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1. Experimental Section
1.1 Materials

All chemicals and reagents are purchased by Bidepharm and can be used
without further purification unless otherwise stated. Solvents were purified using
standard methods and dried if necessary. Pbl, (99.99%), FAI (99.99%), Csl, (99.99%),
MACI (99.99%), PCsBM, and PEAI were purchased from Advanced Electron
Technology Co., Ltd. Dimethyl sulfoxide (DMSO, 99.8%), N,N-dimethylformamide
(DMF, 99.9%), Acetone, isopropyl alcohol (IPA, 99.9%), and chlorobenzene (CB,
99.8%) were purchased from Sigma-Aldrich. and used without further purification.
Acetone (99%) and ethanol (99.7%) were purchased from Sinopharm Group. Indium
tin oxide-coated glass (ITO glass) was produced by Advanced Electron Technology
Co., Ltd.

Nickel oxide nanoparticle synthesis

5.81 g of Ni(NO;),-6H,0 were dissolved in 20 mL of ultrapure water and stirred to
obtain a green solution. Subsequently, 1.6 g of NaOH were dissolved in 4 mL of
ultrapure water. The aqueous NaOH solution was then slowly added to the green
Ni(NOj3),-6H,0 solution. The mixture was sealed and stirred for 20 min. The resulting
colloidal precipitate was washed by centrifugation, dried in a vacuum freeze dryer for
24 h, and finally calcined in a tube furnace at 270 °C for 2 h to obtain the final

product, NiO,.



1.2 Synthesis
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Scheme S1. The synthetic routes of POZ-PA and POT-PA SAMs. i: 4-
Bromoiodobenzene, Cul (Copper(I) iodide), Sodium tert-butoxide, dioxane, 1,2-
Diaminocyclohexane, 110 °C, 12 h; ii: Diethylphosphite, dppf (1,1'-
Bis(diphenylphosphino)ferrocene), Pd(OAc),, KOAc, dioxane, 110 °C, 12 h; iii:

Trimethylbromosilane, dioxane, room temperature, 12 h.

Compound 1!: Phenoxazine (10 mmol, 1.83 g), 4-Bromoiodobenzene (15
mmol, 4.23 g), Sodium tert-butoxide (20 mmol, 1.9 g), 1,2-Diaminocyclohexane
(1 mmol, 120 pL), Cul (0.2 mmol, 38 mg), dioxane (20 mL) were added into
a nitrogen filled bottom flask (100 mL), the mixture was heated to 110 °C ov
ernight and then cooled to room temperature. The mixture was poured into wat
er, extracted with DCM (dichloromethane), and the organic phase was dried ov
er Na,SO4 (sodium sulfate). The product was purified by silica gel column chr
omatography using petroleum ether (PE) as the eluent with a yield of 60%. 'H
NMR (400 MHz, CDCl;) & 7.71 (d, J = 8.5 Hz, 2H), 7.22 (d, J = 8.5 Hz, 2
H), 6.74-6.51 (m, 6H), 5.89 (m, 2H).



Compound 22I: Compound 1 (0.3 mmol, 200 mg) , diethyl phosphite (1.6 mmol,
0.3 mL), dppf (0.055 mmol, 30 mg), Pd(OAc), (0.03 mmol, 5 mg), KOAc (2 mmol,
200 mg), dioxane (6 mL) were added into a nitrogen-filled bottom flask (25 mL), the
mixture was heated to 110 °C overnight and then cooled to room temperature. The
mixture was poured into water, extracted with DCM, and the organic phase was dried
over Na,SO,4. The product was purified by silica gel column chromatography using
(DCM: EA (ethyl acetate) = 10:1) as the eluent with a yield of 76%. 'H NMR (400
MHz, DMSO-dy) 6 8.15-7.87 (m, 2H), 7.62 (d, J = 4.5 Hz, 2H), 6.78 (m, 3H), 6.70 (m,
3H), 5.89 (d, J = 7.4 Hz, 2H), 4.24-4.05 (m, 4H), 1.29 (t, J = 6.9 Hz, 6H). 3C NMR
(101 MHz, CDCl3) 6 144.10, 134.71, 133.81, 131.23, 130.05, 128.16, 123.39, 121.95,
115.79, 113.42, 62.54, 16.52. 3'P NMR (162 MHz, DMSO-dy) 6 16.73 (s, 1P). HRMS:
CigH304NP calcd: 396.13592, found: 396.13446 [M+H].

Compound POZ-PA2: Compound 2 (0.51 mmol, 200 mg),
trimethylbromosilane (1 mL), and DCM (10 mL) were added into a nitrogen-filled
bottom flask (25 mL) and stirred overnight at room temperature. After the reaction is
complete, add methanol to quench any remaining reactive agents, evaporate the
remaining solvent. The obtained solid was dissolved in a minimal amount of methanol,
and the resulting solution was slowly poured into distilled water to induce
precipitation. After thorough stirring and settling, the product was collected via
filtration. The filter cake was sequentially washed with a DCM/ether mixed solvent
system and subsequently dried under vacuum to yield the purple target compound
with an isolated yield of 76%. 'H NMR (400 MHz, DMSO-d;) 6 7.94 (dd, J = 12.6,
7.9 Hz, 2H), 7.51 (d, J = 5.0 Hz, 2H), 6.76 (d, J = 5.0 Hz, 2H), 6.73-6.62 (m, 4H),
5.85 (d, J= 7.1 Hz, 2H). 3*C NMR (151 MHz, DMSO-d;) 6 143.17, 140.72, 133.63,
133.55, 130.37, 130.28, 123.77, 121.73, 115.45, 113.26. *'P NMR (162 MHz,
DMSO-dy) 6 11.42 (s, 1P). HRMS: C,gH;304NP calcd: 338.05877, found: 338.05905
[M-H].

Compound 3!1: It was prepared by similar methods as compound 1. Yield: 56%.
'H NMR (400 MHz, CDCls) 6 8.11 (d, J = 8.5 Hz, 2H), 7.67 (d, J = 6.6 Hz, 2H), 7.44
(d, J=6.2 Hz, 2H), 7.32-7.20 (m, 4H), 6.64 (d, /= 7.9 Hz, 2H).

Compound 42I; It was prepared by similar methods as compound 2. Yield: 76%.
'H NMR (400 MHz, DMSO-dy) 6 7.74 (dd, J = 12.6, 8.6 Hz, 2H), 7.39 (dd, J = 7.6,
1.3 Hz, 2H), 7.32-7.25 (m, 2H), 7.23 (dd, J = 7.7, 1.2 Hz, 2H), 7.14 (m, 2H), 6.93 (d,



J=17.1Hz, 2H), 4.01 (m, 4H), 1.24 (t, J = 7.0 Hz, 6H). 13C NMR (101 MHz, CDCl;)
o 142.41, 133.90, 133.79, 128.16, 127.24, 124.85, 124.39, 122.47, 122.30, 122.16,
62.26, 16.54. 3P NMR (162 MHz, DMSO-dy) 5 17.97 (s, 8P). HRMS: Cy,Hy;0;NPS
calcd: 412.11308, found: 412.11145 [M+H].

Compound POT-PA!: It was prepared by similar methods as compound POZ-
PA. Yield: 91%. 'H NMR (400 MHz, DMSO-d;)  7.85 (dd, J = 12.6, 7.9 Hz, 2H),
7.40 (d,J = 5.1 Hz, 2H), 7.19 (d, J = 7.5 Hz, 2H), 7.05 (m, 2H), 6.96 (m, 2H), 6.43 (d,
J = 8.2 Hz, 2H). 3C NMR (101 MHz, DMSO-d) & 142.84, 133.11, 133.01, 127.48,
127.22, 127.01, 126.87, 123.68, 122.45, 118.44. 3'P NMR (162 MHz, DMSO-d;) &
12.46 (s, 1P). HRMS: C,gH30;NPS calcd: 354.03592, found: 354.03617 [M-H].
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Scheme S2. The synthetic routes of POSe-PA SAMs. i: 2-Bromoaniline, 1-Bromo-2-
iodobenzene, sodium tert-butoxide, dppf (1,1'-Bis(diphenylphosphino) ferrocene),
Pd,(dba); (Tris(dibenzylideneacetone) dipalladium), toluene, 110 °C, 12 h; ii: N,N'-
Dimethyl-1, 2-ethanediamin, Sodium iodide, Cul, dioxane, 110 °C, 24 h; iii: Selenium,
KOH, DMSO, 120 °C, 12 h; iv: 4-Bromoiodobenzene, Cul, sodium tert-butoxide,
dioxane, 1,2-diaminocyclohexane, 110 °C, 12 h; v: Diethylphosphite, dppf, Pd(OAc),,
KOAc, dioxane, 110 °C, 12 h; vi: Trimethylbromosilane, dioxane, room temperature,

12 h.

Compound 5Bl: 2-Bromoaniline (10 mmol, 1.72 g), 1-Bromo-2-iodobenzene

(12 mmol, 3.39 g), dppf (1 mmol, 554 mg), Sodium tert-butoxide (15 mmol, 1.4 g),



Pd,(dba); (0.5 mmol, 458 mg), Toluene (20 mL) were added into a nitrogen filled
bottom flask (100 mL), the mixture was heated to 120 °C overnight and then cooled to
room temperature. The mixture was poured into water, extracted with DCM, and the
organic phase was dried over Na,SO,4. The product was purified by silica gel column
chromatography using PE as the eluent with a yield of 85%. 'H NMR (600 MHz,
CDCl3) 6 7.57 (m, 2H), 7.29 (m, 2H), 7.23-7.18 (m, 2H), 6.83 (m, 2H), 6.43 (s, 1H).

Compound 63!: Compound 5 (7 mmol, 2.25 g), Sodium iodide (28 mmol, 4.2 g),
N,N'-Dimethyl-1,2-ethanediamin (1.84 mmol, 0.2 mL), Cul (0.92 mmol, 175 mg),
dioxane (20 mL) were added into a nitrogen filled bottom flask (100 mL), the mixture
was heated to 110 °C 24 h and then cooled to room temperature. The mixture was
poured into water, extracted with DCM, and the organic phase was dried over Na,SO,.
The product was purified by silica gel column chromatography using PE as the eluent
with a yield of 92%. 'H NMR (400 MHz, CDCl;) 8 7.83 (dd, J = 8.0, 1.4 Hz, 2H),
7.25-7.22 (m, 2H), 7.17 (dd, J = 8.1, 1.6 Hz, 2H), 6.73-6.69 (m, 2H), 6.18 (s, 1H).

Compound 7*: Compound 6 (5.83 mmol, 2.5 g), selenium (12 mmol, 950 mg),
KOH (24 mmol, 1.5 g), DMSO (20 mL) were added into a nitrogen filled bottom flask
(100 mL), the mixture was heated to 120 °C overnight and then cooled to room
temperature. The mixture was poured into water, extracted with DCM, and the
organic phase was dried over Na,SO,. The product was purified by silica gel column
chromatography using PE as the eluent with a yield of 45%. 'H NMR (400 MHz,
CDCl) 6 7.17 (dd, J = 7.6, 1.5 Hz, 2H), 7.07-7.03 (m, 2H), 6.87-6.83 (m, 2H), 6.64
(dd, J=17.9, 1.3 Hz, 2H), 5.95 (s, 1H).

Compound 8I: It was prepared by similar methods as compound 1. Yield: 52%.
'"H NMR (400 MHz, CDCl;) 6 7.50 (d, J= 8.8 Hz, 2H), 7.39 (dd, J = 7.6, 1.6 Hz,
2H), 7.17-7.10 (m, 2H), 7.07 (d, J = 8.8 Hz, 2H), 7.03-6.99 (m, 2H), 6.87 (d, J = 8.1
Hz, 2H).

Compound 9%I: It was prepared by similar methods as compound 2. Yield: 78%.
'H NMR (400 MHz, DMSO-dy) 8 7.75 (d, J = 7.7 Hz, 2H), 7.57 (d, J = 7.9 Hz, 2H),
7.54-7.43 (m, 4H), 7.29 (m, 2H), 6.88 (dd, J = 8.7, 3.1 Hz, 2H), 4.00-3.85 (m, 4H),
1.18 (t, J = 7.0 Hz, 6H). 3C NMR (101 MHz, CDCl;) 6 141.39, 133.41, 131.66,
128.17, 127.93, 126.69, 126.45, 120.91, 114.38, 109.65, 61.99, 16.43. 3'P NMR (162
MHz, DMSO-d;) 6 19.12 (s, 1P). HRMS: C;,H,;05NPSe calcd: 460.05753, found:
460.05596 [M+H].



Compound POSe-PARl: It was prepared by similar methods as compound
POZ-PA. Yield: 60%. 'H NMR (400 MHz, DMSO-dy4) & 7.61 (d, J = 7.7 Hz, 2H),
7.52 (dd, J=12.4, 8.2 Hz, 2H), 7.32 (m, 2H), 7.25 (d, J = 8.0 Hz, 2H), 7.17 (m, 2H),
6.94 (d, J = 8.6 Hz, 2H). 3C NMR (101 MHz, DMSO-dy) 6 141.61, 132.26, 132.15,
131.14, 128.04, 127.57, 12598, 125.87, 117.40, 117.26. 3'P NMR (162 MHz,
DMSO-dg) 6 13.73(s, 1P). HRMS: CigH;30;NPSe calcd: 401.98037, found:
401.98004 [M-H].
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Scheme S3. The synthetic routes of POZ, POT and POSe. Reagents and conditions:
iodobenzene, Cul, sodium tert-butoxide, 1,2-diaminocyclohexane, dioxane, 110 °C,

12 h.

Compound POZ!'!: Phenoxazine (1 mmol, 183 mg), lodobenzene (2 mmol, 400
mg), Sodium tert-butoxide (4 mmol, 400 mg), 1,2-Diaminocyclohexane (0.1 mmol,
12 pL), Cul (0.05 mmol, 10 mg), dioxane (5 mL) were added into a nitrogen filled
bottom flask (100 mL), the mixture was heated to 110 °C overnight and then cooled to
room temperature. The mixture was poured into water, extracted with DCM, and the
organic phase was dried over Na,SO,. The product was purified by silica gel column
chromatography using PE as the eluent with a yield of 55%. 'H NMR (400 MHz,
CDCI3) ¢ 7.66 (d, J= 7.7 Hz, 2H), 7.61-7.51 (m, 1H), 7.41 (d, J = 6.6 Hz, 2H), 6.77-
6.70 (m, 2H), 6.70- 6.61 (m, 4H), 5.86-5.80 (m, 2H).

Compound POTI!!: It was prepared by similar methods as compound PO
Z.Yield: 40%. 'H NMR (400 MHz, DMSO-dg) & 7.69-7.65 (m, 2H), 7.56-7.52
(m, 1H), 7.42 (d, J = 7.1 Hz, 2H), 7.08 (dd, J = 7.5, 1.6 Hz, 2H), 6.97-6.91
(m, 2H), 6.88-6.86 (m, 2H), 6.16 (dd, J = 8.1, 1.3 Hz, 2H).



Compound POSell: It was prepared by similar methods as compound PO
Z.Yield: 60%. 'H NMR (400 MHz, DMSO-dy) & 7.54-7.50 (m, 2H), 7.40 (d, J
= 7.6 Hz, 2H), 7.38-7.32 (m, 1H), 7.26 (d, J = 8.6 Hz, 2H), 7.14-7.08 (m, 2
H), 7.02-6.96 (m, 2H), 6.68 (d, J = 8.2 Hz, 2H),

1.3 Theoretical Calculations

The ground-state geometry optimization was calculated using the density
functional theory (DFT) method at the B3LYP/def2-SVP level of theory with the
Gaussian 09 program package.[*! Stationary points were verified by frequency
analysis. The optimized structures were found to be stable. The calculated molecular
electronic static potential (ESP) results were obtained with the Multiwfn 3.7

program.[’]

1.4 Characterization and Measurements
The 'H NMR, 3C NMR, 3'P NMR and HRMS spectra were performed on the

Bruker AVANCE III 500 MHz spectrometer. High-resolution mass spectra were
obtained with ThermoScientificTM  QExactive. Thermogravimetric (TGA)
measurements were carried out on a METTLER TOLEDO (TGA 1 STARe System)
apparatus at a heat ramp of 10 °C/min under N,. Ultraviolet-visible (UV-Vis)
absorption spectra were recorded on a Cary 5000 spectrophotometer. Steady-state
photoluminescence (PL) (excitation wavelength 460 nm) and time-resolved
photoluminescence (TRPL) were conducted with Edinburgh Instruments LTD (FLS
980). X-ray diffraction (XRD) was measured with a PANalytical X'Pert3 powder
diffractometer equipped with a Cu-sealed tube (A = 1.541874 A) at 40 kV and 40 mA.
The top-view and cross-section morphologies of the perovskite films were
investigated using field emission scanning electron microscopy (SEM) (Apreo S
LoVac, Thermo). The surface roughness and surface potential of perovskite films by
atom force microscopy (AFM) and kelvin probe force microscopy (KPFM) were
carried out using Oxford Jupiter XR. Fourier transform infrared (FTIR) spectra were
characterized on a Thermo iS50 spectrometer with an ATR accessory. The testing
samples of the mixtures of Pbl, and each resonance molecule all have a molar ratio of

10:1. X-ray photoelectron spectroscopy (XPS) and ultraviolet photoelectron



spectroscopy (UPS) were obtained using ESCALAB Xi" XPS system (Thermo Fisher
Scientific) with Al Ka X-ray radiation (1486.6 eV), UPS using a non-monochromated
He photon source (Av = 21.22 eV). Current density-voltage (J-V) characteristics were
measured using a Keithley 2401 SourceMeter under 100 mWxcm-2 simulated AM 1.5
G irradiation with a solar simulator (Enli Tech, Taiwan). The light source was
warmed up for 20 min and equipped with a calibrated Si reference cell (SRC-2020,
Enlitech) to correct the light intensity before the J-J test. The active area of devices
was defined by a metal shadow mask of 0.1 cm?. External quantum efficiency (EQE)
was characterized by the quantum efficiency instrument (QE-R, Enlitech.), and the
measurement scope was 300-850 nm. Electrochemical impedance (EIS) and Mott-
Schottky measurements were tested in the dark using an electrochemical workstation
(Zennium Zahner, Germany) at room temperature with 40% humidity. Space-charge
limited current (SCLC) measurement was performed on a Keithley 2401 source meter
ranging from 0 V to 3 V. Dark J-V curves of the hole-only devices
(ITO/NiO,/SAM/Perovskite/Spiro-OMeTAD/Ag) to evaluate the conductivity were
measured by a Keithley 2401 source meter in the range of (-2) - (+2) V.

1.5 Device Fabrication

The ITO substrates were sequentially cleaned with detergent, deionized water,
ethanol, acetone, and isopropanol by ultrasonication for 30 min in each solvent. The
cleaned ITO substrates were then dried with N, and treated with UV ozone for 20 min
before use. NiO, nanoparticles were dispersed in deionized water at a concentration of
10 mg/mL to form NiOy ink. The as-prepared NiO, ink was spin-coated onto the ITO
substrate at 2000 rpm for 30 s, then annealing at 120 °C for 20 min in ambient air.
Then NiOy substrates were transported into a N,-filled glovebox. For the three SAMs
with 0.5 mg/mL in ethanol were respectively spin-coated at the NiOy substrate at 3000
rpm for 30 s and annealed at 100 °C for 10 min. For deposition of perovskite layer,
1.5 M FA95CSq9sPbl; precursor solution with 5% excess Pbl, and 10% MACI in 1
mL of a mixed anhydrous solvent of DMF and DMSO. The ratio of the solvents was
fixed at 4/1 (DMF/DMSO) by volume. The perovskite precursor solution was spin-
coated at 1000 rpm for 10 s and then at 4000 rpm for 40 s. During the second spin



coating step, 250 uL. CB was dropped onto the perovskite film at 10 s before ending
the program. The resultant wet perovskite films were annealed at 110 °C for 30 min.
After that, 1.25 mg/mL PEAI was coated on the perovskite surface at 6000 rpm for 30
s and annealed at 80 °C for 5 min subsequently, the PC4;BM solution in CB (2 mg/mL)
was spin-coated on the perovskite films at 6000 rpm for 30 s and annealed at 80 °C
for 10 min Cg (25 nm) and BCP (7 nm) layers were successively formed by thermally
evaporating. Finally, approximately 100 nm Ag electrodes were deposited on top of

the BCP layer by thermal evaporation under a high vacuum.

1.6 Stability Measurement

The long-term stability assessment of perovskite solar cells was conducted
through repeated J-V characteristic curve measurements. For the thermal stability test,
unencapsulated devices were stored in dark conditions at 60 °C (nitrogen atmosphere).
For the storage stability test, unencapsulated devices were kept in dark ambient

conditions at room temperature (nitrogen atmosphere).

1.7 Supplemental Notes

Supplementary Note 1: Calculation of the defect density (V,)

Trap densities (N;) of devices employed on hole-only devices with the structures of
ITO/NiO,/SAM/Perovskite/Spiro-OMeTAD/Ag. According to the formulal®!:

2808, Vrpy,

N,=

eL?
Where ¢, is the vacuum permittivity, ¢, is the relative dielectric constant, Vrg; is the
transition voltage between ohmic and trap-filling regions, e is the electron charge, and

L is the perovskite film thickness.



2. Additional Figures and Tables
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Figure S1. 'H-NMR spectrum of POZ-PA in DMSO-d.
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Figure S2. BC-NMR spectrum of POZ-PA in DMSO-d.
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Figure S3. 3*'P-NMR spectrum of POZ-PA in DMSO-d.
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Figure S4. HRMS spectrum of POZ-PA.
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Figure S5. 'H-NMR spectrum of POT-PA in DMSO-dj.
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Figure S6. 3C-NMR spectrum of POT-PA in DMSO-d.
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Figure S12. HRMS spectrum of POSe-PA.
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Figure S14. 3C-NMR spectrum of Compound 2 in CDCl;.
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Figure S17. "H-NMR spectrum of Compound 4 in DMSO-d,.
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Figure S18. 3C-NMR spectrum of Compound 4 in CDCl;.
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Figure S19. 3'P-NMR spectrum of Compound 4 in DMSO-d.
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Figure S21. "H-NMR spectrum of Compound 9 in DMSO-d,.
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Figure S24. HRMS spectrum of Compound 9.
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Figure S25. Optimized stacking models of SAMs on DFT calculations.
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Figure S26. Commutated frontier molecular orbital distributions of POZ-PA, POT-

PA, and POSe-PA by B3LYP/6-31G (d, p).
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Figure S28. The simulated UV-vis absorption spectra of POZ-PA, POT-PA, and
POSe-PA using DFT calculations.
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Figure S29. AFM characterization of thin films fabricated from three SAMs with

solution concentrations of 0.5, 1, and 1.5 mg/mL.



Fe
0.46 eV — POZ-PA
=% ——POT-PA

—— POSe-PA
0.76 eV,
="

1.01 eV
=%

1

02 04 06 08 10 12 14 16
E(V)

Figure S30. Cyclic voltammetry characterized oxidation potential of phosphates
corresponding to POZ-PA, POT-PA and POSe-PA in (1x10-3 mol-L-") in DMF with
0.IM BuyNPF¢ as electrolyte, glassy carbon and platinum wire as working and
counter electrodes and Ag/AgCl as reference electrode; scanning rate was 100 mv-s!;
Ferrocene was used as external reference and the potentials were presented by

reference to E;»(Fc/Fc™).
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Figure S31. TGA curves of POZ-PA, POT-PA, and POSe-PA.
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Figure S32. Water contact angles (WCAs) of NiO,/SAMs samples.
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Figure S33. Contact angle of perovskite precursor solution of NiO,/SAMs samples.
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Figure S34. Surface topographic SEM images of the perovskite films deposited on
control group, POZ-PA, POT-PA, and POSe-PA.
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Figure S35. TRPL spectra of NiOy/perovskite and NiOy/SAMs/perovskite films.
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Figure S36. FTIR spectra of POZ-PA, POT-PA, and POSe-PA with or without Pbl,.
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Figure S37. The XPS results of O 1s of POZ-PA, S 1p of POT-PA, and Se 3d of

POSe-PA with or without Perovskite.
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Figure S38. Box plot distribution of PCE values for ten identical sample groups.
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Figure S39. Storage stability of PSCs with different hole-selective layers stressed

continuously at room temperature in an inert environment without encapsulation.



Table S1. TRPL lifetime for perovskite films with different HSCs.

TRPL lifetime Ay 7;(ns) A, 7, (ns) Tavg (DS)
NiOy 0.67 14.41 0.33 63.15 47.41
NiO,/POZ-PA 0.80 6.03 0.20 32.31 21.08
NiO,/POT-PA 0.73 10.20 0.27 36.32 25.13
NiO4/POSe-PA 0.74 9.57 0.26 41.12 28.54

The TRPL  decays were fitted with a  biexponential decay  function

B 2 e A QL)
y=Yyytdy xe ta;xe , and the 7,,,1s calculated through equation of Tavg = (4,

T1244,722)/(4,"1+4,"2)
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