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Design Standards Manua l BS-402

Type A Type B Type C Type D

Type E Type F Type G Type H

워드마크

그리드 시스템

공간규정

최소규정

6mm

X

0.5X

0.5X

0.5X 0.5X

워드마크 적용시 반드시 공간규정에 따른 충분한 C lear space를 확보해야 한다.

워드마크의 높이를 X라고 가정할 때, 다음과 같은 공간확보가 필요하다. 

CD에 수록된 재생자료를 적용하기 어려운 경우, 작도를 통한 활용이 가능하다. 

단, 규정을 준수하여 UST의 Identifier가 손상되지 않도록 해야한다.

UST의 워드마크를 매체에 적용할 때 높이 6mm, 또는 18pixel 미만으로 적용할 수 없다. 
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18pixel

W ORD M ARK 워드마크는 UST Identifier의 핵심요소로서 UST의 이미지를 대내외적으로 표출하는 모든 시각 커뮤니케이션의 

핵심이 되는 대표적 상징물이다. 시각적 이미지의 통일성을 확보하기 위해 개발된 워드마크는 구성원에게 일체감을 

조성하고 대내외적으로 UST의 일관된 이미지를 전달하기 위한 것이므로 사용에 있어서 특별한 주의를 요한다. 

재생시 CD-Rom에 수록된 자료를 활용하도록 하며 자료의 재구성 또는 변형은 불가하다.

14th International Conference on Identification of Dark Matter 18-22 July 2022, Vienna, Austria



JEEWON.SEO.IBS@GMAIL.COM                  14TH INTERNATIONAL CONFERENCE ON IDENTIFICATION OF DARK MATTER

INTRODUCTION

• Axion is a hypothetical particle considered as one of the candidates for the dark 

matter particles. 

• Monoenergetic solar axions emitted in magnetic transitions by an excited state 

of 7Li in the Sun could excite the same nuclei on the Earth to the corresponding 

level resonantly [1]. 

• Detection of subsequent gamma rays would be a sign of solar axion existence. 

• This method is free from the uncertainty of the axion-photon coupling because 

both the emission and absorption occur not via the axion-photon coupling but 

via the axion-nucleon coupling [2]. 

• Latest result of axion mass limit of 8.6 keV at 90% C.L. [3].
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SEARCH FOR SOLAR AXIONS USING 7Li

• Why 7Li?: populated in the pp chain by the electron capture decay of 7Be. 

• The total number of resonant axion absorption process in 7Li:

 

 ( : the number of 7Li in the target, t: measurement time in second)

R = N7 × t × 1.74 × 10−45 × (
ma

1eV
)4

N7

3

7Li*

7Be
Solar core

7Li*

Earth laboratory

Axion
10.4%

89.6%

EC Q(EC)  = 861.8 keV

477.6 keV

477.6 keV

 Derbin, JETP Letters, 81, 365 (2005).
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AMORE-I DETECTOR
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ma = 1.55 × 1011 × (
S

ϵN7t
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Detection efficiency

# of 7Li in the target
Measurement time

Area of  peak at 477.6 keVγ

• Target: 1.6 kg of Li2MoO4(LMO) crystals 

• # of 7Li in target: 1.03 × 1025 7Li

LMO1 (13.92%)
0.13 12.26

0.35 0.06 0.33 0.50
0.07 0.02 0.09 0.09
0.01 0.00 0.01 0.00
0.00 0.00 0.00 0.00

LMO2 (13.95%)
12.38 0.13

0.30 0.52 0.35 0.03
0.07 0.04 0.08 0.03
0.02 0.00 0.01 0.01
0.00 0.00 0.00 0.00

LMO3 (15.65%)
0.03 0.02

0.12 0.51 0.11 0.02
0.39 12.43 0.53 0.17
0.25 0.52 0.28 0.09
0.07 0.04 0.07 0.02

LMO4 (15.33%)
0.52 0.05

0.41 12.39 0.44 0.06
0.27 0.52 0.33 0.12
0.07 0.02 0.06 0.03
0.02 0.00 0.01 0.01

LMO5 (15.66%)
0.27 0.27

0.15 0.35 13.36 0.19
0.06 0.09 0.63 0.21
0.02 0.02 0.01 0.04
0.01 0.01 0.00 0.01

Full peak detection efficiency (for 5 LMOs: 13.5%)

Near detector
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ENERGY CALIBRATION
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• Calibration source: 232Th-rich welding rods
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EVENT SELECTION
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PRELIMINARY AXION MASS SENSITIVITY FROM AMORE-I
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SUMMARY AND FUTURE PLAN
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• Studied 7Li solar axions using the AMoRE-I data with five Li2MoO4 detectors 
and 1.46 kg·year. 

• The axion mass sensitivity is 7.4 keV with lim  = 210 using the square root 
estimation. 

• Include the multi hit events in the analysis. 

• Build a background model in region of interest. 

• Analyze the detectors separately to take into the effects of different energy 

resolution. 

• ~ 420 detectors (~178 kg Li2MoO4) will be used in AMoRE-II (Expected 

sensitivity ~2 keV with 1.28 × 1027 7Li).
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