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Abstract

In situ cosmogenic exposure dating method was developed in the 1980s. At present, the method
has been widely used in many fields of geological hazard research and long-time erosion rate. The
quantitative study of the age error made by the error of different parameters in the calculation
formula, will contribute to the further understanding and better utilization of the technology.
Thus, this article is based on the dating data of rock samples in different regions around the world
to analyze error of the concentration, generation rate, erosion rate about in situ terrestrial cos-
mogenic nuclides, attenuation path length of cosmic ray and the density of the sample in the cal-
culation formula. The results show that: (1) Errors of the concentration and the generation rate
about in situ terrestrial cosmogenic nuclides are proportional to the age error. (2) The maximum
time error caused by sample density can be up to 16%. (3) The error of absorption mean free path
is up to 31%. (4) The result of the erosion rate is related to the exposure time scale of the sample,
which can be more than 100 %. This study can be used to provide reference data for the better ap-
plication of in situ cosmogenic exposure dating method in geomorphology.
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A T R i R B R SRR AR R 201 ZE80EANE R FT I ELARF B, HErZ A ZNAT
WEZ I REFAULKRERMERNEENE, EEMARBENFEHHEAXNPARSERET
REFENFERERRERA I T ZEARE— P WEBNELHOFIME. Fik, AETERAAXEE
ARERBUERIE, SN ARFFERRIIRE. EREER. RUMEER. FHARNFRBEEKE
EFEmEREEETRENT. HAGRRY: (1) FERRERBERNIKERRE SHT5IENFERSE
RRERFUBIRE; (2) HFEFERGIRORERKTIEL6%; (3) THAKERBEKEFIEN
FRRERKATIE31%; (4) RUERIEROERERRESHRRENRARERR, BXTEL
100%. ZBFTCAAFESR R BENFERAREMB AP ELF KN RARESELRE.
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1. 518

20 {40 80 FEAC LA, nid J# 1% (Accelerator Mass Spectrometers-AMS) I & &, i b A= 525 ik
R & (54 ) (in situ terrestrial cosmogenic nuclides—TCN) & B9 5E 7 3EAE[1] [2] [3]. T %
REBNERA BT IED RS TR WG BT 2 B AR SR K U5 22 5 0 7 bk
o R TSR . UK AR RS RN Kl 2R R g T A A A ) R R A
FRUA R A R BE AR s 22 [ 58 B [4] o $2 i T AR A 3% 2 M S R (10K B2 TE B 1% T AR R e i) 2
HAR[S] [6]. AHKBFFERI, RGRZE . AR R MR 2 DL iR 22 2 AR BRBENEN = KR ZER
#, Hh, RAEREFBEORFZEE SR R FEAREDL K& AMS W& 7 TH R 2 AR BOR 2 1)iR 2
BARFE AT R SRR DR T N B E ST R ZE s AR R SE T R DRI IZ Rk 2
B2 S5 2 Bl R SRS 5 THIE % 22 (5] [6] [7] [8] [9] [10]. 3@ 7E FAE R BB MAE L FE
AR FARIC R 2 2 AMS TR iR 22, Txd T HAb s i 51 R 1R 2 R M e &0 se. Nk, @ =
RFEREBRFENE T E AR ARSI R FERE RS H I TR — 2 TRFERER
FEMFRAR, TR SRS RFER TR, TR F I ZEOR B R 22 . ARSI T R A R RiR
AT AT, T AERAN ] X AN [ ()RR AR i AR 250l R0 AR IR B L AR s
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ARGE F R 2

2. BURAEARTSE
2.1. BHERIR
ARSCHAERIFT 2009~2012 4R BRI X B A 3 O Be BRI AR LU AR AT LI KU [5] (%
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Table 1. Sources of cosmogenic nuclide °Be datum [5]
= 1. FHEKE "Be BUIEKRIE—ME[5]
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B N(x ) FRZIE t IIRE 1R x B BEALHE il i T AR IR (atom/g): - N (x,0) ARERFTRE x
Kb TR i B A R 3R TR P (atom ) s A TR PE T B A% R 1 R RE(LMa); t R EEESTRI(a): p(0)
iR F A ALK 077 LR (atomslg-a); u = p/A N BFRIII RS (cm™); p N HARE AT E% E (g/cm®),
AN EARE AR R A B AR FE R B S0 P4 45 K 5 (160 g/em?) [10]: & iR i (ecm/a).
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BTt —0 T AE R R AR R, W70 AT DR BF A RN Se a0 AR vy s s iR 22, AT B2 el
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2.2.2. FERBRKEMEREERMERNERRETES X

AR 2 20(4) A ST 78 52 A A% 2 R B (N R A8 1 DA B 5 AR A% 31 AR T 26 (P) I 8 A W AR 2 SR 1 R 1
FLAR B A8 N (JREEHE), 70 5L - 50)%P- (1 — 40)%P- (1 — 30)%P. (1 — 20)%P- (1 — 10)%P.
(1+10)%P. (1+20)%P. (1+30)%P. (1 +40)%P. (1 + 50)%P 415250 JFiid A F(4) T H o, 1)
B BRI t o p 5 o p TELLE, 15 H AR RO F 0T 228 1% 38 2 HE I 45 SR B 2 38 Pi = |((t sesep — t i )t
st p)|¥100%
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10)%N. (1 +20)%N. (1 +30)%N. (1 +40)%N. (1 +50)%N 20525648 I E ik A R FH t s, HIE.
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TEREPRAT R i 25 P A S DR AR K B R ZE TG B AR AR AR 22, AR AR A K (4) AT . (R FF
N. P AARAR, Xf p BATHEARRZE i R AEAEARIN E I £ 1) 02 A SEORE, (B2 A it R BRI X 28
HHENEAEESAER, 2HCFEHETTHREERR A a % EM A 2.7g/em® [31] [32], A
(23 SR S A 35 1 2.6 glem® [33] [34],  2.65 glem? [34] [35]411 2.8 glem® [36] [37], A & FEAEAR
TSI AR 6 A R S [R5 3 B A T B, (L Y B A 2.6~2.8 glem®. [HIL, AT ot
WA AT R AL FARZE R, A Sk 2.5 A1 2.8 glem® VE A A A I35 B BIME,  DLAR S HExt
IS (AR 5 5 R FH A A BN 2.7 glom®(biik 56 B5) Bt B 4EAR S R Z IR I 25 5. TIAERR I 25
FERZEP SRR ZERS, 2% B BRI SR R, A SCE AR R MEZ (M 05, 1, 2mm/ka
=HAE. A, FEAREE p X TR BRI MEERITEN R pi = |((t s, — i )/ b ,) * 100%.

P2 R IR AR K R ZERT ARG SRR, 578 S8 A 1 % LR I 7V —FE, REF N. Py p A,
XA BHATERRZE T, T R BEAE A R R L S N B A, SRR A K AR R 121
F[>170 glem?, 5T k22 HobE Sh T &, SR E K ¥4 150~190 glem?, 38 % 15 L R A 160 glem® [7] [38].
DRI, AR SO T2 IR K FE 150 1 190 g/em?® {5y 52 5 SR TE 2 A P IR SR IR AR T I, DA 0t B
(4 A TR 55 30 SR P PR S Uk 42 K B A 160 glem? BTt AR AR 45 SR 2 TRV 22 57 o [ RELE IR IR 25 RE 2 ik
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2.2.4. RMERFERNERRETESE

A AR AR AR kg A 8 H 75 4 RUBE B DA B 18] RUBE AR pusl ) s LG o, PRI, 3 00 R
HAA AR HR IR AR 0, ARG H/ DR FR TN BB T A A R IE R AR G870 0, AHICHT LR,
1R Pl 0] B R T AF 48 SRS AR, B8R RO bl ™ HE[39] . MR R Y 0 I (A8 R hiE
HRIF) 5 R EHR 0y 0.5, 1, 2 mm/ka XS [R—HF S BB AT HER, JFGHE TR Ry 0 b
ARG R ARG TEE[] o A SCIE TR P R R0 73 A7 8 B4 5| I SCHR[S] AT 5 07 i A0 Hedfs

3. B{R5WL
3.1 FEHER 'Be WERMBERMRE FHERNERIRESH

FIFH SR b A 2 A A R e B BB AR, B S BRI Ry 0. BEFRI, ZRE SRl
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3.2. HMEE p FTERBFRIRES

SNy, Sk BT BEAR BT p 0 FAERRMERREIEN, £-2%~1%, p 8L 2.5 glem® i,
SUM Ry 47, BL 2.8 glem® I, §2M 2N IE s K4S Na84, Ron-46, KF-0218-2, BC06-103, Da12, MAR-04-MJB
QR R, Hid, p L 2.5 glem®. & BU 2 mm/ka I, XFREAS Ron-46 HISZIAR R K, A 16%. HXHT
A —FEA, e BUEMOK, 2R Pi k(& 1). (FEA Na21, K15, Ron-50, MUST-48, MANLY-1, Dal9,
PK62, PK68, CF-08-08 712tk % AEE B K, Toikil HH RN ], )

3.3 FHILRMEEKE A IERNERRES T

ZsEiy, ek BT L Be MIEEIRIE AR KR A M AR ER AR WD, f£-5%~2%, A 150
glem i, S NIE, HL 190 glem 2B, SMIF MG X FEA Na84, Ron-46, KF-0218-2, BC06-103,
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34, RMREMNFRGEREMEIRE S
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7E 1% 10% a REE F AT REARAE 200 1%, 7F 10 x 10% a R _Enl feffiliZh 7%, 7E 50 x 10* a U _E Al fEfk
fiti 700%; %t T2 M 4 2 mm/ka, 78 1 x 10% a ] Al IR A4 2%, 76 10 x 10% a R _FA] GEAK Al 20%,
7E 20 x 10* a R JF_E AT REAR AL 60%, 7F 50 x 10%a RJF b, K IES: B Tk (4 3).
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Figure 1. The influence of the sample density error for the age results (Unit: p (g/cm®), & (mm/ka))
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Figure 2. The effect of the absorption mean free path for the age results (Unit: A (g/cm?), & (mm/ka))
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Figure 3. Effects of different erosion rates on samples of different exposures
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