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Fig. 1 Schematic diagrams of Critical and Kohler illumination modes.
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#1 SHRIMP VH:SEESSIT

Table 1 The vacuum statistics of SHRIMP V sample chamber.

SHRIMP V B RS SHRIMP V B RS

B F T[] (x10”%torr) S a | (x10”%torr)
202306 21~25 202401 1.5~1.7
202307 19~24 202402 1.5~2.1
202308 18~23 202403 12~25
202309 1.7~2.6 202404 12~2.7
202310 18~23 202405 1.5~2.1
202311 1.7~2.6 202406 1.6~22
202312 1.6~2.6 202407 12~2.6
202408 14~27
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Fig.2 Simultaneous mass scanning spectra of '°0 and '*O.
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Table 2 Results of zircon oxygen isotope analysis on target No.1 and No.2 by SHRIMP V.
51 B
18, 18 18,
Wi >0 25E W 00 25E W >0 25E
(%o) (%o) (%o) (%o) (%0) (%o)
Temora 2-1 8.38 0.26 R33-1 578 0.27 FCI-1 551 0.18
Temora 2-2 8.21 031 R33-2 571 0.11 FC1-2 5.67 0.22
Temora 2-3 8.01 0.13 R33-3 5.39 0.12 FC1-3 5.71 0.26
Temora 2-4 7.83 0.32 R33-4 5.84 0.23 FCl1-4 5.86 0.27
Temora 2-5 8.21 0.16 R33-5 5.48 0.09 FC1-5 5.65 0.32
Temora 2-6 8.48 0.20 R33-6 5.57 0.29 FC1-6 5.83 0.28
Temora 2-7 8.18 0.25 R33-7 5.61 0.14 FC1-7 5.61 0.17
Temora 2-8 8.39 0.29 R33-8 5.54 0.10 FC1-8 5.65 0.25
Temora 2-9 8.00 0.27 R33-9 4.74 0.26 FC1-9 5.77 0.20
Temora 2-10 8.12 0.20 R33-10 5.95 0.18 FCI-10 5.68 0.24
Temora 2-11 8.24 0.12 R33-11 5.87 0.20 FCI-11 5.61 0.18
Temora 2-12 8.51 0.18 R33-12 5.62 0.23 FCI-12 5.87 0.25
Temora 2-13 8.21 0.23 R33-13 5.37 0.24 FC1-13 5.78 0.24
Temora 2-14 8.01 0.24 R33-14 6.15 0.32 FCI-14 5.59 0.26
Temora 2-15 8.02 0.18 R33-15 5.63 0.26 FC1-15 5.81 0.32
CERRCE e ot |
18 NE 18
Wi 00 2SE Wi 2 o0 2SE Wi 2 0o 2SE
(%o0) (%o) (%0) (%o) (%o0) (%o)
Temora 2-1 8.09 0.22 R33-1 5.81 033 FCI-1 5.85 0.23
Temora 2-2 8.40 0.33 R33-2 5.29 0.22 FC1-2 573 0.26
Temora 2-3 8.08 0.22 R33-3 5.57 0.15 FC1-3 5.77 0.16
Temora 2-4 8.62 0.27 R33-4 531 0.20 FCl-4 6.21 0.41
Temora 2-5 8.30 0.19 R33-5 5.20 0.19 FC1-5 5.98 0.11
Temora 2-6 7.93 0.14 R33-6 5.22 0.23 FC1-6 5.94 0.19
Temora 2-7 8.19 0.17 R33-7 5.24 0.22 FC1-7 5.62 0.09
Temora 2-8 7.97 0.32 R33-8 5.40 0.26 FC1-8 5.48 0.14
Temora 2-9 8.31 0.13 R33-9 5.55 0.07 FC1-9 5.82 0.19
Temora 2-10 8.14 0.19 R33-10 5.09 0.17 FC1-10 5.86 0.14
Temora 2-11 8.00 0.32 R33-11 5.47 0.18 FCl-11 5.57 0.26
Temora 2-12 8.29 0.17 R33-12 5.68 0.26 FCI-12 572 0.17
Temora 2-13 8.65 0.35 R33-13 5.89 0.18 FC1-13 5.58 0.12
Temora 2-14 8.24 0.21 R33-14 5.74 0.10 FCl1-14 5.65 0.25
Temora 2-15 8.40 0.18 R33-15 521 0.17 FCI-15 5.85 0.25
Temora 2-16 8.50 0.12 R33-16 6.02 0.20 FCI-16 5.92 0.25
Temora 2-17 8.41 0.14 R33-17 5.83 0.13 FCI-17 5.59 0.14
Temora 2-18 7.91 0.15 R33-18 5.83 031 FCI-18 5.88 0.22
Temora 2-19 7.81 0.07 R33-19 5.99 0.23 FCI-19 5.55 0.14
Temora 2-20 8.33 0.27 R33-20 5.64 0.10 FC1-20 5.53 0.23
#0255
. 50 2SE . 3o 2SE . 3o 2SE
MRS MRS M &S5
(%o) (%o) (%o) (%o) (%0) (%o
Qinghu-1 5.68 0.15 Qinghu-15 555 0.23 Tanz-9 6.37 0.11
Qinghu-2 5.20 0.08 Qinghu-16 5.52 0.25 Tanz-10 6.63 0.29
Qinghu-3 5.20 0.12 Qinghu-17 5.52 0.22 Tanz-11 6.37 0.08
Qinghu-4 5.77 0.28 Qinghu-18 5.62 0.32 Tanz-12 6.42 0.16
Qinghu-5 5.63 0.13 Qinghu-19 5.43 0.14 Tanz-13 6.47 0.17
Qinghu-6 5.15 0.24 Qinghu-20 5.26 0.07 Tanz-14 6.55 0.11
Qinghu-7 5.39 0.13 Tanz-1 6.63 0.11 Tanz-15 6.56 0.19
Qinghu-8 5.50 0.15 Tanz-2 6.49 0.23 Tanz-16 6.68 0.32
Qinghu-9 5.40 0.27 Tanz-3 6.60 0.16 Tanz-17 6.52 0.12
Qinghu-10 5.24 0.26 Tanz-4 6.38 0.21 Tanz-18 6.33 0.12
Qinghu-11 5.20 0.11 Tanz-5 6.18 0.12 Tanz-19 6.75 0.20
Qinghu-12 5.49 0.18 Tanz-6 6.32 0.50 Tanz-20 6.72 0.20
Qinghu-13 5.30 0.16 Tanz-7 6.56 0.29
Qinghu-14 5.69 0.15 Tanz-8 6.73 0.22

T 6" 0=[("*0/" Ogumpe)("*O/ Oy spiow) — 11x1000%0, '*0/"*Oysyow=0.0020052.
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Fig. 3 Results of oxygen isotope analysis on zircon standard samples Temora 2, R33 and FC1.
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Fig. 4 Results of oxygen isotope analysis on zircon standard samples Qinghu and Tanz.
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Oxygen Isotope In Situ Microanalysis of Zircon by SHRIMP V

WEI Pengfei', GENG Ke'', LIU Jianhui*, ZHANG Yan', LI Dapeng', CAI Nd',
ZHANG Chao', LIU Qiang', XIE Wei'

(1. Key Laboratory of Gold Mineralization Processes and Resources Utilization, Ministry of Natural Resources;
Shandong Provincial Key Laboratory of Metallogenic Geological Processes and Resource Utilization in Metallic
Minerals, Shandong Institute of Geological Sciences, Jinan 250013, China;

2. Beijing SHRIMP Center, Institute of Geology, Chinese Academy of Geological Sciences, Beijing 100037,
China)

HIGHLIGHTS

(1) An in situ oxygen isotope analytical method for zircon was established by SHRIMP V, which can be applied to
the study of precious samples from the moon and planets.

(2) By upgrading the high vacuum sample platform driven by piezoceramics, the ultimate vacuum, repeat
positioning ability and resolution of SHRIMP V were improved.

(3) 6"0 testing results of Temora 2 and other zircon standard samples verified the accuracy, precision and stability
of SHRIMP V, indicating that it runs well.

ABSTRACT: Oxygen isotope analysis can provide important genetic information for the formation and evolution
of rocks, hydrothermal fluids, and mineral deposits. It is a powerful tool for petrology and mineral deposits research.
Secondary ion mass spectrometry (SIMS) is widely used for oxygen isotopes analysis of accessory minerals such as
zircon with its advantage of its unique in sifu microanalysis. However, since the advent of SHRIMP, there has
always been a problem of sample chamber vacuum damage caused by heating and deflation during the movement of
the sample stage. In order to maintain a stable high level of vacuum in the sample chamber and ensure the accuracy
of oxygen isotope testing, an in situ microanalytical method of oxygen isotopes in zircon was established by using
the fifth generation of sensitive high resolution ion microprobe (SHRIMP V) with an upgraded piezoceramics
driven high vacuum sample stage. The instrument conditions include: the primary ion intensity of 3nA, electron gun
energy of —1.9keV, beam spot size of 25um, source slit width of 120pum, and slit widths of both 0~ and 'O~
receivers of 300um. The system was adjusted by using zircon standard samples Temora 2 and Qinghu, and the
obtained signal intensity of '®0 was 1.2x10%cps. The standard samples R33, FC1 and Tanz were also tested. The
results showed that the analysis values of §'°O for zircon standard samples were consistent with the reference values
within the error range. Internal analysis accuracy was better than 0.30%. (2SE), and the external accuracy was better
than 0.50%o (2SD). The overall testing accuracy of zircon oxygen isotope analysis by SHRIMP V was comparable
to that of existing SHRIMP series instruments in China and abroad, which verified the accuracy, precision and
stability of SHRIMP V. After upgrading the high vacuum platform, the sample chamber vacuum stability of the
SHRIMP V was maintained within 2.5x10 *torr (original SHRIMP is 4.0x10 ®torr), which further improves the
ultimate vacuum, repeat positioning ability and resolution. Besides, it is more conducive to the analysis of stable
isotopes such as oxygen and provides the possibility for the future testing of water content in traditional anhydrous
minerals.

KEY WORDS: oxygen isotopes; SHRIMP V ; high vacuum sample stage; zircon; in situ microanalytical method
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