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Abstract: The (U-Th)/He thermochronology is a dating method based on the accumulated “He which was produced by the
decay of parent isotopes including ***U, #*°U, **2Th, and "¥’Sm. It has an irreplaceable advantage in quantitatively revealing
the time-space-temperature characteristics of cooling and exhumation events occurred in the shallow level of crust, due to
its low closure temperature and good sensitivity to near-surface geological processes. In this paper, we have briefly
reviewed the principle of the (U-Th)/He thermochronology, and also reviewed the advantages and disadvantages of
different analytical methods of the (U-Th)/He thermochronology. On this basis, we have summarized and discussed
advances and shortcomings of (U-Th)/He thermochronology in terms of the mechanism of radiation damage on the
diffusion behavior of *He, annealing kinetics and the *He diffusion model, and have prospected how to improve these
shortcomings in the future. In addition, we have also reviewed the application examples and some limitations of the (U-Th)/
He thermochronology method in the constraint of metallogenic epoch, exhumation history of the orogenic belt, and
preservation evaluation of ore deposits.
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# 1 ERA(U-ThyHeEEAHRIHARE
Table 1. Closure temperatures for commonly used (U-Th)/He dating systems

K7 HIR /T EEBEN
75 [40]
7545 [39]
1K £1(AHe) 80~90 [41]
60~75 [42]
62 [32]
181 [43]
175~193 [44]
#:H (ZHe) 200~230 [45]
140~220 [34]
80 [46]
46+14~169+9 [47]
# 11(FHe)

9010 [48]
FRET (HmHe) 25~250 [49]
L™ (MgHe) 250 [50]
60~70 [51]

F ¥4 (CHe)
50~90 [52]
191~218 [53]

HE41 (THe)

150~210 [54]
286+13, 23044, 206+24 [55]

JUE 7 (MHe)
291~262 [56]
R F1(SHe) 180~600 [57]
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Table 2. Kinetic parameters for different annealing degrees (¢)

oI R/ (a/g) 0 Co o G G ¥
>0.6 0.3156 1.06x10°3 -30 0 0.3319
<4.60x10"7 0.3~0.6 0 1.46x10°3 ~11.4 3.72x10* 0.6233
<0.3 -0.2886 1.32x10°9 202 1x10* 1.6396
>0.4 0.1675 1.27x10°3 —29.8 0 0.4539
4.60x10'7~9.50x10" 0.3~0.4 0 1.64x10°5 -23.0 1.75x10* 0.4922
<0.3 -0.1604 6.42x10°¢ -10.0 5.60x10* 2.4010
>0.5 -0.2153 1.75%10°3 -30.2 1.0x10* 0.9165
9.50x10"7~2.20x10'® 0.4~0.5 0 1.84x10° —66.4 —8.46x10™* 0.3500
<0.4 -0.0963 6.66x10°° 0 8.39x10* 1.9597
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B4 R R 5 e PR AR T R FR LR (e SCiR[111]D
Fig. 4. The uplift and exhumation processes of the Katebasu gold deposit
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