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Introduction: A thermoluminescence 
method is one of the most sensitive methods for the 
investigation of impact processes influence on 
mineral substance of stone meteorites, and also 
rocks of terrestrial impact craters [1-4]. Our 
measurements of a thermoluminescence (ТL) of 
tektites have shown possibility to use ТL method 
for the investigation of the glasses formed at impact 
melts quenching [5-7]. In the given work new 
results of TL measurements in impact origins 
glasses are presented: in tektites from various 
strewn fields (moldavites, indoshinites, 
philippinites, australite), in Libyan Desert glasses, 
and also impact glasses genetically connected with 
impact craters Zhamanshine (irgizites) and 
Elgygytgyn. Besides the data received for a series 
of samples of aside volcanic glasses - obsidians 
from Armenia, Kamchatka and North America are 
resulted for comparison. 

The investigated samples: ТL was 
measured in following samples: australite 2520* 
(the Center. Australia), australite 15135 (W. 
Australia), philippinite 2339 * (province Risal, 
Philippines), philippinite 1239 (province Risal, 
Philippines), indoshinite * (Vietnam), indoshinite K 
(Vietnam), indoshinite (Lam-Dong, Vietnam), 
moldavite* (Luchenice, Czechia), moldavite 
(Koroseki, Czechia), moldavite (Mohelno, S. 
Moravia), impactite E-113-1 (Elgygytgyn, 
Chukotka), impactite E-37в (Elgygytgyn , 
Chukotka), irgizite 3P-IrgN, irgizite 2P-T5 
(Zhamanshine, Kazakhstan), Elgygytgyn irgizite 
1P-1 (Zhamanshine, Kazakhstan), Libyan Desert 
glass № H-45-6 * (Egypt), Libyan Desert glass № 
790 (Egypt), obsidian ARM-1* (Armenia), obsidian 
U-IV/3a (Armenia), obsidian U-IV/3б (Armenia), 
obsidian OKX-1 (Kamchatka) and obsidian St 
(North America). The sign "*" indicates the 
samples, results of TL measurement in which are 
presented in [7]. The technique of preparation of 
samples and TL measurement is similar to a 
technique described in work [7].  

Results of TL measurements: Natural 
TL. ТLNAT saved up in natural conditions from the 
moment of formation of samples in terrestrial 
conditions has been found out in all samples of 
impact glasses of Elgygytgyn crater and in 
obsidianes. It is necessary to notice, that in the 
sample obsidiane St (N. America), ТLNAT intensity 
was approximately 10 times sizes above, than one 
in other samples of obsidianes (see fig. 1 in [7]). 
ТLNAT of tektites and Libyan Desert glasses was 
close to background radiation. 

Induced ТL.  Measurements of induced TL 
(ТЛIND) saved up from an external source of x-ray 
radiation was conducted in the investigated 
samples, using identical technique described in 
work [7]. Based on the results of these 

measurements the areas under glow curves S1 (in 
the range of heating temperature 50-180°C) and S2  
(in range 180 – 350°C) and also their ratios S1/S2 
have been calculated. These data are in the table. 
Value of ТLIND reflects sensitivity of samples to 
accumulation of induced ТL. It is proportional to 
quantity of a various kind of structural defects both 
in glasses, and in submicroscopic mineral phases 
containing in the glass. The quantity of such defects 
in impact origin samples depends on shock loading 
which they have undergone during the initial 
moment of formation [2-4], and also various others 
physico-chemical factors in the course of their 
formation [6]. Value S1/S2 used by us is the 
sensitive indicator of changes of defective structure 
of the sample. From the data resulted in the table it 
is visible, that tektites have S1/S2 values close to 1. 
Therefore it is possible to assume, that all 
investigated samples of tektites have the same 
defects. However intensity of ТЛIND in some tektite 
samples differs several times (see S1, S2 in tab. and 
glow curves Av and Avt on fig. 1). The possible 
reason is various speed of cooling of the samples 
that has caused their various structural features 
connected, in particular, with formation in glass of 
germs of crystals and submicroscopic mineral 
phases.  

Results of ТLIND measurement in the 
investigated samples of impactites and irgizites are 
similar to results of measurements in tektites (see 
table and glow curves Im and Ir on fig. 1). 

Samples of Libyan Desert glasses have 
very high ТLIND intensity and accordingly high 
values of S1 and S2 (see table in the present work 
and fig. 3 in [7]). The ratios S1/S2 equal 1.4±0.1 in 
sample Lg and 2.2±0.2 in sample Lge are also 
essentially above than ones in other investigated 
glasses. These ТLIND features can be explained by 
higher SiO2 content (> 97 wt.%) and slower cooling 
initial melt of the Libyan desert glasses that 
promoted to arising of crystal structures in these 
glasses in more degrees than in tektite glasses. 

Four samples of obsidians - APM-1, U-
IV/3a, U-IV/3б and OKX-1 (fig. 2) have shown 
values S1/S2 close to 1, which is characteristic as 
well for samples of tektites, impactites and irgizites. 
Only sample of obsidiane St has much higher ТLIND 
intensity in the range of 180-350oC and much more 
low S1/S2 = 0.4±0.1 (fig. 2, tabl.). These effect is 
explained apparently by more degree of 
crystallization of obsidiane St in comparison with 
obsidianes from Armenia and Kamchatka. Really, 
microscopic studying of samples shows, that 
obsidiane St differs from the others. It contains 
much more the smallest crystal inclusions Fe-Ti-
oxide phases. 
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Table. Results of calculation of glow curve 
intensity ТLIND induced by x-ray radiation in 

various temperature regions. 
 

 
 

Sample 
Sym-

bol *
S1

(50-180) 
°С 

S2
(181-350) 

° C 
S1/S2

1 Аustralite № 2520 Av 1.8±0.3 1.9±0.2 1.0±0.2

2 Australite №15135 Avt 10.4±2.5 9.7±1.6 1.1±0.3

3 Philippinite № 2339 Fl 3.6±1.0 3.8±0.9 1.0±0.4

4 Philippinite №1239 Pr 9.6±1.3 9.5±1.3 1.0±0.2

5 
Indoshinite, 
Vietnam In 3.7±1.2 3.9±1.3 0.9±0.5

6 
Indoshinite K, 
Vietnam Ik 6.1±1.3 6.2±2.2 1.0±0.4

7 
Indoshinite Lam-
Dong, Vietnam Il 3.6±0.7 3.5±0.8 1.1±0.3

8 
Moldavite 
Luchenice * Ml 5.5±1.1 4.5±0.7 1.2±0.3

9 Moldavite Koroseki Mk 8.0±1.4 6.4±1.2 1.2±0.3

10 Moldavite Mohelno Mm 9.4±1.8 7.9±1.9 1.2±0.3

11 Impactite E-113-1 Im 5.6±0.8 5.5±0.8 1.0±0.2

12 Impactite E-37в Ip 2.9±0.1 3.4±0.1 0.9±0.1

13 Irgizte 3P-IrgN Ig 0.7±0.4 0.8±0.3 0.9±0.6

14 Irgizte 2P-T5 Ir 3.5±1.3 2.9±1.0 1.2±0.6

15 Irgizte 1P-1 Iz 1.9±0.1 1.9±0.2 1.0±0.1

16 
Libyan desert glass 
№ H-45-6 Lg 92±4 68±6 1.4±0.1

17 
Libyan desert glass 
№ 790 Lge 145±7 66±5 2.2±0.2

18 Obsidian APM-1 Ob 3.0±0.6 3.7±0.8 0.8±0.2

19 Obsidian U-IV/3a Oa 4.7±0.8 5.5±0.7 0.9±0.2

20 Obsidian U-IV/3б Oab 5.2±0.5 5.4±0.3 1.0±0.1

21 Obsidian OKX-1  Oo 5.5±0.8 5.6±0.9 1.0±0.2

22 Obsidian St  Os 5.1±0.3 11.8±1.0 0.4±0.1
* Designations of samples used in figures 1 and 2. 

 

 
Fig. 1. The glow curves ТLIND induced x-ray 
radiation in samples of tektites, impactites and 
irgizites, where Av - australite 2520, Avt - 
australite 15135, Im - impactite E-113-1 and Ir - 
irgizite 2P-T5. 

 
Fig. 2. The glow curve ТLIND induced x-ray 
radiation in samples of obsidianes, where Ob - 
obsidiane APM-1, Oa - obsidiane U-IV/3a, Oab - 
obsidiane U-IV/3б, Oo - obsidiane OKX-1 and Os 
- obsidiane St. 
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