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Random Monte-Carlo simulation for quantitative modeling
of thermal history using fission track data

Ryuji Yamada*

Abstract : We developed the inverse modeling method for quantitative analysis of the thermal
history applying the mathematical description of annealing characteristics of fission tracks
(FI5). This modeling is to determine the range of thermal histories compatible with the
measurements of FT age and the FT length distribution by the random Monte-Carlo simulation
method on computers. Simulated annealing method was applied to optimize the modeling
schedule, and could skillfully narrow the range for searching the compatible thermal histories in
the model space of calculations.

Results for synthetic data sets for diverse model thermal histories suggest that the modeling
method developed in this study is not sensitive to the variation in temperature except around
partial annealing zone (PAZ) because of the annealing characteristics of FIs. This modeling
method can, however, give strong restriction on the temperature and timing to the samples
having the thermal history of monotonic cooling or secondary heating at around PAZ. For the
case of monotonic cooling, the order of the cooling rate around PAZ can be estimated. For the
case of secondary heating at around PAZ, the highest temperature and the timing of the heating
event can be estimated within the range of * ~20 °C and * ~10% of FT age of the sample,

respectively.
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Ko TWS (Bl ZiEDonelick, 1991) . ZD
EIRFT7=— U VU BEHREDD OO EEN
BETHS. OHIELTE, HicEEsnE
rSw 7 ORBICEATA2RENEETHS. &
WL by 2 3RERMICBREBLICSWD, &
WMLEZbS v ZEBEOREBREICET 5
BEBBELHHOTHD, ZheREELTIE
RE- MR EEHTRICRS. EF)
LtTREEINTWS [BENZ FSyIED
&, EROAERCL>THESND NIV IE
SEOEORUFBICET 5N\ 7 ADERIX
R (FIZE  Laslett et 1982;
Galbraith et al., 1990; Donelick, 1991) . &5
2, FIARY T LAmESR ERAVE NS v IR
HEhRom EFRERE, RROEROHENL
Bizi3THAD (BIAWE  Donelick, 1991;
Watanabe et al., 1991; Ohira et al., 1994; Yamada
et al., 1996; UM - fil, 1996 (55) ) . D
BEOBNA T ZAORFMIIBETHS. @)ICH
LT, ET3IZ TholtWAxD Iy %
HELESEWON] ENDSHETHS. B
KX BES<I00FBETHA I EBDNS

al.,

©

A, JEiRE, BEDEE IO THREINITE
BT 2LERDBEASH. GOHIICELTE, 4
BEDOMCSTIZdH % HEITET 5200 DETILVN
EhTIHFPEUTROIESSLNEL, 5
BEOHEIBENGSNZ. LALRASIHh
PERLDBVWHETHDEFTEVE N, MCSH
DY —NVBHA L ERNSMEEDK
ST 500N, REBBYSITTT ) >
BT 25BOBLRERBETHAS.

E F

HHE HRICEETV 77055 LEER
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k. AREFLOIBEET S EIR—
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