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Discussion

What Are Tracks?

MDvDM’24
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Fission Tracks

(Induced) Fission Tracks 
in Mica, TEM

[Fleischer, Price & Walker '75]

40 MeV argon ions in Mica, 
chemical etch + optical 
microscopy

[Fleischer, Price & Walker '65]

Spontaneous fission tracks 
in apatite, chemical etch + 
optical microscopy

[Thomson '16]
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Track Formation Models
[Fleischer, Price & Walker '75]
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Track Formation Models

[Toulemonde, Dufour, Meftah, Paumier ’00]

[Fleischer, Price, Walker ’65]
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Track Formation Criteria

[Fleischer, Price & Walker '65]
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Track Formation Criteria

[Fleischer, Price & Walker '75][Fleischer, Price & Walker '65]
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Any hope for keV recoils?

[Fleischer, Price & Walker '65]
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Alpha Recoil Tracks



9

Any hope for keV recoils?

[Snowden-Ifft & Chan '95]

Mica irradiated with ~keV/amu ions,
Chemical etch + AFM microscopy
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Any hope for keV recoils?
[Hirose+ @JAMSTEC] (see Tue talk)

Mica irradiated with ~keV/amu ions,
Chemical etch + AFM microscopy
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Any hope for keV recoils?
[Snowden-Ifft & Chan '95]
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Fluorescent Nuclear Track Detectors: Al2O3:C,Mg

Doped sapphire 
+ fluorescent microscopy

No tracks seen for GeV 
protons -> estimated threshold 
to ~1 keV/micron

[Akselrod, Akselrod, Benton & Yasuda ‘06]
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Fluorescent Nuclear Track Detectors: Al2O3:C,Mg

Doped sapphire 
+ fluorescent microscopy

[Akselrod & Kouwenberg ‘18]

[Kouwenberg+ ‘18]
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Fluorescent Nuclear Track Detectors: LiF

[Bilski & Marczewska ‘17] [Bilski+ ‘19]

LiF + fluorescent microscopy
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Fluorescent Nuclear Track Detectors

[Cogswell, Goel & Huber  '21] (see Thu talks)

[see also  Budnik, Chesnovsky, Slone and Volansky ‘17]
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Fluorescent Nuclear Track Detectors: CaF2

[Gabriela Araujo/PALEOCEENE] (see Thu talk)

CaF2 + fluorescent microscopy
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Strain mapping via NV spectroscopy in Diamond

[Marshall+ ‘09, ‘21, ‘22 (see Daniel Ang’s Tue talk)
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New Track Formation Criteria?

● Are any track formation criteria necessarily readout and material 
dependent?

● What are “etching defects”?

● Is electronic stopping/linear energy transfer (LET) a good proxy?

● Is vacancy density a good proxy?
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Some other open questions

● How do we define the length of a “track”?

● What is the efficiency of “track” readout?

● What is the energy resolution?

● Can we do particle ID?

● What about “track” stability? (partial annealing, …)

● Which modeling tools are available and how to we adapt/modify 
them?
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