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Fig. 1. Experimental layout for Rb isotope ratio measurement.

053201-3


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 32 Z 3R Acta Phys. Sin. Vol. 72, No. 5 (2023) 053201

FIERETT, d (m) AEFARER. SRt H
600 C fEANIFGEEE, HEF Rb R34 B
K250 11 mm. FRIS_F PR B AR =2 A] i 5 30
I, AH 5 TR i ACHUAA DL RO A B RGT, R
M IE) B B 150 10 mm. F R 52 22 i A (i
B PR SE A 2, it i 4 AT PREN N
0, TR R &R SRR, IRZCN 10 mm?
PR AlAR E AR, B KT AZ 70 A R HLTME. M
FER AR A7, FH T B 22 0S8 22 B4
B, TR Lk PR A i S B s AR S
I RVPAR AR A e 0 Re e vk, 75 30 3 A0 T
oA 1.73x10* Pa-L-s .

2 (a) E=ERIESS R TR, (b) X1 AR R
HA

Fig. 2. (a) Schematic diagram of vacuum electrode cham-
ber structure; (b) schematic diagram of double terminal

electrode structure.
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Fig. 3. (a) Structure of the atomic generator; (b) time vari-

ation curve of the atomic generator temperature at 20 A.
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Fig. 4. Reaction process of Rb,COj5 at high temperature.
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Fig. 5. (a) Trend of temperature of the atomic generator with current for different diameters; (b) comparison of absorption signal of

the atomic generator with different diameters at 600 °C.
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Fig. 6. (a) The variation curve of "Rb absorption signal with temperature; (b) the variation curve of Rb saturated vapor pressure

with temperature.
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Fig. 7. (a) Schematic diagram of single-channel divergence
angle structure; (b) schematic diagram of multi-microchan-

nel divergence angle structure.
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Fig. 8. Comparison of absorption spectrum broadening of

Rb in multi-microchannel and single-channel.
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Fig. 9. (a) The variation curve of SNR of Rb absorption
spectrum with average times; (b) comparison of baseline

fluctuations before and after balance detection.
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Abstract

Rubidium (Rb) isotope analysis has important applications in geological exploration and environmental
detection. Based on tunable laser atom absorption spectroscopy technology combined with thermal
decomposition of the sample, a Rb isotope absorption spectroscopy measurement device is built to detect the
Rb isotope ratio stability. And the atomic generator is designed by a new micro-channel array structure, which
enhances atomic beam collimation capability, effectively suppresses the doppler effect of the spectrum, and
improves the resolution of Rb isotope absorption spectrum. The device adopts tantalum metal to make the
atomic generator with a diameter of 6 mm, and the micro-channel array with a diameter of 1 mm is stacked
inside the atomic generator which can be heated resistively to 3000 °C. In this experiment, the Rb carbonate
sample is catalyzed to release Rb atom beam at a high temperature of 600 °C, while a probe laser is used to
obtain high resolution Rb absorption spectrum. The Rb isotope ratio (*Rb:3Rb) of natural abundance Rb
carbonate samples is 2.441+0.02 by combining the inversion of the spectral line parameters, the detection error
is 5.9%, and the detection limit of ¥Rb is 1.76 % (30). The experimental results show that the multi-
microchannel structure reduces the linewidth of Rb atoms by 450 MHz (half height full width) compared with
the counterparts of the single-channel structure, which can effectively distinguish the absorption characteristics
of Rb isotopes. The device has a high detection accuracy and a high spectral resolution, which provides a

possibility for the metal isotope abundance analysis, and has a broad application prospect.
Keywords: Rb isotope, absorption spectroscopy, multi-microchannel array
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