. [1/4,3/4,3/4], [1/4,1/4, 3/4
J[1/4,3/4,1/4].[3/4,1/4, 1/4]])\n",
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" HCu\": mp.array([[0.5,0.0,0.5]7,/0.0,0.5,0.5]])\n",

" # S\ - np.array([[0.0, 0.0,
0.0],[0.5,0.5,0.0],[0.5,0.0,0.5],[0.0,0.5,0.5], [1/4,1/4, 1/4],[3/4, 3/4,1/4]. [3/4,1/4,3/4], [1/4,
3/4,3/4]]),\n"

" A\ mp.array([[1/3, 2/3, 1/4],[2/3,1/3,3/4]])\n",
" AT mp.array([10.0, 0.0, 0.0], [1/3, 2/3, 1/2].[2/3,1/3,1/2]])\n",
" HSa\": mp.array([10.0,0.0,0.0],[0.5, 0.5, 0.57,/0.0,1/2,1/4],[1/2,0.0,3/4]])\n",

” ”

\n"
"Nn",
"\n",

"#motifs = np.array([[0.0, 0.0, 0.0], [0.0, 0.5, 0.5],[0.5, 0.0, 0.5],/0.5, 0.5, 0.0]])\n",
"#motifs = np.array([[0.0, 0.0, 0.0], [0.5, 0.5, 0.5]])\n",

"#motifs = np.array([[0.0, 0.0, 0.0], [2/3, 1/3, 1/2]])\n",

"#motifs = np.array({[0.0, 0.0, 0.0]/])\n",

"\n",

"veak_positions = []\n",

"peak_intensity=[]\n",

"df=pd.read _csv(\"atomic scattering factor.csv\")\n",

"df raw = pd.read _excel(\"lorentz polarization factor.xlsx\", header=0)"

]
P

{
"cell type": "code",

"execution_count": 228,

"id": "b8079682-aa88-4ae7-bbcb-7ec832f5dcfb”,
"metadata’: {},

"outputs": [

{

"name": "stdout",
m".

"output type": "stream”,

"oxt": [
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"rounded 0.4\n",
"10.9\n"

]
/
/
"source:
"def find_fo(h k[ element):\n",
"sll = b*E2 ¥ ¥ * math.sin(alpha_rad)**2\n",
"§22= a**2 * c**2 * math.sin(beta_rad)**2\n",
" §33= a**2 * b**2 *math.sin(gamma_rad)**2\n",
" s12 = a * b * c**2 * (math.cos(alpha _rad) * math.cos(beta rad) -
math.cos(gamma_rad))\n",

" §23 = ¢ * b * a*2 * (math.cos(beta rad) * math.cos(gamma rad) -
math.cos(alpha_rad))\n",

" sI13 = a * ¢ * b**2 * (math.cos(gamma_rad) * math.cos(alpha rad) -
math.cos(beta_rad))\n",

" v=a*b *c *mathsqrt((l - math.cos(alpha rad)**2 - math.cos(beta_rad)**2 -
math.cos(gamma_rad)**2 + 2 * math.cos(alpha rad) * math.cos(beta rad) *
math.cos(gamma_rad)))\n",

n n

\n"

”

"In",

" numerator = s11 * h**2 + §22 * kF*2 + 33 F[**2 + 2 X g2 Fh*k+ 2 *523 Kk *
[+2*s13*]*h\n",

" d=v/math.sqrt(numerator)\n",

" d=round(d,2)\n",

" theta = np.arcsin(wavelength / (2 * d))\n",

" theta=round(theta,2)\n",

" position= round(np.degrees(2*theta),2)\n",

N\n N)

14

" temp= (math.sin(math.radians(position/2)))/wavelength\n",

n”

rounded_temp = round(temp, 1)\n",

”

value=1\n"",
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n

print(\"rounded\",rounded_temp)\n",

”

try:\n",
" value = df loc[df['Element'] == element, str(rounded temp)].values[0]\n",

" except KeyError:\n",

" value=1\n",

" yeturn value\n"”,

"print(find_fo(0,0,2,'Ti"))\n"
]
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