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Abstract: The present status of hydrogen maser in the world was described, including the latest performance of

commercial hydrogen maser. The Latest research level and development of space hydrogen maser was also introduced,

which is being studied extensively by researchers. Finally, the future technology developments of hydrogen maser have been
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reviewed in this paper.
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Tab.1 The main indexes of active hydrogen maser

sk iMaser3000 VCH-1003M MHM-2010 SOHM-4 BM2101-01
B PR
(' T4Science) (Vremya-CH) ( Symmetricom ) (L RXE) (ZO=pr)
1.5x1073/1s 2.0x107"3/1s 1.5%1073/1s 4.0x107"3/1s 3.0x1073/1s
2.0x107%/10's 3.0x107#/10's 2.0x107/10's 7.0x107#/10"s 6.0x1074/10"s
s 5.0x107%/10%s 7.0%107%/10%s 5.0x107%/10%s 9.0x1073/10%s 9.0x107%/10%s
e i
2.0x1075/10%s 2.0x107°/10%s 2.0x1075/10%s 5.0x107°/10%s 6.0x107°/10%s
2.0x1075/10%s 1.5x1071%/10%s 1.5x10715/10%s 3.0x1075/10%s 4.0x1071%/10%s
1. 0x107/Day 6.0x107'/Day 1. 0x107'%/Day 2.0x107/Day 3.0x107/Day
LRE 2 1.0x107"5/Day 5.0x107'°/Day 1.0x107"/Day 2.0x107"%/Day 3.0x107"%/Day
A2 I £1.0x1071 +1.0x107™ £2.0x1071 +3.0x10713 *3.0x1071
T R AU/ C 5.0x107" 2.0x107% 1.0x107 2.0x107 1.0x107'
W R ¥ /s 1.0x107 1.0x107 3.0x107" 1.4x107 " 2.0x107 "
A/ mm? 600x800%950 550x990%550 107x460x760 540x730x125 570x480%340
Hi/kg 150 85 245 200 60
UIFE/W 84 150 150 200 60
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Tab.2 The main indexes of positive hydrogen maser
B VCH-1008 SOPH-1 BM2101-03
Lo Spectratime . B
(Vremya-CH) (iR EH (—O=Hr)
6.0x1073/1s 5.0x10713/1s 1.0x107"2/1s 7.0x1073/1s
2.0x10713/10"s 2.0x1073/10's 4.0x107%/10's 2.5x1073/10"s
. 8.0x1074/10%s 5.0x1074/10%s 1.3x1073/10%s 8.5x1074/10%s
g
1.0x107*/10%s 9.0x107/10%s 4.2x1074/10%s 2.5x1074/10%s
9.0x107/10%s — 1.2x107/10%s 1.0x1074/10%s
4.5x1071%/Day 4.0%107'®/Day 6.0x107%/Day 7.0x1075/10%s
Ll 2 — 3.0x107"%/Day 5.0x107"/Day 1.0x107"/Day
TR R AU/ C 5.0x107" 5.0x107'3 1.0x107'4 2.0x107*
T RAGE / Gs 2.0x107" 2.0x107 2.0x1073 2.0x107"
AL/ mm?3 210x470%530 470%200%530 580%x500%340 650%350%340
Hit/ kg 31 33 30 30
IFE/ W 60 120 70 60
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Tab.3 Foreign hydrogen maser designed for space program

[HES RF/em Ti/kg e/ W FaE B
NIST &4 26. 7x66x45. 5 30 e 107
STSC &4 $22x50 23 50 107"
RIRT &4 $17%37 10.5 e 1.5x107

ON &k $46x60 50 60 1x107"
Hughes 05 21. 8x21. 8x59. 7 29.1 64 7x107
GPS &4 17. 8%30. 5x43. 2 19.5 63 e
SAO A4 $42. 1x83.3 44 54 1x107%
Eureca &% $44. 2x86. 3 67 27 1x10714
SAO-HMC $50x95 124.2 42~80 107
ON-GESNS 18x30x45 (25 Ft) 15 60 1x107

ALY
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Fig. 1 Space hydrogen maser designed by Vremya-CH
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Fig.2 Space passive hydrogen maser in Galileo
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Tab.4 The main indexes of foreign space hydrogen maser

s GALILEO i ACES H GLONASS 23 [) 35 v, B e
St a5 R E{nESTER: B A B F 8 4
— 1.5x10713/1s 4.97x1073/1s 1.89x1073/1s
2.0x107%/10's 2.1x107#/10's 1.56x1071%/10's 2.85x1074/10's
e 8.92x107/10%s 5.1x1079/10%s 4.93x1074/10%s 6.55%x10715/107s
R 2.81x1071/10%s 2.1x1073/10%s 1.61x107/10%s 2.5x1075/10%s
8.85x107°/10%s 1.5x10715/10%s 3.8x10755/10%s 1.92x107%/10%s
5.0x107/Day — 5.0x107%/Day 4.5x107%/Day
R 1.0x107"5/Day — 1. 6x107'5/Day 7.7x107"/Day
R RBEC 2.0x107" 5.0x107" 4.7x1071 4.7x1075
Tk R/ Gs 3.0x107" 1x107 9.0x107" 1.9x107
Fift/ kg 18 40 (HrEREAY) 22.4 57
ike/ W 70 50 52
VBN AR 25 T R A SO s 1 RST R Z Ri
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Fig. 4 Space passive hydrogen maser of 12kg vs 18kg
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Fig.5 Hydrogen flux system for space hydrogen maser
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