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Tablel Specimen table of zircon age standard analyses for system calibration by the ZETA approach

Standard Mineral and  Spontaneous Induced PO Glass dosimeter t+1s
number of (%) p/tle ——M —
crystals £s (N,) 2 (ND pa (ND
BasKE wa 8 36.56 (859) 62.82 (1476) 75 — 612 2.829 (843) 338+20

Fish Canyon Tuf Zircon
HARKE ®h
Fish Canyon Tuff Zircon 6 46.14 (601D 33.86 (441) 55

REE BB 1 5705 (oa)  74.43 (1301) <2 0.795+0.0321 612 4.207 (2154) 35318
Tardree Rhyolite Zircon

— 612 1.198 (2134) 341+24

BRE #a _ -
Buluk Tuf Zircan 10 10.56 (1025)  11.93 (1158) 63 612 1.113 (5122) 329+15
fodasal BE 10 1191 858)  13.75 (990) 85 .= 612 1.062 (2448) 353118

Buluk Tuff Zircon
KR  Mean zircon §: 34345

(1) FASMRMBR RS MO MR BB E 05 BF /em® B S PRNIBENL BB 2x/4x JLFTRIEEH F=0.5

@) POORBEHEN v B3 ¢ ENEE o= RN - 1LIiTHERREER Y o./0 LEXB PO<SY

(3) (M MILAEN . A4 KA =27, 84-0. 7Ma, Tardree 404 =58. 7+ 1. 1Ma,Buluk BEK & =16. 2+0. 2Mal10:15]

@ RHEYERMREBEEESS (HENEEM FYH IO RERRESLS { EHNREEZNPGTNY

(1) Analyses by external detector method; track densities (p) are as measured and are (105%tr em™?); numbers of tracks
counted (N) shown in brackets; 2n/4x geometry correction factor=20. 5

(2) P(x?) is probability of obtaining %2 =value for v degrees of freedom where v= (number of crystals—1); mean p,/p; ratio
used to_calculate age and uncertainty where P(¥2)<\5%

3) IndepelEdent ages used are; Fish Canyon Tuff=27.8+0. 7Ma, Tardree Rhyolite=58. 7+ 1. 1Ma, Buluk Tuft=16. 2+
0. 2Mal10-15]

(4) An uncertainty component from independent age is included in the error on each { —value; mean { and its error weighted
according to uncertainties on individual { — values
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Table2 Specimen table of apatite age standard analyses for system calibration by the absolute approach

R ;3 Y Rk BX A’A wrRs AR FHMa
Standard Mineral and Spontaneous Induced 5 Neutron Agetio
number of (%) fluence + 10
crystals I (N,) a (N)

BERKE BEKa (@) 7.70+0.31 27.7+2.
Fish Canyon Tuff Apatite 1007100 1.832  (402)  2.531  (356) 3.1 (4 7 g130.27 28,142,

ABRKE WEKa (a) 6.69+0.30  25.8+1.
Fish Canyon Turr Apatite 2007200 1.560 (685 2.010  (883) 2.7 (5 § 5840.37  25.3%1.

BERKE BKA (a)  9.65+0.47 26.3%1.
Fish Canyon Tuff Apatite 150/175 1.625 (618 () 10.0540. 60 27.442.

BEKRA . (a) 13.3 +£0.5 31.942
Durango Apatite 120/175 1.321  (626) 2732 (1295) 3.8 (37 139 Yo4 31041

BKEa (@) 13.2 +0.5 31.4%1.
Durango Apatite 150/150 1.542  (627) 3.214  (1306) 2.7 (4} 139 o4 30.7%1

WD o REAMBRY TR, BMR 105 BB/ cnZ; FEFH (NI RTIERNBEY

(2) MEARA B &, §N 0B ERE RS T H#T

(3 BAEE QP (B)Pa FLRAIE N 104n/cm? iHHAERE A 4=8. 46 X 10~ 7a~1;2p=1.55125 X 107193 —1; 855 =
580.2X 10~ 24cmZ;]=17. 252% 103

(4) s ;’E{Jﬂiﬁ&ﬁﬁﬁé‘]ﬁﬁﬁ&ﬁ%““.&EJ' VHABAMERRA TEREREREAE EFREZBCEPTFRS
B AR

(5) BABEKEMER=27.840. 7TMal1%], Durango=:31. 4+ 0. 5Mali5]

(1) Track densities (p) are as measured and are (105Track * cm™2); numbers of tracks counted (/N) shown in brackets

(2) Apatite analysis by population method, each in a different irradiation

(3) Fluences are (a) ®Pc, and () Days each (1014n « cm—2); ages calculated with A;=8. 46 + 10~ 17a~1; Ap=1.55125 *
10719213235 ¢=1580.2 » 10~ %em?; J=7.252 « 1073

(4) § =relative standard error of mean induced track count(1¢](Alternatively the standard deviation of both fossil and in-
duced track counts might be given) Error on ages also includes a component from the uncertainty on the neutron fluence

(5) Independent ages of Fish Canyon Tuff=27.8+0. 7Ma. of Durango=31. 4+0. 5Ma

2.956 (1125) 4.2
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Table 3 Specimen table for presentation of sample data using ZETA calibration approach

0 S 3 B B B X P(a?) © O RIEER E (Ma)
¥ R Mineral and Spontaneous Induced (€29 Dosimeter Agetlo
Sample number of ors' »/pitlo

crystals Ps (Ny) o (Ni) ) Pa (Na)
— :
Sffn‘;)“le %Zﬁmnzo 70.86 (1466)  42.05 (870) 58 — 3.203  (3835) 30.2+1.4
¥ah B BKA 250/200 5 655 (378)  18.75 (2667) 5 — 5.008 (5950) 24.042.4
Sample Apatite

s C %E z0 86.52 (2033) 52.99 (1245) <2 1.671+0.053 3.227 (3835) 30.1%1.1
Sample C Zircon

) p RIENUENBRETE, LURI10BE/cm?, FESFRRICEWBLH

(2) BEKAS AR A RAMRREE, ALAMREHET}O0.5

(3) BKASHHHE A SRMe12 &35, 5 £=339; S aF A8 A CN— B33, 31 £ H11200]

@) POORBBHEN v B EMEX v=RE8—1, tHERNREEERTY o/ HE. XE PODH<EH

(5) BERA A EBERESHT, DERFHRE T BAHITIRERZ

(1) Track densities (p) are as measured and are (105tr cm™2); numbers of tracks counted (N) shown in brackets

(2) Apatite analysis by population method, zircon analyses by external detector method using 0. 5 for the 2n/4n geometry
correction factor

(3) Apatite age calculated using dosimeter glass SRM 612 and { 612= 339; zircon ages calculated using dosimeter glass
CN-land { CN 1=11200]

(4) P(y2) is probability of obtaining 2 value for v degrees of freedom (where v=number of crystals—1); mean p,/p, ratio
used to calculate age and uncertainty where P(X2)<5%

(5) For apatite population method analyses, relative standard error of mean track count (5') is shown
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Table 4 Specimen table for presentation of _sample data using an absolute calibration approach

¥ & FoRR&R BE # R BavFEE FRMa)
Sample Mineral and Spontaneous Induced s’ Neutuon Agetle
number of 6 fluence t 1o
crystals 0Oy (N, o (N)
S A RxE (a) 3. 4140.18 94.4+6.3
Sample A ﬁg‘;‘l‘(‘)% 6.00 (1149  10.7 (.37 3.5 (5  3.2440.26  89.7+8.0
REB L atal (@  6.0240.32  76.0+8.6
Sample B ‘;‘;‘;‘gg 2.46 QD) 9.64  (498) 4.4 ()  6.2640.29  78.9+8.7
R C RKE (a) 4.3440. 33 55.8+4.7
Semple C ‘;‘5"7{})‘5 0.632  (901)  2.433 (3.“58) 2.4 (B)  4.2510.25  54.7£3.7
BRD RKE (@  4134£0.17  7.8+1.2
Sample D 1‘;3‘;‘1‘;‘0 0.403 (43 10.6 (1139 3.2 4  3.9710.20  7.5+1.2
BSE RRE (@)  3.4040.24  27.342.4
Sample E 2‘}%‘}‘2‘;; L317 @52 8137 (2175 3.6 4  3.1640.21  25.4+2.6

) p BENNENCE G, BH R10BHE/cm?, FF P (NMORFIEROBLEY

Q) RS RA Bk '

(3) B4 ER(@)PcH 5P, HBAIH K100 F /om?, i+ WAEMRM A 4=8. 46 X 10~17a—1,dp=1. 55125 X 10102 =1, 2%5¢
=580.2X 10" %#em?, I=7.2527 X 10 WAFXT 4 ANEDFHRITEABRKEHER SBY & 488K Du-
rango FEREE—R

@) ¥ =FHHRRZ LA BOHHFERBLL BT HE RNREREH AR L RERERR, ERRBEEF TS
EEeRE '

(1) Track densities (p) are as measured and are (10!5 tr cm—2); numbers of tracks counted(N) shown in brackets

(2) All analyses by population method

(3) Fluences are (a) Pc,and (5) Pa,» each (105necm—2); ages calculated with 4 =8. 46+10~7a"; Ap=1.55125+10~10
a—1;235g=580. 2+10~24cm?Z, J=7. 25271073, Using this value for A and the procedure of neutron dosimetry, apatite
ages in agreement with independent ages have been found for the Fish Canyon and Durango age standards

(4) § =relative standard error of mean induced track count[16](Alternatively the standard deviation of both fossil and in-

duced track counts miight be gives. ) Error on ages also includes a component from the uncertainty on the neutron fluence

EEXRIEP, RETFEFCREIRFAEYXE, AEMERAA X EARIMED X
B SRR,

W BRSSP RE TR R REE, MIMNRNMAES C-RE, EVTURERE T
Bhmna AR KRR E X B EEEREBRET T MM IREMRE . ERRI
ERFNTEREZRS B RFERBRS FERBETIFE BB T M E M HER R
HERAE HECENEFAXEHIFFEMRERBHRE.
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Table 5 Results of dosimeter glass UG -5 calibration by fission products method

mEMLE Bh, BBk puG—s BL(X 1011 52(X 1011)
Place of U/Cd (10%n Jem?) arPr(1076) (105t /em?) on® Joxdr
irradiation Fission products method PUG—s/00PAu PUG=s/ R
All 5.1 2.1240.11 1.05+0. 04 1.27 1.0310. 06 1.2140. 05
B11 13.3 2.00+0. 06 1. 03%0. 04 1.26 1.09+£0. 04 1.224+0. 05
C11 46. 6 1. 86+0. 0% 1.023+0. 04 1.27 1.184:0.06 1.2440. 05
b1 71. 4 1.5410. 04 0.879+0. 04 1.09 1. 22140, 04 1. 2440, 05
E11 126. 4 1.4740. 04 0.847+0. 04 1. 06 1.241+0.04 1.2540.05

¥ :00="580. 0X 10~ 2tem?; WIB R EH N1, UG -SH B H MM 4 & BB 5ppm, RREF
Note:0p=580. 0 X 10724cm?; The error is lo for each result; Uranium content of dosimeter glass UG ~5 is 5ppm, natural

abundance

FEX JUHF 48 o 38 R B B9 B ARVEBE 38 . Au AT Co 15 (b MR BRI ZLAE P40k I 8 b T AL
B2 E=EERMEHCHEE, ST EZACRREN —H N BRR T A AR
ZERMFHAR,BETHBRZRY 2T R R & H T4 8 R L018 2 R M T ]
ANHRBFRE THBRE P ED.
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Development and future of standardization of fission track dating calibration

.
Zhao Yunlong
(Beijing Research Institute of Uranium Geology, Beijz‘ng 100029)
Zhai Pengji )
(Institute of High Energy Physics, Academia Sinica, Beijing 100080)

Abstract

Described are problems of system calibration and necessity of standardization in fission"
track dating (FTD) calibration, main points of recommendation on standardization of FTD
calibration by the Fission Track Working Group of the I. U. G. S. Subcommission on
Geochronology, and the future of standardization of FTD calibration.
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