
    
      Fig. 3. 
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        KIC 10553698A echelle diagrams displaying the data for l = 1 (blue) and l = 2 (red) modes, along with the best fit model for the case of a one step-like glitch (green). The continuous analytical solution is represented by the full line in the reduced periods’ range in which the fit was performed and by a dotted line in the range not considered in the fit. Left panel: Fit to l = 1 and l = 2 modes’ reduced periods smaller than 11 100 s (case C). The data used in this fit were also used to construct the reduced period spacings for case B in Table 1, whose fit is shown in the bottom panel of Fig. 2. Right panel: Fit to l = 1 and l = 2 modes’ reduced periods in the full range (up to n = 34) extracted from Table A.2 (case E). When several modes are listed for a given radial order and degree (or for the same trapped mode), one single mode was picked randomly (see text for details).

      

    

  
    
      Fig. 5. 

      
        [image: thumbnail]
      

      
        KIC 10001893 reduced period spacings as a function of the reduced period. Each reduced period spacing is plotted at the mid point between the reduced periods used in its computation. The parameters for the best fit solutions are given in Appendix C. Top panel: Observed reduced period spacings for l = 1 (blue) and l = 2 (red) modes. The discrete values are joined by straight lines to guide the eye. Symbols meaning as in the top panel of Fig. 2. Middle panel: Best-fit solution (green) to the l = 1 (blue) and l = 2 (red) data in the range of periods where data on both mode degrees are available, for the case of a one step-like glitch (case J). The continuous analytical solution is represented by the dashed line, while the filled stars indicate the values of the solution at the reduced periods corresponding to the locations of the observations. Bottom panel: Same as middle panel but for the case of two step-like glitches fitted to all data displayed in the panel (green) (case K).

      

    

  
    
      Table A.2. 

      KIC 10553698A: observed periods used for case E identified in Table 1 in this work (source Østensen et al. 2014).

      
        


	l
	n
	P (s)
	Π (s)
	
	l
	n
	P (s)
	Π (s)





	1
	9
	2518.00
	3560.99
	
	–
	–
	–
	–



	1
	10
	2759.12
	3901.98
	
	–
	–
	–
	–



	1
	11
	3033.71
	4290.31
	
	–
	–
	–
	–



	1
	11
	3036.15
	4293.76
	
	–
	–
	–
	–



	1
	12
	3307.53
	4677.55
	
	–
	–
	–
	–



	1
	12
	3308.96
	4679.58
	
	–
	–
	–
	–



	1
	12
	3310.43
	4681.66
	
	–
	–
	–
	–



	1
	t
	3479.94
	4921.38
	
	–
	–
	–
	–



	1
	t
	3482.01
	4924.31
	
	–
	–
	–
	–



	1
	13
	3609.77
	5104.99
	
	–
	–
	–
	–



	1
	13
	3611.60
	5107.57
	
	–
	–
	–
	–



	1
	13
	3613.45
	5110.19
	
	–
	–
	–
	–



	1
	14
	3859.04
	5457.51
	
	2
	14
	2235.60
	5476.08



	1
	14
	3861.40
	5460.84
	
	2
	14
	2238.19
	5482.42



	1
	14
	3863.78
	5464.21
	
	2
	14
	2239.49
	5485.61



	1
	15
	4116.26
	5821.27
	
	2
	15
	2383.02
	5837.18



	1
	15
	4122.81
	5830.53
	
	2
	15
	2384.42
	5840.61



	–
	–
	–
	–
	
	2
	15
	2388.65
	5850.97



	1
	16
	4392.22
	6211.54
	
	2
	16
	2540.44
	6222.78



	–
	–
	–
	–
	
	2
	16
	2541.96
	6226.50



	–
	–
	–
	–
	
	2
	16
	2544.98
	6233.90



	–
	–
	–
	–
	
	2
	16
	2546.50
	6237.63



	1
	17
	4672.27
	6607.59
	
	2
	17
	2701.68
	6617.74



	1
	17
	4675.28
	6611.84
	
	–
	–
	–
	–



	1
	18
	4943.02
	6990.49
	
	2
	18
	2864.21
	7015.85



	1
	18
	4947.10
	6996.26
	
	2
	18
	2866.33
	7021.05



	1
	18
	4950.90
	7001.63
	
	–
	–
	–
	–



	1
	19
	5193.95
	7345.35
	
	–
	–
	–
	–



	1
	19
	5197.76
	7350.74
	
	–
	–
	–
	–



	1
	19
	5202.50
	7357.45
	
	–
	–
	–
	–



	1
	19
	5209.37
	7367.16
	
	–
	–
	–
	–



	1
	t
	5413.48
	7655.82
	
	2
	t
	3123.22
	7650.30



	–
	–
	–
	–
	
	2
	t
	3124.75
	7654.04



	1
	20
	5464.97
	7728.63
	
	2
	20
	3157.78
	7734.95



	1
	20
	5469.33
	7734.80
	
	2
	20
	3160.05
	7740.51



	1
	21
	5698.87
	8059.42
	
	2
	21
	3295.35
	8071.93



	1
	21
	5703.21
	8065.56
	
	–
	–
	–
	–



	1
	21
	5710.35
	8075.65
	
	–
	–
	–
	–



	1
	22
	5957.62
	8425.35
	
	2
	22
	3450.15
	8451.11



	1
	22
	5960.53
	8429.46
	
	2
	22
	3453.78
	8460.00



	1
	22
	5964.69
	8435.35
	
	–
	–
	–
	–



	1
	22
	5969.05
	8441.51
	
	–
	–
	–
	–



	1
	22
	5972.27
	8446.07
	
	–
	–
	–
	–



	1
	23
	6219.27
	8795.38
	
	2
	23
	3588.54
	8790.09



	1
	23
	6225.69
	8804.46
	
	2
	23
	3603.45
	8826.61



	1
	23
	6230.39
	8811.10
	
	–
	–
	–
	–



	–
	–
	–
	–
	
	2
	24
	3736.51
	9152.54



	–
	–
	–
	–
	
	2
	24
	3740.09
	9161.31



	1
	25
	6735.73
	9525.76
	
	2
	25
	3893.94
	9538.17



	1
	25
	6738.75
	9530.03
	
	2
	25
	3901.76
	9557.32



	1
	25
	6743.41
	9536.62
	
	–
	–
	–
	–



	1
	26
	7004.67
	9906.10
	
	2
	26
	4057.45
	9938.68



	1
	26
	7012.15
	9916.68
	
	–
	–
	–
	–



	1
	26
	7020.98
	9929.17
	
	–
	–
	–
	–



	1
	t
	7116.32
	10064.00
	
	–
	–
	–
	–



	1
	27
	7271.22
	10283.06
	
	2
	27
	4216.30
	10327.78



	1
	27
	7274.34
	10287.47
	
	–
	–
	–
	–



	1
	27
	7278.81
	10293.79
	
	–
	–
	–
	–



	1
	27
	7286.29
	10304.37
	
	–
	–
	–
	–



	1
	28
	7560.15
	10691.67
	
	2
	28
	4366.62
	10695.99



	–
	–
	–
	–
	
	2
	28
	4370.81
	10706.25



	–
	–
	–
	–
	
	2
	28
	4378.71
	10725.61



	1
	29
	7800.71
	11031.87
	
	2
	29
	4519.28
	11069.93



	1
	29
	7809.28
	11043.99
	
	–
	–
	–
	–



	1
	29
	7814.84
	11051.85
	
	–
	–
	–
	–



	1
	29
	7822.05
	11062.05
	
	–
	–
	–
	–



	–
	–
	–
	–
	
	2
	30
	4658.74
	11411.54



	–
	–
	–
	–
	
	2
	31
	4797.81
	11752.19



	–
	–
	–
	–
	
	2
	31
	4805.24
	11770.39



	–
	–
	–
	–
	
	2
	31
	4810.36
	11782.93



	–
	–
	–
	–
	
	2
	31
	4815.86
	11796.40



	–
	–
	–
	–
	
	2
	31
	4820.98
	11808.94



	1
	33
	8845.20
	12509.00
	
	–
	–
	–
	–



	1
	33
	8849.74
	12515.42
	
	–
	–
	–
	–



	1
	34
	9112.01
	12886.33
	
	2
	34
	5239.75
	12834.71



	1
	35
	9390.67
	13280.41
	
	2
	35
	5376.51
	13169.71



	1
	35
	9397.62
	13290.24
	
	2
	35
	5385.58
	13191.92



	1
	35
	9403.64
	13298.76
	
	2
	35
	5394.41
	13213.55



	1
	36
	9588.62
	13560.36
	
	–
	–
	–
	–





      

      
Notes. The first four columns show the degree, asymptotic radial order, period and reduced period for the l = 1 modes and the last four columns show the same information for the l = 2 modes. Trapped modes are identified with a "t" in the radial order column.



    

  
    
      Table A.3. 

      EPIC 211779126: observed periods used in this work (source Baran et al. 2017).

      
        


	l
	n
	P (s)
	Π (s)
	
	l
	n
	P (s)
	Π (s)





	1
	11
	2953.16
	4176.40
	
	–
	–
	–
	–



	1
	12
	3212.44
	4543.08
	
	2
	12
	1846.31
	4522.52



	1
	13
	3483.71
	4926.71
	
	2
	13
	2017.55
	4941.97



	1
	t
	3738.32
	5286.78
	
	2
	t
	2051.58
	5025.32



	1
	14
	3752.77
	5307.22
	
	2
	14
	2173.25
	5323.35



	1
	15
	4014.13
	5676.84
	
	2
	15
	2322.50+
	5688.94+



	1
	16
	4273.69
	6043.91
	
	2
	16
	2473.41
	6058.59



	1
	17
	4533.50
	6411.34
	
	2
	17
	2623.78
	6426.92



	1
	18
	4800.54
	6788.99
	
	2
	18
	2776.00+
	6799.78+



	1
	19
	5058.68
	7154.05
	
	2
	19
	2927.14
	7170.00



	1
	20
	5287.65
	7477.87
	
	2
	20
	3053.81
	7480.28



	1
	t
	5347.59
	7562.63
	
	2
	t
	3091.29
	7572.08



	1
	21
	5551.85
	7851.50
	
	2
	21
	3220.92
	7889.61



	1
	22
	5777.68
	8170.87
	
	2
	22
	3349.52
	8204.61



	1
	23
	6042.66
	8545.61
	
	2
	23
	3490.52
	8549.99



	1
	24
	6292.08
	8898.34
	
	2
	24
	3638.48
	8912.42



	1
	25
	6565.99
	9285.71
	
	2
	25
	3793.91
	9293.14



	1
	26
	6835.27
	9666.53
	
	2
	26
	3939.96
	9650.89



	1
	27
	7075.14
	10005.76
	
	2
	27
	4091.32
	10021.65



	1
	28
	7337.83
	10377.26
	
	2
	28
	4238.37
	10381.84



	1
	29
	7616.73
	10771.68
	
	2
	29
	4391.16
	10756.10



	1
	30
	7841.29
	11089.26
	
	2
	30
	4517.12
	11064.64



	1
	31
	8054.77
	11391.16
	
	2
	31
	4673.12
	11446.76



	1
	32
	8340.98
	11795.93
	
	2
	32
	4822.30
	11812.17



	1
	33
	8603.63
	12167.37
	
	2
	33
	4968.20
	12169.55



	1
	34
	8849.56
	12515.17
	
	2
	34
	5104.91
	12504.42



	1
	35
	9131.59
	12914.02
	
	2
	35
	5275.93
	12923.34



	1
	36
	9355.41
	13230.55
	
	2
	36
	5419.17
	13274.20



	1
	37
	9638.55
	13630.97
	
	2
	37
	5574.45
	13654.56



	1
	38
	9912.77
	14018.77
	
	2
	38
	5729.02
	14033.18



	1
	39
	10147.13
	14350.21
	
	2
	39
	5867.17
	14371.57



	1
	40
	10364.84
	14658.10
	
	2
	40
	5987.67
	14666.74



	1
	41
	10617.97
	15016.08
	
	2
	41
	6165.99
	15103.53



	1
	42
	10985.39
	15535.69
	
	2
	42
	6327.11
	15498.19



	1
	43
	11179.43
	15810.10
	
	2
	43
	6453.28
	15807.24



	+ estimated from figure 10 of Baran et al. (2017).





      

      
Notes. The first four columns show the degree, asymptotic radial order, period, and reduced period for the l = 1 modes and the last four columns show the same information for the l = 2 modes. Trapped modes are identified with a "t" in the radial order column.



    

  
    
      Fig. C.1. 

      
        [image: thumbnail]
      

      
        Posterior distributions for the model parameters resulting from the fit of the analytical model for one step-like glitch to the reduced period spacings of l = 1 of KIC 10553698A, for reduced periods smaller than 11100 s (case A).

      

    

  
    
      Fig. C.4. 

      
        [image: thumbnail]
      

      
        Posterior distributions for the model parameters resulting from the fit of the analytical model for one Gaussian-like glitch to the reduced period spacings of l = 1 of EPIC 211779126 (case H).

      

    

  
    
      Fig. C.5. 

      
        [image: thumbnail]
      

      
        Posterior distributions for the model parameters resulting from the fit of the analytical model for one step-like glitch to the reduced period spacings computed from the l = 1 and l = 2 modes of KIC 10001893 in the region of periods where data on both mode degrees are available (case J).

      

    

  
    
      Fig. C.6. 

      
        [image: thumbnail]
      

      
        Posterior distributions for the model parameters resulting from the fit of the analytical model for two step-like glitches to all reduced period spacings computed from the l = 1 and l = 2 modes of KIC 10001893 (case K).

      

    

  
    
      Table C.2. 

      Best model parameters for cases C and E in Table 1.

      
        


	Parameter
	Case C
	Case E





	Πs, min (s)
	3615.23
	3587.59



	ΔΠas (s)
	325.42
	328.52



	Ast
	38.57
	17.82



	
[image: equation] (rad/s)
	0.007874
	0.007094



	δ
	0.687
	1.604





      

    

  
    
      Table C.3. 

      Best model parameters for cases A and B in Table 2.

      
        


	Parameter
	Case A
	Case B





	ΔΠas (s)
	313.27
	316.73



	Ast
	96.47
	79.68



	
[image: equation] (rad/s)
	0.008974
	0.007865



	δ
	1.063
	2.381





      

    

  
    
      Table C.4. 

      Best model parameters for case C and D in Table 2.

      
        


	Parameter
	Case C
	Case D





	ΔΠas (s)
	335.00
	338.54



	AG (rad/s)
	0.03892
	0.04633



	
[image: equation] (rad/s)
	0.009256
	0.008128



	Δg (rad/s)
	0.001294
	0.002069



	δ
	0.975
	2.330





      

    

  
    
      Table C.5. 

      Best model parameters for cases A and B in Table 4.

      
        


	Parameter
	Case A
	Case B





	ΔΠas (s)
	323.90
	335.75



	Ast
	17.12
	43.00



	
[image: equation] (rad/s)
	0.008507
	0.004741



	δ
	2.89
	3.322



	




	Ast
	–
	58.53



	𝒲g⋆ (rad/s)
	–
	0.001986



	δ
	–
	2.688





      

      
Notes. The bottom part of the table shows the results for the second glitch in the two-glitch model adopted in case B.
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