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Abstract  [Background] Isotope separation technology plays a crucial role in basic scientific research, the

national economy, and national security strategies. The gas centrifugation method for isotope separation has become
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the most mature industrial grade isotope separation technology and is widely used. However, due to the physical
properties of the separated material, the separation selectivity is limited to 1~2, and existing separation technologies
face challenges such as high energy consumption, low efficiency or limited applicability. [Purpose] This study aims
to verify the feasibility of single-photon online separation of SF, isotopes and to explore the effects of key parameters
on separation performance. [Methods] Supersonic molecular beam cooling technology was combined with selective
single-photon infrared laser excitation to achieve online isotope separation in this study, and a quadrupole mass
spectrometer was used for online monitoring of separation effect. Subsequently, experimental parameters were
adjusted and optimized by changing the experimental conditions such as laser action position, laser power and
injection pressure. Thereafter, experiments of single-photon online separation of SF, isotopes were carried out and the
impact of experimental conditions on the separation factor was calculated. [Results] The experimental results show
that under the optimal conditions (laser close to the nozzle, sample gas pressure at 0.4 MPa, and laser power at
18 W), the separation selectivity exceeds 5. [Conclusions] The results of this study confirm the feasibility of single-

photon separation of SF, isotopes, providing important foundational data for the application of laser isotope

separation methods domestically.
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Fig.1 Schematic diagram of the physical process of single-photon isotope separation (color online)
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Bt 5 ikl R T BR 29 Laser Distance (L) / cm q % 7 % a

0.0 61.5 92.1 4.86
0.2 66.0 92.0 428
0.4 73.1 91.2 3.05
0.6 833 90.5 1.77
0.8 85.8 90.3 1.46
1.0 90.6 92.4 1.24
12 99.6 94.0 0.06
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Fig.4 Influence trend chart of gas pressure changes on ¢* and
q**(color online)
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Table 2 Ratio of signal value changes before and after the
laser at different air pressures

AR 7% g% a
Gas Pressure (G,) / MPa

0.2 61.4 922 4.96
0.4 61.1 92.7 5.31
0.6 64.6 90.7 3.81
0.8 67.0 89.4 3.11
1 70.6 87.4 2.33

FH S8 45 AT A, ¢ (E B SRR SR 1 T R
i F TR S E M 0.2 MPa 1 % 1.0 MPa i, i%
18 M 61.4% 3% 35 T 2 70.6% , % B >SF, {19401 1] 2 %
B S T i R . HAE ML SR TR S
AR - Al 48 AR S S 1N, W Y S A2 °SF S R 2
WSF IR -k 3l e 28 ¥ R AR MR R T, WOk 3%
PR F 55 5 RIS, SO I s A SRR BT P P A2 Jd
TE 3E N AR HE R 8% 1B 58 RO B K I F & fE H-% 1
DR B BT VA D A RS S 1k A A A et
AT 8 BT 46 AR KO A 15 B0 To VR AE S AR I AL
X} SF 7 T AT IR BRI, T S8 ¢ E BTt

5 ¢ MR, ¢ MEBE SR SR T 2R T
Bt 35, A4k T N 87.4%~92.7%. iX S R N 1 #%
R 5 AR XS RTH Ji5 5 R T B A% 0 i 44

fiR BRE RGN, 1% FE S H B B M R AR,
Iy T REAESTR (WG INFE T+ 7 5280 °SF, 5 A& 52 'SF,
RAENR BN -HE Bl 6 B 2 B 1 R LE AR, SF (Rl B3Rk AR
PREhRE R, e PERFK .

gi b RE S RS AL R B RO B B E
M .o BRI R 2T EERER, U EN
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BT, o R %, 1.0 MPa I 4 42 2.33, £ W] 43 5
RERZ T 551
33 EEIhEMEN
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Fig.5 Influence trend chart of laser power change on ¢** and
¢ (color online)

*®3 AEHEEFIERESEEZELEES
Table 3 Ratio of signal value changes before and after
different laser powers

BOEIhZE Power (P) /W ¢ /% ¢/ % o

6 89.4 93.4 1.61
9 78.4 93.3 3.21
12 72.7 92.4 3.59
15 69.0 92.3 4.03
18 61.6 92.0 4.80
21 61.4 91.0 4.26

SIS R BN, ¢ MMERBOC DI RN £ B
F B TR 6 W2 21 W, iZ{E M 89.4%
%22 61.4%, 15 5 M6 R B D1 ok . FHAE H HLH]
N ORI EA N TR, BE RS
T EEIT I Ak 2SF o PO IR B IR SR AR
R WG 1) SF S5 @R T 1AL I FE A i,
RRIE ERYIE S LIRSS da N N
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