Supplemental information
Table S1: Measurement protocol for IRSL Screening. For every sample three subsamples were measured. Ln = natural luminescence signal and Tn = response to test dose
	Step
	Treatment
	Observe

	1
	Load sample
	-

	2
	Preheating to 250°C for 60 s (with 5°C/s), cool to 50°C
	-

	3 
	[bookmark: _GoBack]CW IRSL (850 nm LED), Infrared, IRSL, TL 410 nm with 5°C/s to 50°C for 90 s; 150 mW cm−2 for 70 s – natural dose
	Ln

	4
	Beta irradiation for 200s
	-

	5
	Preheating to 250°C for 60 s (with 5°C/s), cool to 50°C
	

	6
	CW IRSL (850 nm LED), Infrared, IRSL, TL 410 nm with 5°C/s to 50°C for 90 s; 150 mW cm−2 for 70 s – natural dose
	Tn

	6
	Unload sample
	-




Table S2: The slightly modified SAR protocol for MET post-IR IRSL with L = Luminescence signal, T = response to test dose, after Li and Li (2011). Measurement setting (beside preheat and stimulation temperature) as given in Table S1.
	Step
	Treatment
	Observe

	1
	Give regenerative dose (not during first cycle)
	-

	2
	Preheat at 270 °C for 60s
	-

	3 
	IRSL measurement at 50°C for 100 s
	Lx (50)

	4
	IRSL measurement at 100°C for 100 s
	Lx (100)

	5
	IRSL measurement at 150°C for 100 s
	Lx (150)

	6
	IRSL measurement at 200°C for 100 s
	Lx (200)

	7
	IRSL measurement at 250°C for 100 s
	Lx (250)

	8
	Give test dose
	-

	9
	Preheat at 270 °C for 60s
	-

	10
	IRSL measurement at 50°C for 100 s
	Tx (50)

	11
	IRSL measurement at 100°C for 100 s
	Tx (100)

	12
	IRSL measurement at 150°C for 100 s
	Tx (150)

	13
	IRSL measurement at 200°C for 100 s
	Tx (200)

	14
	IRSL measurement at 250°C for 100 s
	Tx (250)

	15
	IR bleaching at 320°C for 100 s
	-

	16
	Return to step 1
	-




Table S3: Equivalent Dose data of luminescence dating.
	
Sample
	Depth
[cm]
	IR50
[Gy]
	pIR100
[Gy]
	pIR150
[Gy]
	pIR200
[Gy]
	pIR250
[Gy]

	KÖN-C-370
	330
	191.2 ± 2.9
	258.5 ± 3.8
	307.0 ± 4.6
	332.5 ± 5.6
	346.7 ± 7.4

	KÖN-C-290
	410
	249.5 ± 3.7
	322.4 ± 6.6
	379.5 ± 12.6
	409.6 ± 14.2
	449.5 ± 14.6

	KÖN-C-210
	490
	325.2 ± 5.2
	458.9 ± 9.6
	562.5 ± 12.2
	612.3 ± 15.7
	687.2 ± 23.2

	KÖN-C130
	570
	491.7 ± 10.2
	830.8 ± 24.7
	1051.3 ± 35.6
	1250.7 ± 53.2
	1510.1 ± 127.2

	KÖN-C-70
	630
	515.9 ± 13.3
	943.6 ± 71.6
	1237.3 ± 64.3
	1205.4 ± 75.2
	1541.6 ± 193.3

	KÖN-C-20
	680
	579.4 ± 13.6
	1006.7 ± 31.1
	1396.9 ± 52.8
	1638.7 ± 80.3
	1933.0 ± 168.9

	KÖN-B-470
	230
	194.7 ± 2.9
	255.4 ± 4.3
	312.0 ± 5.3
	349.7 ± 6.9
	359.5 ± 8.2

	KÖN-B-390
	310
	262.3 ± 4.2
	347.6 ± 7.2
	423.0 ± 8.6
	453.2 ± 10.2
	507.3 ± 14.9

	KÖN-B-340
	360
	301.7 ± 5.2
	442.1 ± 9.8
	557.5 ± 13.2
	628.6 ± 17.3
	694.8 ± 26.1

	KÖN-B-250
	450
	576.8 ± 13.4
	957.3 ± 28.7
	1239.5 ± 42.9
	1491.4 ± 68.2
	1693.4 ± 130.0

	KÖN-B-205
	495
	609.7 ± 19.8
	1047.3 ± 36.2
	1374.2 ± 55.2
	1687.8 ± 99.6
	1707.6 ± 139.5

	KÖN-B-155
	545
	598.5 ± 17.2
	1103.0 ± 57.8
	1619.0 ± 105.6
	1793.4 ± 161.5
	1717.3 ± 421.3

	KÖN.B-105
	595
	566.3 ± 13.8
	1004.5 ± 34.9
	1338.1 ± 55.0
	1657.2 ± 91.8
	1821.9 ± 179.2

	KÖN-B-75
	625
	600.8 ± 16.4
	1076.3 ± 54.4
	1435.8 ± 69.8
	1811.8 ± 147.8
	1802.9 ± 222.4

	KÖN-B-30
	670
	575.6 ± 15.0
	1073.0 ± 40.2
	1498.2 ± 69.4
	1713.7 ± 101.7
	2015.4 ± 400.9

	KÖN-A-220
	580
	606.6 ± 14.9
	1129.1 ± 47.3
	1423.5 ± 61.7
	1642.6 ± 121.4
	2324.5 ± 378.0

	KÖN-A-60
	740
	520.9 ± 12.8
	1013.1 ± 64.0
	1302.3 ± 60.6
	1489.1 ± 87.0
	2084.2 ± 194.6

	KÖN-A-20
	780
	559.1 ± 14.7
	1002.3 ± 46.9
	1281.6 ± 62.8
	1348.4 ± 143.1
	1649.3 ± 216.9




Table S4: Dosimetry data relevant for luminescence dating.
	

Sample
	
Depth
[cm]
	
K
[%]
	
Th
[ppm]
	
U
[ppm]
	Cosmic
dose rate
[Gy/ka]
	
Wmeas.
[%]

	
Dose rate
[Gy/ka]

	KÖN-C-370
	330
	1.32 ± 0.04
	11.63 ± 0.74
	3.23 ± 0.15
	0.17 ± 0.01
	10
	3.58 ± 0.26

	KÖN-C-290
	410
	1.44 ± 0.04
	13.43 ± 0.74
	3.35 ± 0.19
	0.16 ± 0.01
	14
	3.90 ± 0.30

	KÖN-C-210
	490
	1.43 ± 0.04
	13.73 ± 0.88
	3.14 ±0.15
	0.15 ± 0.01
	13
	3.83 ± 0.29

	KÖN-C130
	570
	1.55 ± 0.04
	14.77 ± 0.91
	3.15 ± 0.20
	0.15 ± 0.01
	-
	4.03 ± 0.33

	KÖN-C-70
	630
	1.66 ± 0.04
	14.05 ± 0.87
	2.84 ± 0.14
	0.14 ± 0.01
	2
	3.94 ± 0.36

	KÖN-C-20
	680
	1.25 ± 0.03
	10.90 ± 0.71
	2.76 ± 0.14
	0.14 ± 0.01
	-
	3.25 ± 0.28

	KÖN-B-470
	230
	1.36 ± 0.04
	11.95 ± 0.69
	3.37 ± 0.16
	0.18 ± 0.01
	2
	3.71 ± 0.27

	KÖN-B-390
	310
	1.43 ± 0.04
	13.33 ± 0.85
	3.16 ± 0.18
	0.17 ± 0.01
	3
	3.82 ± 0.28

	KÖN-B-340
	360
	0.90 ± 0.03
	8.25 ± 0.56
	2.39 ± 0.12
	0.17 ± 0.01
	3
	2.60 ± 0.20

	KÖN-B-250
	450
	1.22 ± 0.04
	12.53 ± 0.81
	3.32 ± 0.22
	0.16 ± 0.01
	12
	3.61 ± 0.31

	KÖN-B-205
	495
	1.36 ± 0.04
	13.42 ± 0.84
	2.98 ± 0.19
	0.15 ± 0.01
	12
	3.68 ± 0.34

	KÖN-B-155
	545
	1.56 ± 0.04
	13.48 ± 0.88
	2.70 ± 0.17
	0.15 ± 0.01
	-
	3.76 ± 0.42

	KÖN.B-105
	595
	1.49 ± 0.04
	13.43 ± 0.86
	3.10 ± 0.18
	0.14 ± 0.01
	12
	3.83 ± 0.34

	KÖN-B-75
	625
	1.42 ± 0.04
	13.37 ± 0.87
	2.93 ± 0.20
	0.14 ± 0.01
	-
	3.70 ± 0.40

	KÖN-B-30
	670
	1.55 ± 0.04
	13.69 ± 0.82
	2.86 ± 0.13
	0.14 ± 0.01
	12
	3.81 ± 0.34

	KÖN-A-220
	580
	1.51 ± 0.04
	13.13 ± 0.54
	3.19 ± 0.16
	0.15 ± 0.01
	12
	3.85 ± 0.33

	KÖN-A-60
	740
	1.06 ± 0.03
	8.94 ± 0.48
	2.48 ± 0.14
	0.13 ± 0.01
	-
	2.79 ± 0.25

	KÖN-A-20
	780
	1.08 ± 0.03
	9.29 ± 0.63
	2.47 ± 0.13
	0.13 ± 0.01
	12
	2.84 ± 0.24
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