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[bookmark: _Hlk89262424]Supplementary File 1a. Comparison of parameters related to linear, lowIR and highIR excitation modalities. 
	Modality
	Confocal
	lowIR (Ti:Sa/OPO)
	1300 nm highIR
	1650 nm highIR

	Processes
	1-photon, reflection
	2-, 3-photon,
SHG, THG
	3-photon, 
SHG, THG
	3-, 4-photon,
SHG, THG

	Pulse frequency (MHz)
	Continuous
	80
	1
	1

	Pulse length (fs)
	-
	140
	53
	89

	Pulse energy focus (nJ)
	-
	< 0.4
	< 2 a
	< 7 a

	Peak power focus b
	< 1 mW1,2
	< 3 kW
	38 kW
	78 kW

	Power surface (mW)
	< 12
	40-120
	2.8-33
	8.7-38

	Emission I(E)  …
	E
	E2, E3
	E2, E3
	E3, E4

	Pixel dwell time (µs)
	2
	2-4
	10-20
	10-20

	Attenuation of light
	very high 

	moderate
	moderate 

	low

	Water abs. sample
	 0 %
	< 3 %
	< 6 %
	< 26 %

	Max. depth in tumor (µm)
	< 1002,3
	255
	415
	395


a)  Derived from maximum tolerable pulse energy (at the tumor surface, focus 50 µm deep in tissue, Figure 2d, h and i) and effective attenuation lengths for tumor tissue (Figure 3e).
b) Derived as pulse energy in the focus divided by pulse duration.
[bookmark: _Hlk89262468]Supplementary File 1b. Order of the excitation processes (n) from emission intensity as a function of excitation energy (related to Figure 1). 
	Exc. [nm]
	Condition
	Hoechst
	eGFP
	TagRFP
	mCherry
	AF680
	SHG
	THG

	1650
	In vivo
	4.2±0.2
	--
	3.2±0.2
	3.1±0.4
	3.0±0.3
	2.15±0.04
	3.2±0.1

	1650
	Spheroids
	--
	3.8±0.3
	3.0±0.2
	3.0±0.1
	--
	--
	3.0±0.2

	1650
	Spheroidsa) 
	--
	--
	3.1±0.1
	3.0±0.2
	--
	--
	--

	1300
	Spheroids
	--
	2.6±0.4
	2.5±0.4
	
	--
	1.85±0.08
	2.9±0.3


a) Measured with the excitation source set to a repetition rate of 0.5 MHz.

[bookmark: _Hlk89262495]Supplementary File 1c. Experimental parameters for brain measurements optimized for THG and/or AF680 emission. 
	Channel / depth / Wavelength [nm]
	Line av.
	Port
	DM 
	BP
	PMT
	Imm.
	Seq.

	THG / < 830 µm / 1650 nm
	2
	2 ch
	525/50
	no
	GaAsP
	H2O
	1

	THG / > 830 µm / 1650 nma)
	6
	2 ch
	525/50
	no
	GaAsP
	H2O
	2

	THG / > 830 µm / 1650 nm
	6
	2 ch
	880lp
	no
	GaAsP
	D2O
	3

	AF680 / < 830 µm / 1650 nm
	2
	4 ch
	900lp
	710/75
	GaAs
	H2O
	1

	AF680 / > 830 µm / 1650 nm
	6
	2 ch
	880lp
	710/75
	GaAs
	H2O
	3

	THG / < 500 µm / 1270 nm
	3
	2 ch
	485lp
	417/60
	GaAsP
	H2O
	4

	AF680 / < 500 µm / 1270 nm
	3
	4 ch
	900lp
	710/75
	Alkali
	H2O
	4

	AF680 / 500-669 µm / 1270 nm
	1
	4 ch
	900lp
	710/75
	Alkali
	H2O
	5

	AF680 / > 669 µm / 1270 nm
	3
	4 ch
	900lp
	710/75
	Alkali
	H2O
	6


a) Solely used for generation of the 1650 nm signal attenuation curve.
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