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1. Experimental Section
1.1 General Information. 5-phenyl-5,11-dihydroindolo[3,2-b]carbazole and 2-(4-bromophenyl)-4,6-diphenyl-1,3,5-triazine were purchased from the Suzhou ge’ao New Material Co Ltd. All other reagents used for reaction, purification and measurements were purchased from Shanghai Bide Medical Technology Co. Ltd. All other reagents used for device fabrication were purchased from Jilin Optical and Electronic Materials Co. Ltd. These materials were received and used without further purification. The other reagents and solvents were used as received from commercial sources without further purification. 600 MHz 1H-NMR and 150 MHz 13C-NMR spectra were measured by a JEOL JNM-ECS600 spectrometer at room temperature in deuterated dichloromethane or chloroform respectively with tetramethyl silane as the internal standard. 11B, 19F solid-state NMR spectrum was obtained on a JNM-ECZ600R spectrometer, tube diameter of 3.2 mm, the frequency of 12 kHz. MALDI-TOF-MS data was performed on a Shimadzu AXIMA Performance MALDI-TOF instrument in positive detection modes.
1.2 Computational methods. The calculations were performed with the Gaussian 09 package,1 using the density functional theory (DFT) and time-dependent density functional theory (TD-DFT) method with the B3LYP hybrid functional.2-4 The structures were optimized using DFT/single-crystal (S0 state) or TD-DFT (S1 and T1 state) methods with a 6-31G(d,p) basis set. Electron-hole analysis was carried out using the Multiwfn software.[5]
1.3 Measurement of absorption and emission characteristics. 1 × 10−5 M solutions were prepared by stepwise dilution for solution measurements. Thin films for photophysical characterization were prepared by thermal evaporation on quartz substrates at 1-2 Å sec-1 in a vacuum chamber with a base pressure of < 10−5 torr. UV-vis absorption and PL spectra were measured using UV-2600 (Shimadzu) and FluoroMax-4P (Horiba) instruments at 77 and 298 K. The PLQYs were obtained with an absolute photoluminescence quantum yield measurement system Hamamatsu C9920-03G in an integrating sphere. The solution sample was bubbled with nitrogen for 10 minutes before measurement while the films were measured in air. The transient spectra were collected on an Edinburgh Fluorescence Spectroscopy FLS1000.
1.4 Ultraviolet photoelectron spectroscopy characterizations. The ultraviolet photoelectron spectroscopy (UPS) characterizations were carried out on AXIS ULTRA DLD with monohromatized HeI radiation at 21.2 eV. The sample films were prepared by vacuum deposition upon ITO substrates with sheet resistances about 15 Ω, and measured at a bias voltage of -9 V inside a vacuum chamber at 3.0 × 10−8 Torr.
[bookmark: _Hlk103455362]1.5 The rate constants calculation. The prompt fluorescence and delayed fluorescence quantum yield ratio (ΦPF and ΦDF) were determined from the total PL quantum efficiency (ΦPL) and the proportion of the integrated area of each component in the transient spectra to the total integrated area, rPF and rDF are individual component ratio for prompt and delayed fluorescence. The quantum efficiencies and rate constants were determined using the following equations according to Adachi’s method.[6]
(1) ΦPF = ΦPLrPF    rPF = τ1A1/(τ1A1 + τ2A2)
(2) ΦDF = ΦPLrDF   rDF = τ2A2/(τ1A1 + τ2A2)
(3) kr = ΦPF/τPF
(4) kISC =(1‒ΦPF)/τPF
(5) kRISC =ΦDF/(kISC . τPF . τDF . ΦPF)
1.6 Determination of the emitting dipole orientation. To determine emitting dipole orientation of an emitting film, angle-resolved and polarization-resolved PL measurements were performed by a Hamamatsu’s established molecular orientation measurement system (C14234-11, Hamamatsu Photonics). The sample consisted of a fused silica substrate with the 10-nm-thick film doped with emitters. The sample was attached to a fused silica half-cylinder prism by index matching liquid. The excitation of the samples was performed with the 360-nm line of the continuous- wave laser with a fixed excitation angle of 45o. The angle-dependent p-polarized emission intensity at the peak wavelength of the PL spectrum of the emitting layer was detected. The emitting dipole orientation was then determined by least-square fitting of the measured angle-dependent polarized emission intensity with calculated results. 
1.7 Device fabrication and measurement of EL characteristics. All compounds were subjected to temperature-gradient sublimation under a high vacuum before use. OLEDs were fabricated on the ITO-coated glass substrates with multiple organic layers sandwiched between the transparent bottom indium-tin-oxide (ITO) anode and the top metal cathode. Before device fabrication, the ITO glass substrates were pre-cleaned carefully. All material layers were deposited by vacuum evaporation in a vacuum chamber with a base pressure of 10−6 torr. The deposition system permits the fabrication of the complete device structure in a single vacuum pump-down without breaking vacuum. The deposition rate of organic layers was kept at 0.1~0.2 nm s−1. The doping was conducted by co-evaporation from separate evaporation sources with different evaporation rates. The current density, voltage, luminance, external quantum efficiency, electroluminescent spectra and other characteristics were measured with a Keithley 2400 source meter and an absolute EQE measurement system in an integrating sphere at the same time. The EQE measurement system is Hamamatsu C9920-12, which is equipped with Hamamatsu PMA-12 Photonic multichannel analyzer C10027-02 whose longest detection wavelength is 1100 nm.
1.8 Synthesis


Synthesis of 7-bromo-3,11-bis(trifluoromethyl)-5,9-dioxa-13b-boranaphtho[3,2,1-de]anthracene (BO-Br): This compound was synthesized according to the previous work7 and obtained as solid, yield 30%. 1H NMR (600 MHz, Chloroform-d) δ (ppm): 8.66 (s, 2H), 7.77 (s, 2H), 7.61 (s, 2H), 7.40 (s, 2H).
Synthesis of 5-(4-(4,6-diphenyl-1,3,5-triazin-2-yl)phenyl)-11-phenyl-5,11-dihydroindolo[3,2-b]carbazole (1TICz): Compound 1TICz was synthesized according to the previous work8 and obtained as solid, yield 60%. 1H NMR (600 MHz, Methylene Chloride-d2) δ (ppm): 9.09 (d, J = 8.1 Hz, 2H), 8.84 (d, J = 7.3 Hz, 4H), 8.27 (s, 1H), 8.13 (t, J = 6.8 Hz, 2H), 8.10 (s, 1H), 7.97 (d, J = 8.1 Hz, 2H), 7.71 – 7.58 (m, 11H), 7.56 – 7.51 (m, 1H), 7.45 – 7.38 (m, 3H), 7.28 – 7.22 (m, 2H). 13C NMR (151 MHz, Methylene Chloride-d2) δ (ppm): 176.62, 175.64, 171.86, 171.11, 157.31, 149.18, 148.99, 142.17, 141.60, 136.51, 136.27, 134.69, 132.73, 130.76, 130.09, 128.98, 128.78, 127.41, 127.26, 126.80, 126.30, 126.20, 124.14, 123.98, 123.76, 123.43, 120.33, 120.25, 120.00, 119.52, 109.77, 109.56, 100.20, 100.02. MALDI-TOF: Calculated: 639.2423, Found: 639.1927. Anal. Calcd (%) for C45H29N5: C, 84.48; H, 4.57; N, 10.95; Found: C, 84.20; H, 4.67; N, 11.13. 
Synthesis of 5-(3,11-bis(trifluoromethyl)-5,9-dioxa-13b-boranaphtho[3,2,1-de]anthracen-7-yl)-11-phenyl-5,11-dihydroindolo[3,2-b]carbazole (1BOICz): A mixture of  5-phenyl-5,11-dihydroindolo[3,2-b]carbazole (1.0 g, 3.00 mmol), 7-bromo-3,11-bis(trifluoromethyl)-5,9-dioxa-13b-boranaphtho[3,2,1-de]anthracene (1.60 g, 3.29 mmol), Pd2(dba)3 (200 mg, 0.22 mmol), [(t-Bu)3PH][BF4] (208 mg, 0.72 mmol) and t-BuONa (0.69 g, 7.18 mmol) in m-xylene (60 mL) was stirred at 140 C under N2 atmosphere for 24 h. After cooling to room temperature, the mixture was washed with brine and dried with anhydrous sodium sulfate. After removing of the solvent, the mixture was purified by column chromatography on silica gel using petroleum ether/dichloromethane (5:1, v/v) as an eluent to give the pure product as a yellow powder, 1.55 g, yield 70%. The compound was further purified by temperature-gradient sublimation under vacuum (train sublimation). 1H NMR (600 MHz, Methylene Chloride-d2) δ (ppm): 8.71 (d, J = 8.0 Hz, 2H), 8.28 (s, 1H), 8.08 (d, J = 7.8 Hz, 1H), 7.99 (d, J = 7.7 Hz, 1H), 7.93 (s, 1H), 7.73 (s, 2H), 7.71 – 7.64 (m, 7H), 7.62 (d, J = 8.0 Hz, 2H), 7.54 (t, J = 7.3 Hz, 1H), 7.40 (t, J = 7.6 Hz, 1H), 7.35 (d, J = 3.6 Hz, 2H), 7.24 (t, J = 7.4 Hz, 1H), 7.20 (dt, J = 7.9, 4.0 Hz, 1H). 13C NMR (151 MHz, Methylene Chloride-d2) δ (ppm): 160.29, 158.56, 145.64, 142.17, 141.21, 138.17, 137.57, 136.01, 135.43, 135.36, 135.15, 130.07, 127.43, 127.18, 126.42, 126.30, 124.73, 124.57, 124.37, 124.04, 123.52, 123.34, 122.76, 120.62, 120.36, 120.15, 119.59, 119.30, 115.93, 109.81, 109.59, 100.26, 100.11. MALDI-TOF: Calculated: 736.1757, Found: 736.1260. Anal. Calcd (%) for C44H23BF6N2O2: C, 71.76; H, 3.15; B, 1.47, F, 15.48, N, 3.80, O, 4.34; Found: C, 71.58; H, 3.23; B, 1.26, F, 15.69, N, 3.73, O, 4.51.
Synthesis of 5,11-bis(3,11-bis(trifluoromethyl)-5,9-dioxa-13b-boranaphtho[3,2,1-de]anthracen-7-yl)-5,11-dihydroindolo[3,2-b]carbazole (2BOICz): Compound 2BOICz was synthesized according to the same procedure described above for the synthesis of 1BOICz. After removed the solvent in vacuo, the solid materials were washed with hexane, collected by filtration. The obtained solid was sonicated with methanol, collected by filtration to give the title compound 2BOICz as blight yellow solid. This compound was further purified by temperature-gradient sublimation under vacuum to afford highly pure materials, yield 50%. 1H NMR, 13C NMR could not be measured because of low solubility. 1H NMR, 13C NMR could not be measured because of low solubility. 11B solid-state NMR (192 MHz) δ (ppm): 22.55, 33.40. 19F solid-state NMR (564 MHz) δ (ppm): −50.01. MALDI-TOF: Calculated: 1064.1887, Found: 1064.2141. Anal. Calcd (%) for C58H26B2F12N2O4: C, 65.45; H, 2.46; B, 2.03, F, 21.42, N, 2.63, O, 6.01; Found: C, 65.21; H, 2.56; B, 2.33, F, 21.70, N, 2.41, O, 5.89.

2. Supplementary figures and tables
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Figure S1. Effect of the varied θ between donor and acceptor on HOMOs (blue color) and LUMOs (red color) for 1TICz, 1BOICz and 2BOICz.
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Figure S2. Distributions of HOMO and LUMO of 1TICz, 1BOICz and 2BOICz.



Table S1. Summary of TD-DFT calculation for 1TICz, 1BOICz and 2BOICz at the S0 structures at the B3LYP/6-31G(d, p) level.
	Compound
	Optimized Structure
	Transition
	Wavelength (nm)
	Energy (eV)
	Oscillator Strength

	1TICz
	S0
	S0→S1
	469.09
	2.6434
	0.2361

	
	
	S0→T1
	506.08
	2.4502
	0

	1BOICz
	S0
	S0→S1
	513.84
	2.4129
	0.1426

	
	
	S0→T1
	537.21
	2.3075
	0

	2BOICz
	S0
	S0→S1
	492.70
	2.5164
	0.3498

	
	
	S0→T1
	513.13
	2.4162
	0
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Figure S3. Ultraviolet–visible absorption (left axis) in toluene (10−5 M), and normalized PL spectra (right axis) of 2BOICz and 1BOICz in toluene and DCM (10−5 M), respectively.
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Figure S4. Ultraviolet–visible absorption (left axis) in toluene (10−5 M), and normalized PL spectra (right axis) of 1TICz in toluene and DCM (10−5 M).
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Figure S5. The ultraviolet photoelectron spectra of the vacuum-deposited thin films for 1TICz, 1BOICz and 2BOICz. The HOMO levels were determined to be −5.60 eV, −5.98 eV and −6.02 eV for 1TICz, 1BOICz and 2BOICz, combined with an emitting energy-band gap obtained from the absorption spectra, LUMO levels of −2.80 eV for 1TICz, −3.35 eV for 1BOICz and −3.38 eV for 2BOICz were obtained, respectively.
Table S2. Photophysical properties of emitters.
	Compound
	λPL [nm]a
	FWHM [nm]b
	фPL [%]c
	Eg [eV]d
	HOMOe/LUMO [eV]

	1TICz
	483
	84
	90
	2.80
	-5.60/-2.80

	1BOICz
	527
	85
	90
	2.63
	-5.98/-3.35

	2BOICz
	518
	83
	89
	2.64
	-6.02/-3.38


a Measured in toluene (10−5 M) at room temperature. b Full-width at half-maximum of the PL spectrum given in wavelength. c Absolute PL quantum yield evaluated using an integrating sphere. d Estimated from absorption edges of UV–vis spectra. e Determined from ultraviolet photoelectron spectra, LUMO was calculated by Eg and HOMO.
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Figure S6. (a) Device architecture for TADF-OLEDs with energy levels of each layer material. (b) The major chemical structures of relevant materials. 
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Figure S7. (a) The current efficiency versus brightness and (b) the current density–voltage–luminance (J–V–L) characteristics for devices based on 2BOICz, 1BOICz and 1TICz.
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Figure S8. (a) External quantum efficiency (EQE) versus brightness for devices doped with 10 wt%, 20 wt%, 30 wt% and 40 wt% of 1TICz. (b) EL spectra of the devices under 1,000 cd m−2.
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Figure S9. (a) Current efficiency (CE) and (b) power efficiency (PE) versus luminance (L), (c) Luminance–voltage–current density characteristics, and (d) EL transient spectra for the 10 wt%, 20 wt%, 30 wt% and 40 wt% doped devices based 1TICz.
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Figure S10. (a) External quantum efficiency (EQE) versus brightness for devices doped with 10 wt%, 20 wt%, 30 wt% and 40 wt% of 1BOICz. (b) EL spectra of the devices under 1,000 cd m−2.
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Figure S11. (a) Current efficiency (CE) and (b) power efficiency (PE) versus luminance (L), (c) Luminance–voltage–current density characteristics, and (d) EL transient spectra for the 10 wt%, 20 wt%, 30 wt% and 40 wt% doped devices based 1BOICz.
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Figure S12. (a) External quantum efficiency (EQE) versus brightness for devices doped with 10 wt%, 20 wt%, 30 wt% and 40 wt% of 2BOICz. (b) EL spectra of the devices under 1,000 cd m−2.

[image: ]
Figure S13. (a) Current efficiency (CE) and (b) power efficiency (PE) versus luminance (L), (c) Luminance–voltage–current density characteristics, and (d) EL transient spectra for the 10 wt%, 20 wt%, 30 wt% and 40 wt% doped devices based 2BOICz.
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Figure S14. The direction of the calculated S0–S1 transition dipole moment (as indicated by the arrow) of (a) 1TICz and (b) 1BOICz based on optimized structure.

Table S3. Summary of the EL performance of 1TICz based-devices.
	Doping concentration
	λEL a
[nm]
	Vonb
[V]
	Lmax c
[cd m−2]
	CEmax/1,000/5,000 d
[cd A−1]
	PEmax/1,000/5,000 e
[lm W−1]
	EQEmax/1,000/5,000 f
[%]
	CIE
(x,y) g

	10 wt%
	495
	3.5
	46,790
	64.3/32.1/17.2
	53.1/21.9/9.0
	22.9/12.2/6.8
	(0.222, 0.446)

	20 wt%
	504
	3.2
	68,910
	80.0/51.1/30.6
	73.9/38.2/18.5
	26.9/17.2/10.4
	(0.247, 0.499)

	30 wt%
	507
	3.0
	82,100
	79.6/58.0/35.0
	73.5/45.5/22.0
	26.9/17.3/12.1
	(0.258, 0.522)

	40 wt%
	508
	3.0
	84,950
	74.8/52.4/35.8
	69.1/41.1/23.4
	25.1/17.7/12.3
	(0.265, 0.527)


a EL peak wavelength; b Turn-on voltage (Von); c Maximum luminescence (L ); d Maximum current efficiency (CE), value at 1,000 and 5,000 cd cm−2; e Maximum power efficiency (PE), value at 1,000 and 5,000 cd cm−2; f Maximum external quantum efficiency (EQE), value at 1,000 and 5,000 cd cm−2; g CIE coordinates at 1,000 cd cm−2.

Table S4. Summary of the EL performance of 1BOICz based-devices.
	Doping concentration
	λEL a
[nm]
	Vonb
[V]
	Lmax c
[cd m−2]
	CEmax/1,000/5,000 d
[cd A−1]
	PEmax/1,000/5,000 e
[lm W−1]
	EQEmax/1,000/5,000 f
[%]
	CIE
(x,y) g

	10 wt%
	524
	3.3
	62,250
	105.4/92.2/63.2
	85.4/65.8/38.2
	32.6/28.7/19.9
	(0.314, 0.572)

	20 wt%
	534
	3.1
	77,310
	112.3/103.6/78.4
	97.4/77.5/49.3
	35.6/32.6/24.7
	(0.381, 0.566)

	30 wt%
	550
	3.1
	80,770
	109.0/98.8/81.4
	98.9/73.9/53.3
	34.3/30.7/25.0
	(0.403, 0.559)

	40 wt%
	556
	3.1
	84,390
	100.9/96.1/74.9
	92.6/75.5/49.1
	33.3/29.2/23.9
	(0.428, 0.544)


a EL peak wavelength; b Turn-on voltage (Von); c Maximum luminescence (L ); d Maximum current efficiency (CE), value at 1,000 and 5,000 cd cm−2; e Maximum power efficiency (PE), value at 1,000 and 5,000 cd cm−2; f Maximum external quantum efficiency (EQE), value at 1,000 and 5,000 cd cm−2; g CIE coordinates at 1,000 cd cm−2.

Table S5. Summary of the EL performance of 2BOICz based-devices.
	Doping concentration
	λEL a
[nm]
	Vonb
[V]
	Lmax c
[cd m−2]
	CEmax/1,000/5,000 d
[cd A−1]
	PEmax/1,000/5,000 e
[lm W−1]
	EQEmax/1,000/5,000 f
[%]
	CIE
(x,y) g

	10 wt%
	521
	3.1
	91,410
	128.4/102.9/71.2
	116.6/76.9/46.6
	40.6/33.1/23.3
	(0.297, 0.554)

	20 wt%
	528
	3.0
	106,800
	130.4/116.3/87.3
	124.9/91.4/59.6
	41.2/36.6/27.7
	(0.383, 0.550)

	30 wt%
	539
	2.8
	129,100
	129.0/122.4/90.2
	122.1/101.2/60.6
	39.7/35.0/27.1
	(0.389, 0.564)

	40 wt%
	554
	2.7
	133,100
	124.8/115.2/88.7
	118.5/95.2/63.3
	38.9/35.6/27.3
	(0.406, 0.556)


a EL peak wavelength; b Turn-on voltage (Von); c Maximum luminescence (L ); d Maximum current efficiency (CE), value at 1,000 and 5,000 cd cm−2; e Maximum power efficiency (PE), value at 1,000 and 5,000 cd cm−2; f Maximum external quantum efficiency (EQE), value at 1,000 and 5,000 cd cm−2; g CIE coordinates at 1,000 cd cm−2.

Table S6. Summary of the reports on kr > kISC and kr ˂ kISC TADF emitters.
	Emitter
	τP
(ns)
	τD
(μs)
	kr
(107s-1)
	kISC
(106s-1)
	kRISC
(106s-1)
	λEL 
(nm)
	EQEmax/1000/5000 
(%)
	Ref.

	

	16
	0.968
	5.9
	0.3
	1.2
	528
	41.2/36.6/27.7
	This work

	

	20
	0.884
	4.5
	0.5
	1.1
	534
	35.6/32.6/24.7
	

	

	6.7
	120
	13
	25
	0.009
	448
	8.4/3.5/—
	9

	

	4.6
	30
	3.3
	190
	0.22
	473
	21.3/15.0/—
	

	

	0.8
	14
	0.05
	1100
	180
	481
	23.4/20.0/—
	

	

	34.2
	4.5
	2.9
	5.5
	1.2
	482
	32.6/20.7/—
	10

	

	26.3
	1.64
	1.38
	16.4
	1.09
	550
	13.31/10.35/—
	11

	

	32.6
	2.0
	0.99
	12.6
	0.84
	595
	21.8/20.1/—
	12

	

	44.6
	2.63
	0.98
	20.9
	1.19
	576
	30.3/28.4/—
	

	

	19.6
	16.2
	33.4
	32.4
	0.99
	—
	38.15/34.3/25.2
	13

	

	6.6
	1.0
	13.7
	14.8
	1.08
	—
	25.71/18.9/—
	

	

	38
	0.75
	1.7
	9
	1.9
	471
	20.7/17.4/—
	14

	

	29
	14.5
	2.3
	12
	0.033
	479
	20.4/12.8/—
	


a EQE maximum value, EQE value at 1,000 cd/m2 and EQE value at 10,000 cd m−2. 
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Figure S15. Mass spectrometry of 1TICz.
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Figure S16. Mass spectrometry of 1BOICz.
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Figure S17. Mass spectrometry of 2BOICz.
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Figure S18. 1H NMR spectrum of BO-Br in CDCl3.
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Figure S19. 1H NMR spectrum of 1TICz in CD2Cl2.
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Figure S20. 13C NMR spectrum of 1TICz in CD2Cl2.
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Figure S21. 1H NMR spectrum of m 1BOICz in CD2Cl2.
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Figure S22. 13C NMR spectrum of 1BOICz in CD2Cl2.
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Figure S23. 11B solid-state NMR spectra of 2BOICz and the parent core BO.
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Figure S24. 19F solid-state NMR spectra of 2BOICz and the parent core BO. The * representing rotating sidebands.
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single pulse, toss cogwheel

X : parts per Million : Boron11
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33.404 22.553

Filename               = 20220831_孟国云_1#_11B_

Author                 = delta

Experiment             = single_pulse_toss.jx

Sample_Id              = 20220831_孟国云_1#

Solvent                = NONE

Actual_Start_Time      = 31-AUG-2022 21:55:51

Revision_Time          =  2-SEP-2022 16:13:57

Comment                = single pulse, toss c

Data_Format            = 1D REAL

Dim_Size               = 6554

X_Domain               = Boron11

Dim_Title              = Boron11

Dim_Units              = [ppm]

Dimensions             = X

Spectrometer           = JNM-ECZ600R/M1

Field_Strength         = 14.09636928[T] (600[

X_Acq_Duration         = 21.2992[ms]

X_Domain               = Boron11

X_Freq                 = 192.5593054[MHz]

X_Offset               = 0[ppm]

X_Points               = 2048

X_Prescans             = 0

X_Resolution           = 46.95012019[Hz]

X_Sweep                = 96.15384615[kHz]

X_Sweep_Clipped        = 76.92307692[kHz]

Blanking               = 5[us]

Clipped                = FALSE

Scans                  = 1210

Total_Scans            = 1210

Relaxation_Delay       = 3[s]

Recvr_Gain             = 40

Tube_Diameter          = 3.2[mm]

Mas_Frequency          = 11.995[kHz]

Temp_Get               = 460.0[dC]

X_Acq_Time             = 21.2992[ms]

X_Dwell                = 10.4[us]

X_Pulse                = 0.1[us]

Obs_Amp_Pulse          = 100[%]

Obs_Amp_Toss           = 100[%]

Obs_Angle_Prep         = 90[deg]

Obs_Atn                = 5.5[dB]

Obs_Width              = 2.2[us]

Obs_Width_90           = 2.2[us]

Obs_Width_Toss         = 4.4[us]

A                      = 0.81118

Acq                    = 4

Autoshim_Track         = AUTOSHIM OFF

B                      = 1.76995

C                      = 2.18882

D                      = 3.23005

Decimation_Rate        = 0

Experiment_Path        = C:\Users\delta\Deskt

Initial_Wait           = 10[ms]

Mas_Freq               = 12[kHz]

Minimum_Interval       = of timing 10:   C - 

Minimum_Interval_In_Us = 34.90583333[us]

Note                   = Recommended for fast

Repetition_Time        = 3.0212992[s]

Toss                   = TRUE

Toss_Acq_Delay         = 0[us]

Toss_Interva1          = 65.39833333[us]

Toss_Interva2          = 75.4975[us]

Toss_Interva3          = 30.50583333[us]

Toss_Interva4          = 82.36916667[us]

Toss_Interva5          = 61.9625[us]

Toss_Timing            = 10

---- PROCESSING PARAMETERS ----

sexp( 80.0[Hz], 0.0[s] )

trapezoid3( 0[%], 80[%], 100[%] )

zerofill( 4, TRUE )

fft( 1, TRUE, TRUE )

ppm

phase( -67.94955, 0, 50[%] )

ibase_correct( , FALSE, FALSE, FALSE )
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single pulse, toss cogwheel

X : parts per Million : Boron11
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33.525 22.614

Filename               = 20220913_孟国云_1#_11B_

Author                 = delta

Experiment             = single_pulse_toss.jx

Sample_Id              = 20220913_孟国云_1#

Solvent                = NONE

Actual_Start_Time      = 14-SEP-2022 10:06:14

Revision_Time          = 14-SEP-2022 14:24:25

Comment                = single pulse, toss c

Data_Format            = 1D REAL

Dim_Size               = 6554

X_Domain               = Boron11

Dim_Title              = Boron11

Dim_Units              = [ppm]

Dimensions             = X

Spectrometer           = JNM-ECZ600R/M1

Field_Strength         = 14.09636928[T] (600[

X_Acq_Duration         = 21.2992[ms]

X_Domain               = Boron11

X_Freq                 = 192.5593054[MHz]

X_Offset               = 0[ppm]

X_Points               = 2048

X_Prescans             = 0

X_Resolution           = 46.95012019[Hz]

X_Sweep                = 96.15384615[kHz]

X_Sweep_Clipped        = 76.92307692[kHz]

Blanking               = 5[us]

Clipped                = FALSE

Scans                  = 1210

Total_Scans            = 1210

Relaxation_Delay       = 3[s]

Recvr_Gain             = 40

Tube_Diameter          = 3.2[mm]

Mas_Frequency          = 12.002[kHz]

Temp_Get               = 460.0[dC]

X_Acq_Time             = 21.2992[ms]

X_Dwell                = 10.4[us]

X_Pulse                = 0.1[us]

Obs_Amp_Pulse          = 100[%]

Obs_Amp_Toss           = 100[%]

Obs_Angle_Prep         = 90[deg]

Obs_Atn                = 5.5[dB]

Obs_Width              = 2.2[us]

Obs_Width_90           = 2.2[us]

Obs_Width_Toss         = 4.4[us]

A                      = 0.81118

Acq                    = 4

Autoshim_Track         = AUTOSHIM OFF

B                      = 1.76995

C                      = 2.18882

D                      = 3.23005

Decimation_Rate        = 0

Experiment_Path        = C:\Users\delta\Docum

Initial_Wait           = 10[ms]

Mas_Freq               = 12[kHz]

Minimum_Interval       = of timing 10:   C - 

Minimum_Interval_In_Us = 34.90583333[us]

Note                   = Recommended for fast

Repetition_Time        = 3.0212992[s]

Toss                   = TRUE

Toss_Acq_Delay         = 0[us]

Toss_Interva1          = 65.39833333[us]

Toss_Interva2          = 75.4975[us]

Toss_Interva3          = 30.50583333[us]

Toss_Interva4          = 82.36916667[us]

Toss_Interva5          = 61.9625[us]

Toss_Timing            = 10

---- PROCESSING PARAMETERS ----

sexp( 80.0[Hz], 0.0[s] )

trapezoid3( 0[%], 80[%], 100[%] )

zerofill( 4, TRUE )

fft( 1, TRUE, TRUE )

ppm

phase( -76.19535, 0, 50[%] )

phase( -2.82221, -172.12784, 44.40714[%] )

ibase_correct( , FALSE, FALSE, FALSE )
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single pulse, toss cogwheel

X : parts per Million : Fluorine19
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*

*

Filename               = 20220815_孟国云_1#_19F_

Author                 = delta

Experiment             = single_pulse_toss.jx

Sample_Id              = 20220815_孟国云_1#

Solvent                = NONE

Actual_Start_Time      = 18-AUG-2022 23:50:32

Revision_Time          =  2-SEP-2022 16:37:41

Comment                = single pulse, toss c

Data_Format            = 1D REAL

Dim_Size               = 6554

X_Domain               = Fluorine19

Dim_Title              = Fluorine19

Dim_Units              = [ppm]

Dimensions             = X

Spectrometer           = JNM-ECZ600R/M1

Field_Strength         = 14.09636928[T] (600[

X_Acq_Duration         = 7.20896[ms]

X_Domain               = Fluorine19

X_Freq                 = 564.72611656[MHz]

X_Offset               = -100[ppm]

X_Points               = 2048

X_Prescans             = 0

X_Resolution           = 138.7162642[Hz]

X_Sweep                = 284.09090909[kHz]

X_Sweep_Clipped        = 227.27272727[kHz]

Blanking               = 2[us]

Clipped                = FALSE

Scans                  = 88

Total_Scans            = 88

Relaxation_Delay       = 5[s]

Recvr_Gain             = 30

Tube_Diameter          = 3.2[mm]

Mas_Frequency          = 11.999[kHz]

Temp_Get               = 460.0[dC]

X_Acq_Time             = 7.20896[ms]

X_Dwell                = 3.52[us]

X_Pulse                = 0.1[us]

Obs_Amp_Pulse          = 100[%]

Obs_Amp_Toss           = 100[%]

Obs_Angle_Prep         = 90[deg]

Obs_Atn                = 5.5[dB]

Obs_Width              = 3.6[us]

Obs_Width_90           = 3.6[us]

Obs_Width_Toss         = 7.2[us]

A                      = 0.81118

Acq                    = 4

Autoshim_Track         = AUTOSHIM OFF

B                      = 1.76995

C                      = 2.18882

D                      = 3.23005

Decimation_Rate        = 0

Experiment_Path        = C:\Users\delta\Docum

Initial_Wait           = 10[ms]

Mas_Freq               = 12[kHz]

Minimum_Interval       = of timing 10:   C - 

Minimum_Interval_In_Us = 34.90583333[us]

Note                   = Recommended for fast

Repetition_Time        = 5.00720896[s]

Toss                   = TRUE

Toss_Acq_Delay         = 0[us]

Toss_Interva1          = 63.99833333[us]

Toss_Interva2          = 72.6975[us]

Toss_Interva3          = 27.70583333[us]

Toss_Interva4          = 79.56916667[us]

Toss_Interva5          = 60.5625[us]

Toss_Timing            = 10

---- PROCESSING PARAMETERS ----

sexp( 80.0[Hz], 0.0[s] )

trapezoid3( 0[%], 80[%], 100[%] )

zerofill( 4, TRUE )

fft( 1, TRUE, TRUE )

ppm

phase( -29.53186, -1866.57167, 37.9063[%] )

ibase_correct( , FALSE, FALSE, FALSE )
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X : parts per Million : Fluorine19
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-7.887

-29.503 -50.136 -68.743 -94.964

*

*

*

*

Filename               = 20220913_孟国云_1#_19F_

Author                 = delta

Experiment             = single_pulse_toss.jx

Sample_Id              = 20220913_孟国云_1#

Solvent                = NONE

Actual_Start_Time      = 14-SEP-2022 13:43:28

Revision_Time          = 14-SEP-2022 14:27:12

Comment                = single pulse, toss c

Data_Format            = 1D REAL

Dim_Size               = 6554

X_Domain               = Fluorine19

Dim_Title              = Fluorine19

Dim_Units              = [ppm]

Dimensions             = X

Spectrometer           = JNM-ECZ600R/M1

Field_Strength         = 14.09636928[T] (600[

X_Acq_Duration         = 7.20896[ms]

X_Domain               = Fluorine19

X_Freq                 = 564.72611656[MHz]

X_Offset               = -100[ppm]

X_Points               = 2048

X_Prescans             = 0

X_Resolution           = 138.7162642[Hz]

X_Sweep                = 284.09090909[kHz]

X_Sweep_Clipped        = 227.27272727[kHz]

Blanking               = 2[us]

Clipped                = FALSE

Scans                  = 352

Total_Scans            = 352

Relaxation_Delay       = 5[s]

Recvr_Gain             = 30

Tube_Diameter          = 3.2[mm]

Mas_Frequency          = 12.001[kHz]

Temp_Get               = 460.0[dC]

X_Acq_Time             = 7.20896[ms]

X_Dwell                = 3.52[us]

X_Pulse                = 0.1[us]

Obs_Amp_Pulse          = 100[%]

Obs_Amp_Toss           = 100[%]

Obs_Angle_Prep         = 90[deg]

Obs_Atn                = 5.5[dB]

Obs_Width              = 3.6[us]

Obs_Width_90           = 3.6[us]

Obs_Width_Toss         = 7.2[us]

A                      = 0.81118

Acq                    = 4

Autoshim_Track         = AUTOSHIM OFF

B                      = 1.76995

C                      = 2.18882

D                      = 3.23005

Decimation_Rate        = 0

Experiment_Path        = C:\Users\delta\Docum

Initial_Wait           = 10[ms]

Mas_Freq               = 12[kHz]

Minimum_Interval       = of timing 10:   C - 

Minimum_Interval_In_Us = 34.90583333[us]

Note                   = Recommended for fast

Repetition_Time        = 5.00720896[s]

Toss                   = TRUE

Toss_Acq_Delay         = 0[us]

Toss_Interva1          = 63.99833333[us]

Toss_Interva2          = 72.6975[us]

Toss_Interva3          = 27.70583333[us]

Toss_Interva4          = 79.56916667[us]

Toss_Interva5          = 60.5625[us]

Toss_Timing            = 10

---- PROCESSING PARAMETERS ----

sexp( 20.0[Hz], 0.0[s] )

trapezoid3( 0[%], 80[%], 100[%] )

zerofill( 4, TRUE )

fft( 1, TRUE, TRUE )

ppm

phase( -65.87431, 4284.80122, 37.6011[%] )

ibase_correct( , FALSE, FALSE, FALSE )
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