2022.03 GaN on sapphire, piranha cleaned
 Cs-2 seems not so clean
· Chamber after leakage 
All spectra are normalized at background
With Al source
0 = piranha
1 = halogen cleaned

[image: ]
	Data Set
	Name
	Position
	Raw Area
	Area/(RSF*T*MFP)
	%At Conc

	0
	O 1s
	531.59
	17191.46
	5867.39
	5.17

	
	C 1s
	284.12
	6173.64
	6173.64
	5.44

	
	C 1s
	285.69
	5522.12
	5522.12
	4.87

	
	C 1s
	287.97
	675.14
	675.14
	0.6

	
	N 1s
	395.47
	18283.23
	10157.35
	8.96

	
	N 1s
	396.57
	4966.46
	2759.14
	2.43

	
	N 1s
	394.22
	19169.2
	10649.56
	9.39

	
	N 1s
	393.04
	10980.17
	6100.1
	5.38

	
	N 1s
	391.84
	4340.32
	2411.29
	2.13

	
	Ga 2p3/2
	1116.59
	88540.5
	4137.41
	3.65

	
	Ga 2p3/2
	1113.43
	1009.27
	47.16
	0.04

	
	Ga 3d3/2
	17.58
	16097.7
	36420.13
	32.12

	
	Ga 3d3/2
	18.99
	8076.1
	18271.72
	16.11

	
	Ga 3d3/2
	14.78
	1855.37
	4197.66
	3.7

	1
	O 1s
	531.46
	11248.85
	3839.2
	2.78

	
	C 1s
	284.16
	6333.16
	6333.16
	4.58

	
	C 1s
	285.85
	1297.89
	1297.89
	0.94

	
	N 1s
	395.54
	32127.94
	17848.85
	12.91

	
	N 1s
	390.29
	10949.81
	6083.23
	4.4

	
	N 1s
	394.1
	29564.49
	16424.72
	11.88

	
	N 1s
	392.85
	25301.89
	14056.61
	10.17

	
	Ga 2p3/2
	1116.68
	138352.13
	6465.05
	4.68

	
	Ga 2p3/2
	1114.5
	4205.71
	196.53
	0.14

	
	Ga 3d3/2
	17.56
	16249.16
	36762.8
	26.59

	
	Ga 3d3/2
	18.94
	11071.44
	25048.51
	18.12

	
	Ga 3d3/2
	14.75
	1722.94
	3898.04
	2.82




With magnesium:
[image: ]

	Data Set
	Name
	Position
	Raw Area
	Area/(RSF*T*MFP)
	%At Conc

	0
	O 1s
	531.72
	29127.19
	10220.07
	5.8

	
	C 1s
	281.98
	32318.03
	32318.03
	18.34

	
	C 1s
	284.21
	22438.83
	22438.83
	12.74

	
	C 1s
	285.89
	12815.28
	12815.28
	7.27

	
	N 1s
	395.65
	24585.22
	13889.95
	7.88

	
	N 1s
	397.28
	5685.56
	3212.18
	1.82

	
	Ga 2p3/2
	1116.96
	34806.09
	1700.35
	0.97

	
	Ga 2p3/2
	1115.37
	6070.77
	296.57
	0.17

	
	Ga 3d3/2
	17.54
	18819.69
	38803.49
	22.02

	
	Ga 3d3/2
	14.86
	1690.13
	3484.81
	1.98

	
	Ga 3d3/2
	18.81
	17949.13
	37008.51
	21.01

	1
	O 1s
	531.61
	19896.56
	6981.25
	3.53

	
	C 1s
	284.2
	34635.93
	34635.93
	17.51

	
	C 1s
	281.78
	33060.87
	33060.87
	16.72

	
	C 1s
	286.62
	3081.69
	3081.69
	1.56

	
	N 1s
	395.62
	26568.4
	15010.4
	7.59

	
	N 1s
	396.81
	12030.68
	6797
	3.44

	
	Ga 2p3/2
	1117.13
	85347.33
	4169.39
	2.11

	
	Ga 2p3/2
	1115.53
	10821.57
	528.66
	0.27

	
	Ga 3d3/2
	18.86
	23083.86
	47595.59
	24.07

	
	Ga 3d3/2
	17.6
	20206.06
	41661.97
	21.07

	
	Ga 3d3/2
	15.05
	2059.87
	4247.16
	2.15







Comparison of thermal heating, activation and degradation
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	Data Set
	Name
	Position
	Raw Area
	Area/(RSF*T*MFP)
	%At Conc

	0
	O 1s
	531.65
	20797.24
	7297.28
	3.7

	
	C 1s
	282.05
	40055.06
	40055.06
	20.29

	
	C 1s
	284.2
	22892.61
	22892.61
	11.59

	
	C 1s
	285.91
	8022.16
	8022.16
	4.06

	
	N 1s
	395.67
	28968.8
	16366.55
	8.29

	
	N 1s
	396.95
	10622.93
	6001.65
	3.04

	
	Ga 2p3/2
	1117.18
	77810.69
	3801.21
	1.93

	
	Ga 2p3/2
	1115.97
	17087.14
	834.74
	0.42

	
	Ga 3d3/2
	17.54
	18853.18
	38872.53
	19.69

	
	Ga 3d3/2
	18.68
	17772.24
	36643.8
	18.56

	
	Ga 3d3/2
	15.64
	2873.62
	5924.99
	3

	
	Ga 3d3/2
	19.82
	5204.87
	10731.7
	5.44

	1
	O 1s
	531.63
	20418.51
	7164.39
	3.94

	
	C 1s
	282.79
	46335.3
	46335.3
	25.48

	
	C 1s
	285.84
	17053.83
	17053.83
	9.38

	
	N 1s
	396.81
	14206.95
	8026.52
	4.41

	
	N 1s
	395.84
	20356.63
	11500.92
	6.33

	
	Ga 2p3/2
	1117.38
	49357.49
	2411.21
	1.33

	
	Ga 2p3/2
	1116.33
	12803.07
	625.46
	0.34

	
	Ga 3d3/2
	19.23
	16493.55
	34007.32
	18.7

	
	Ga 3d3/2
	17.94
	22792.85
	46995.57
	25.85

	
	Ga 3d3/2
	15.04
	574.19
	1183.9
	0.65

	
	Cs 3d5/2
	725.29
	71795.55
	3131.07
	1.72

	
	Cs 3d5/2
	739.27
	55197.99
	2407.24
	1.32

	
	Cs 3d5/2
	730.96
	2563.22
	111.78
	0.06

	
	Cs 3d5/2
	729.2
	3034.41
	132.33
	0.07

	
	Cs 3d5/2
	723.39
	5253.61
	229.12
	0.13

	
	Cs 3d5/2
	736.88
	3441.56
	150.09
	0.08

	
	Cs 3d5/2
	726.64
	8234.88
	359.13
	0.2

	2
	O 1s
	531.52
	22147.2
	7770.95
	4.13

	
	C 1s
	282.33
	35797.53
	35797.53
	19.03

	
	C 1s
	285.59
	22738.55
	22738.55
	12.09

	
	C 1s
	283.79
	4270.5
	4270.5
	2.27

	
	N 1s
	397.7
	6597.15
	3727.2
	1.98

	
	N 1s
	396.04
	30460.28
	17209.2
	9.15

	
	Ga 2p3/2
	1117.22
	58193.73
	2842.88
	1.51

	
	Ga 2p3/2
	1115.31
	3564.34
	174.13
	0.09

	
	Ga 3d3/2
	17.68
	15992
	32973.19
	17.52

	
	Ga 3d3/2
	18.9
	25400.08
	52371.3
	27.83

	
	Ga 3d3/2
	15.34
	682.32
	1406.85
	0.75

	
	Cs 3d5/2
	725.22
	80610.32
	3515.5
	1.87

	
	Cs 3d5/2
	739.16
	58293.19
	2542.22
	1.35

	
	Cs 3d5/2
	730.82
	2893.27
	126.18
	0.07

	
	Cs 3d5/2
	726.85
	4288.57
	187.03
	0.1

	
	Cs 3d5/2
	728.97
	3889.41
	169.62
	0.09

	
	Cs 3d5/2
	723.19
	4307.93
	187.87
	0.1

	
	Cs 3d5/2
	736.85
	3224.71
	140.63
	0.07





With aluminum source
[image: ]
	Data Set
	Name
	Position
	Raw Area
	Area/(RSF*T*MFP)
	%At Conc

	0
	O 1s
	531.46
	11366.33
	3879.29
	2.8

	
	C 1s
	284.16
	6384.86
	6384.86
	4.61

	
	C 1s
	285.89
	1268.56
	1268.56
	0.92

	
	N 1s
	395.7
	25965.32
	14425.18
	10.41

	
	N 1s
	394.45
	32381.82
	17989.9
	12.98

	
	N 1s
	392.98
	24129.04
	13405.02
	9.67

	
	N 1s
	390.67
	15235.43
	8464.13
	6.11

	
	Ga 2p3/2
	1114.09
	2812.26
	131.41
	0.09

	
	Ga 2p3/2
	1116.67
	140073.09
	6545.47
	4.72

	
	Ga 3d3/2
	17.4
	11220.9
	25386.66
	18.32

	
	Ga 3d3/2
	15.4
	2750.26
	6222.3
	4.49

	
	Ga 3d3/2
	18.63
	14055.69
	31800.21
	22.95

	
	Ga 3d3/2
	20.21
	1184
	2678.72
	1.93

	1
	O 1s
	531.58
	10846.89
	3702.01
	2.96

	
	C 1s
	285.94
	6973.73
	6973.73
	5.57

	
	C 1s
	288.25
	662.33
	662.33
	0.53

	
	C 1s
	284.16
	573.66
	573.66
	0.46

	
	N 1s
	395.76
	35281.38
	19600.77
	15.65

	
	N 1s
	394.2
	25181.1
	13989.5
	11.17

	
	N 1s
	392.9
	13025.23
	7236.24
	5.78

	
	N 1s
	390.9
	13252.2
	7362.33
	5.88

	
	Ga 2p3/2
	1117.01
	104541.83
	4885.13
	3.9

	
	Ga 2p3/2
	1114.14
	1409.14
	65.85
	0.05

	
	Ga 3d3/2
	15.04
	428.02
	968.37
	0.77

	
	Ga 3d3/2
	17.82
	13583.74
	30732.45
	24.54

	
	Ga 3d3/2
	19.14
	10952.53
	24779.47
	19.79

	
	Cs 3d5/2
	725.31
	43561.54
	1833.4
	1.46

	
	Cs 3d5/2
	739.29
	33460.74
	1408.28
	1.12

	
	Cs 3d5/2
	727.17
	6230.06
	262.21
	0.21

	
	Cs 3d5/2
	723.4
	2460.98
	103.58
	0.08

	
	Cs 3d5/2
	729.7
	1502.84
	63.25
	0.05

	
	Cs 3d5/2
	736.66
	439.99
	18.52
	0.01

	2
	O 1s
	531.38
	11597.63
	3958.23
	3.04

	
	C 1s
	285.62
	6222.39
	6222.39
	4.78

	
	C 1s
	283.81
	702.87
	702.87
	0.54

	
	C 1s
	286.92
	1185.5
	1185.5
	0.91

	
	N 1s
	395.88
	23409.98
	13005.54
	9.99

	
	N 1s
	393.08
	27858.76
	15477.09
	11.89

	
	N 1s
	394.61
	27210.68
	15117.04
	11.61

	
	N 1s
	390.53
	10185.47
	5658.6
	4.35

	
	Ga 2p3/2
	1116.86
	103512.92
	4837.05
	3.72

	
	Ga 2p3/2
	1114.67
	5478.3
	256
	0.2

	
	Ga 3d3/2
	19.1
	9946.09
	22502.46
	17.28

	
	Ga 3d3/2
	17.74
	16057.52
	36329.22
	27.91

	
	Ga 3d3/2
	15.1
	484.19
	1095.46
	0.84

	
	Cs 3d5/2
	725.12
	46418.26
	1953.63
	1.5

	
	Cs 3d5/2
	739.06
	35001.85
	1473.14
	1.13

	
	Cs 3d5/2
	723.34
	3688.55
	155.24
	0.12

	
	Cs 3d5/2
	726.8
	3689.89
	155.3
	0.12

	
	Cs 3d5/2
	728.93
	2389.72
	100.58
	0.08





[bookmark: _GoBack]2nd run: with Mg source
0 = after thermal cleaning  Cs left
1 = 3.2 %
2= 2.0 %
[image: ]
	Data Set
	Name
	Position
	Raw Area
	Area/(RSF*T*MFP)
	%At Conc

	0
	O 1s
	531.4
	19519.86
	6849.07
	3.41

	
	C 1s
	281.96
	33283.96
	33283.96
	16.59

	
	C 1s
	285.53
	19161.42
	19161.42
	9.55

	
	C 1s
	283.68
	15794.09
	15794.09
	7.87

	
	N 1s
	396.05
	36672.41
	20718.87
	10.33

	
	N 1s
	398.29
	3249.02
	1835.61
	0.91

	
	Ga 2p3/2
	1117.26
	73651.14
	3598
	1.79

	
	Ga 2p3/2
	1116.11
	13609.15
	664.83
	0.33

	
	Ga 3d3/2
	18.87
	27707.54
	57128.95
	28.47

	
	Ga 3d3/2
	15.56
	1056.07
	2177.47
	1.09

	
	Ga 3d3/2
	17.74
	16044.13
	33080.68
	16.49

	
	Cs 3d5/2
	725.15
	70568.12
	3077.55
	1.53

	
	Cs 3d5/2
	739.13
	54438.72
	2374.13
	1.18

	
	Cs 3d5/2
	726.44
	11026.23
	480.86
	0.24

	
	Cs 3d5/2
	730.36
	4818.51
	210.14
	0.1

	
	Cs 3d5/2
	723.04
	3404.08
	148.46
	0.07

	
	Cs 3d5/2
	736.64
	1701.34
	74.2
	0.04

	1
	O 1s
	531.65
	22015.08
	7724.59
	4.06

	
	C 1s
	281.94
	22288.39
	22288.39
	11.72

	
	C 1s
	286.21
	10156.7
	10156.7
	5.34

	
	C 1s
	284.13
	30088
	30088
	15.82

	
	N 1s
	396.22
	31004.2
	17516.5
	9.21

	
	N 1s
	397.59
	5463.68
	3086.82
	1.62

	
	Ga 2p3/2
	1117.49
	65296.2
	3189.85
	1.68

	
	Ga 2p3/2
	1116.03
	7303.2
	356.78
	0.19

	
	Ga 3d3/2
	17.73
	5993.57
	12357.87
	6.5

	
	Ga 3d3/2
	15.52
	407.95
	841.14
	0.44

	
	Ga 3d3/2
	18.87
	36090.08
	74412.54
	39.13

	
	Cs 3d5/2
	725.59
	104666.36
	4564.6
	2.4

	
	Cs 3d5/2
	739.52
	72136.9
	3145.96
	1.65

	
	Cs 3d5/2
	730.52
	6625.41
	288.94
	0.15

	
	Cs 3d5/2
	727.93
	3393.55
	148
	0.08

	2
	O 1s
	531.5
	17166.52
	6023.34
	3.46

	
	C 1s
	281.56
	16699.61
	16699.61
	9.59

	
	C 1s
	285.8
	15761.18
	15761.18
	9.05

	
	C 1s
	283.5
	26456.49
	26456.49
	15.19

	
	N 1s
	396.12
	29931.73
	16910.58
	9.71

	
	N 1s
	398.01
	3542.24
	2001.26
	1.15

	
	Ga 2p3/2
	1117.34
	59737.61
	2918.3
	1.68

	
	Ga 2p3/2
	1115.79
	6543.91
	319.68
	0.18

	
	Ga 3d3/2
	18.97
	25501.29
	52579.97
	30.19

	
	Ga 3d3/2
	17.8
	12460.89
	25692.56
	14.75

	
	Ga 3d3/2
	15.29
	751.12
	1548.7
	0.89

	
	Cs 3d5/2
	725.39
	85714.16
	3738.08
	2.15

	
	Cs 3d5/2
	739.35
	63754.86
	2780.41
	1.6

	
	Cs 3d5/2
	730.7
	3731.09
	162.72
	0.09

	
	Cs 3d5/2
	727.14
	9601.53
	418.73
	0.24

	
	Cs 3d5/2
	722.81
	3464.39
	151.09
	0.09





With aluminum source:
[image: ]
	Data Set
	Name
	Position
	Raw Area
	Area/(RSF*T*MFP)
	%At Conc

	0
	O 1s
	531.22
	9441.19
	3222.25
	2.36

	
	C 1s
	285.45
	5795.05
	5795.05
	4.24

	
	N 1s
	396
	27341.4
	15189.66
	11.12

	
	N 1s
	393.56
	25524.06
	14180.03
	10.38

	
	N 1s
	390.22
	9567.24
	5315.13
	3.89

	
	N 1s
	392.13
	14263
	7923.89
	5.8

	
	N 1s
	394.84
	19433.55
	10796.42
	7.9

	
	Ga 2p3/2
	1116.82
	128624.45
	6010.49
	4.4

	
	Ga 2p3/2
	1114.68
	3911.69
	182.79
	0.13

	
	Ga 3d3/2
	18.99
	12321.62
	27876.97
	20.4

	
	Ga 3d3/2
	17.71
	15056.39
	34064.23
	24.93

	
	Ga 3d3/2
	15.37
	1046.92
	2368.59
	1.73

	
	Cs 3d5/2
	725.08
	44670.31
	1880.06
	1.38

	
	Cs 3d5/2
	739.05
	33159.54
	1395.6
	1.02

	
	Cs 3d5/2
	722.6
	1070.02
	45.03
	0.03

	
	Cs 3d5/2
	727.62
	9343.79
	393.26
	0.29

	1
	O 1s
	531.5
	10986.48
	3749.65
	2.94

	
	C 1s
	286.05
	5404.02
	5404.02
	4.23

	
	C 1s
	284.32
	887.75
	887.75
	0.7

	
	N 1s
	396.18
	27852
	15473.33
	12.13

	
	N 1s
	393.67
	21694.6
	12052.56
	9.44

	
	N 1s
	390.07
	4055.66
	2253.14
	1.77

	
	N 1s
	394.95
	19303.46
	10724.15
	8.4

	
	N 1s
	392.07
	16025.35
	8902.97
	6.98

	
	Ga 2p3/2
	1117.09
	113867.38
	5320.91
	4.17

	
	Ga 2p3/2
	1114.64
	4474.31
	209.08
	0.16

	
	Ga 3d3/2
	17.8
	8928.24
	20199.65
	15.83

	
	Ga 3d3/2
	15.71
	570.56
	1290.85
	1.01

	
	Ga 3d3/2
	18.98
	16182.75
	36612.57
	28.69

	
	Cs 3d5/2
	725.44
	55438.14
	2333.25
	1.83

	
	Cs 3d5/2
	739.42
	42171.74
	1774.91
	1.39

	
	Cs 3d5/2
	723.03
	1228.4
	51.7
	0.04

	
	Cs 3d5/2
	727.28
	8829.35
	371.61
	0.29

	2
	O 1s
	531.34
	9719.27
	3317.16
	2.72

	
	C 1s
	285.87
	4844.94
	4844.94
	3.97

	
	C 1s
	284.26
	995.14
	995.14
	0.82

	
	N 1s
	394.72
	26674.46
	14819.15
	12.15

	
	N 1s
	396.07
	19738.33
	10965.74
	8.99

	
	N 1s
	390.35
	6920.89
	3844.94
	3.15

	
	N 1s
	391.98
	4479.54
	2488.64
	2.04

	
	N 1s
	393.53
	29473.08
	16373.94
	13.43

	
	Ga 2p3/2
	1116.97
	108021.42
	5047.73
	4.14

	
	Ga 2p3/2
	1114.76
	1944.61
	90.87
	0.07

	
	Ga 3d3/2
	17.78
	11782.19
	26656.54
	21.86

	
	Ga 3d3/2
	19.06
	12282.3
	27788.01
	22.78

	
	Ga 3d3/2
	15.36
	278.48
	630.06
	0.52

	
	Cs 3d5/2
	725.28
	50209.87
	2113.21
	1.73

	
	Cs 3d5/2
	739.24
	38566.78
	1623.18
	1.33

	
	Cs 3d5/2
	727.22
	7790.8
	327.9
	0.27

	
	Cs 3d5/2
	722.91
	801.96
	33.75
	0.03
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