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Ḫ Ḯ⁭֘σᶡ῞Ӡ

ɗѕ─ṳ ḑ◓ⱣᵘḝḥḘ Ḫ ḮḪ Ḯᵃ

ɗѕ─ṳ ḋѭ

ɗѕ─ҏ ᶼḘӗựᴄӇ

ɗ2011Ẉ12ῐ1ᾤấᾄᾤῙ

ɗ2013Ẉ12ῐ26ᾤᾁᾤῙ
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Ḫ Ḯ⁭֘σᶡ῞Ӡ

ɗ ḑᶽӋ◓ⱣјḝḥḘᾉ Ḫ ḮḪ Ḯᵃ

ɗᾉѭ

ɗѕ─ҏ ᶼḘӗựᴄӇ

ɗ2017Ẉ1ῐɆ2020Ẉ12ῐẤᾤῙ

ɗ2020Ẉ12ῐ22ᾤᾁᾤῙ

ɗ67ᵃ (2022 βḪ ḮᶀḦҙᵓ

ԆḪד ᶊᶉ ɗ5000 ẇᾛ
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ḑᶽӋ◓ⱣјḝḥḘᾉ Ḫ ḮḘῠḋᵓҹ

ḋ ᵓ ᴄ Ӈ ḋ ᵓ ᴄ Ӈ

ₐᵆẇ
ѭҮ

ᶁḱᶽᾑᴵ ♠ Ѧᶁ ḘἆῠᶼḘ

ẁ ᶁḱᶽᾑᴵ Ắᴤᴆ Ѧ ◓Ᵽֿכ Ứ

ѦṞᶼḘ ᾅᶁ Ѧᶁ ḘἆῠᶼḘ

ᴜḚ ҕᶼḘק

ᴁџⱣṩᶼḘ ṣ ѕ─ҏ ᶼḘ

Ӎֱ ᶵᾥᶼḘ Ḗᵆџ ѕ─ҏ ᶼḘ

ҮѦ∞ ᵂ≢ᶼḘ ῬṆ ѕ─ҏ ᶼḘ

ⱶ13Ӈљḱ ở ԍѦ5Ӈ ᶰε‏ᶸљḱ10Ӈε‏Ԓљḱ3Ӈ
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ѕ─ṳ ḑ◓ⱣᵘḝḥḘ Ḫ ḮḘῠḋᵓҹ

ḋ ᵓ ᴄ Ӈ ḋ ᵓ ᴄ Ӈ

ᾅᶁ
ѭҮ

Ѧᶁ ḘἆῠᶼḘ Ӎֱ ᶵᾥᶼḘ

ᴜḚ ҕᶼḘק ҮѦ∞ ᵂ≢ᶼḘ

` Ѧ ◓Ᵽֿכ Ứ ╒ᴁᶼḘ

√Ᾰ Ѧ ѕ─ᶽᾑᴵ ῬᶁḢ ѕ─ᶼḘ

Ѧ ᶵᾥᶼḘ ᴋ Ѧ ҥ◓Ᵽֿכ Ứ

ᴋẇ Ѧᶁᴜḑ Ḙֿכ

ḕ ` ҕᶼḘק ṣ ѕ─ҏ ᶼḘ

ⱶ13Ӈљḱ ở ԍѦ4Ӈ ᶰε‏ᶸљḱ12Ӈε‏Ԓљḱ1Ӈ
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ḑḝḥḘַײԋ (2000 -)

ɻ ɻ

ü ḑј–◓ⱣѬḝḥᴢᶽӋ╪צὝӖỌ Ᵽײַ ᶡ︠ᵘӗὊ

üῆ◓ јῆ ἹỢ ﬞẈΎẤ ײַ ḑ◓Ᵽ⁴ᶙσᾚ◓Ᵽ
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α ḑ◓Ᵽјᶽᾑҏᴡβ

Ḫ ḮḦӇј Ḙָא 

Ḫ Ḯ Ӌָא σ

Ḫ ḮַײẤ ε ᵘᶠ Ѧᶁᶇ ḑᶽӋ◓Ᵽј

ḝḥḘᾛ ײַ ҙỬεᶇ ḑᶽӋ◓ⱣᵘḝḥḘᴢԍҏᴡ

ᶞεҧֿכ ῆ◓ ᵘῆ ῞Ᵽ◓ײַ Ѭ–ịεấṜ Ḙ

כֿ εⱣ ᾯ јḝḥ╪ײַצ εӭ֦ћꜛ כֿײַ ởῺ

ɋɋ Ᵽ ḝḥҠᵣ Ύεָᵣ ᴝψ
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Ḫ Ḯѭ כֿ ᾛᵆ

ῆ◓
26.8%
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ẁ ◓
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҆ Ḫ Ḯֿכ ᵼ ᵘҙỬᶠ

ᴟјᶼᶙẵḑḽήῡ
LHC/ATLAS Ḫ

ѭḿῆ◓ ὒ≡Ḫ PandaX

ᶽᾑ ≡σ
ḝḥᶼṐẘ ῶ
ᾯ ᵼ ֪Ṵ

Ᵽ כֿ : ῆ◓ ⁴ᶙῶẤεḽḪ ὒ≡ὝӖἷḿᵘⱣ



ᶽᾑјᶽӋ◓Ᵽᵼ

ü 1ᵃ ᶰ 1ᵃײҙε5ᵃ` ε2ᵃ ε3ᵃѓҙε5ᵃ ε2ᵃҷײ

ü Ḙָא σ ḝḥᶼṐẘ ῶַכֿײ

ü ︢≡ ῆ

ü ︢≡ ḝḥѦַײῆ◓ ֪Ṵ

ü ︢≡ ῆ◓ Ᾱјᾯ Ԋײַ
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ḑј–◓ⱣⱣ כֿ ᵼ
3ᵃᶁḱײҙε5ᵃ` ε4ᵃ ε1ᵃ─ᶸҷײ



14Page .

üῆ◓ ὓὒ≡Ḫבּ σPandaX -4TεPandaX -30T

üѦỈḑḪ σ JUNOεIceCubeε─ ֭

üᾢѦỈḑᴤ ᶧḪ σPandaX -III and CUORE

ᶉіῆ◓ ᵘѦỈḑḪ ᵼ

ü1ᵃײҙε2ᵃ` ε6ᵃ εײ 1ᵃ─ҷε1ᵃҷ ε8ᵃֿכ ᵓᴢṩ Ṷ
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ḽήῡḪ ᵼ

üᴟјCERN LHC/ATLAS Ḫ σṷ―ᾙ♫ ḑ

≡ εᴦ♪ּק ♫ ḑᾌṂεḾἄᾚ◓Ᵽ

üᴟјFermilab Muon g -2ᶁ ᴿӏḪ

üᴟј ♩Ẻ₇ ⸗ḑḽήῡCEPC כֿ

üấṜῆӾḑḪ ᶡ҇ѕ─︡XṂ)כֿ ⱶ⸗ḑ▌Ӿβ

ü7ᵃ Ẉײҙ
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Ḫ Ḯҙᵓ Ӌ ֘

ᶀḦҙᵓ 67ҙσ

üֿכ ҙᵓ 55ҙ

üἆῠҙᵓ 2 ҙ

ü Ᵽҙᵓ 10 ҙ

Ḙ 10ҙ

ᴇᶰᵄ 66ҙ

כֿ ⱳ 211ҙα170+41 β

1

4

2 

11 

+ + 26

17

2 ɻ 10

66 ɻ 205
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Ṷ ɆҙỬẫ α2022β

α–◓ⱣⱣ β

ᴁѦ ἆᶼḘα῞ β
ᶁỉṨ֓ṩᶼḘαᴇᶰβ

ổᶼֶᴆᾛᶁḱḪ Ḯαᴇᵄβ
ổᶼֶᴉᶧṑҌᶼḘαᴇᵄβ

`αḪ ᵓβ

џקṶ ᶼḘα῞ β
ᶵᾥᶼḘα ᶰβ
ѕ─ҏ ᶼḘ (ᴇᶰ)
ѕ─ҏ ᶼḘ (Ḫ ᵓ)

αᶽᾑḝḥḘβ

ҕṶק ᶼḘα῞ β
ᶁ ᶼḘαᴇᶰβ
ṨⱣṩḘו αᴇᵄβ
╡ἴᶼו ᴊᶼḘαᴇᵄβ

Alessandro Sonnenfeld

UCSB (ᴇᶰβ
UCLA (ᴇᵄβ
џҕᶼḘIPMU αᴇᵄβ
Leiden ᶼḘαᴇᵄβ
─ᶸҷ

Gwenael Giacinti

←ᶁṰ ђᶼ (ᴇᶰ)
ᶁ◑∙ᶼḘαᴇᵄβ
ỉᶁ ΆỨαᴇᵄβ

(–ᶽӋ◓ⱣⱣ β

ѕ─ҏ ᶼḘα῞ β
ᴁּׂש ᶼḘᶆ ᾮᾙ֪‏ (ᴇᶰ)
Ⱶ ᶼḘαᴇᵄβ
שᶼӀӿֶ/ᴁּׂו ᶼḘαᴇᵄβ
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Ṷ Ɇ ᷊ ֘α2022β

ᾉ ▒ Ḙ ᷊
֯ Ύ+ PandaXᵼ

ᶁ◓ⱣḘҹ
Ṉῌ· қṰ Ᵽ –◓Ᵽ᷊

Michael Ramsey -Musolf
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Ṷ ɆҙỬᶠ α2022β

ᶡ ḋ
ҷ Ẉᶡ
ḕῐ

Ῥ ḱ– ἆ
ẈҙỬ᷊

Ῥ ḱ– ἆ
ḘΆᴢ᷊
Ỷ

ѕ─ ἆ Ẉ35ҙ
ẫ ֭

ᾎ
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Ṷ ɆҙỬᶠ α2022β

ѕ─ᶡֿ︠כ ש◕ ֭
α׀⅜ҏᴡ ᶞβ

ԃ σ ᾎε ε

ѕ─ҏᶼ
2030 ֭

ԃ σ ᴦ↓

ᶡ҇SHINEַײ
ῆӾḑḪ כֿ

ᶡ҇SHINEַײ
ḑ╟ֿכ

ῴ ᾈẘַײᴄ⸗
ḑὒ≡ἆῠֿכ

Ḿἄ ҆ѥ
ɎᶉⱢɏ

ᶁḱ ᴦכֿ ֭
Ẉ Ḙḱ אָ
ễџ

ᴆ─ѦỈḑῗ
ᴜᶙ‒ῡֿכᴦ
α─ ֭β
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ᴇᶰᵄҙỬẫ ᵘᶠ α2022β

ѕ─ṳɎ ᴇᶰᵄɏ

ᴇᾚ ֭

ᶡ ḋ Ẉ Ḙᶡ

῍֒ Ҩ

Ariel Arza Iwan
Morton -

Blake

Ắ

ᵬᾭ Ҽ

ḝ

Ῥỏ
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כֿ ⱳᵘᴇᶰᵄᶠ α2022β

2016 -2022Ẉᶇ כֿ ⱳᵘᶇ ᴇᶰᵄᾎ

2022Ẉ

ᴇᶰᵄ 9ҙ

ᾚ ᴇᶰᵄ 19ҙ

₧ѝ ᶰ 6ҙ

₧ѝᴇᶰ 17ҙ

ᾚ כֿ ⱳ 65ҙ
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2022Ẉẘѕ─ṳҷ ₧ѝⱳσ♠Ӓ ֯ ӯ

2022Ẉẘᶁḱ᷊Ḙ σ ᾑᴇ ְ ╒∏ ễ

ѦᶁᶽᾑḘҹ᷊Ḙ ҆ ᷊σễ

ѕ─ҏ ᶼḘḘῠѲᾯὝᵃ᷊σễ

ѕ─ҏ ᶼḘḘⱳẈẘҙ◓Ὕᵃ᷊σ ᾑᴇ

ᶽᾑҷ Ḙⱳ᷊Ḙ εѕ─ҏᶼҷ ᵼᵓσ ╒∏

JUNOᶁ ᴿӏ ᴇᶰ ᾑ᷊σẮ ∏

כֿ ⱳᶠ ֘α2022β

flӓ ְ Ӱ ᾰᴈ ֱ ▐═ Ệ ắ ═
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üѬ҂וẵҙỬᶠ εᾉ ᵘѕ─ṳ Ḫ Ḯ ᴿ

Ɏҷ Ḙⱳ᷊Ḙ ɏ

ü2022ẈẘҠ211ᵃḘⱳѦἹ 20ᵃҷ ḘⱳεᵃᴄḄіσ

ᶽᾑᾛᵆα7Ӈβσ

ễ ╒∏ ḝ ְ וֹ ӒӼεᴁ

ḑј–◓Ᵽᾛᵆα13Ӈβ

᷊σᴺⱤ Ắḝ `שּׂ

҆ ᷊σⱵ

є ᷊σ ו ⁪ ỏở Ḡ ֡ Ḛ

Ḫ Ḯҷ Ḙⱳα2022β
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כֿ ⱳᶠ ֘ (2022 ₧ѝ)

Ẑ
ᴹ
Ḋᵃ Ḙᴖ ₧ѝᴝᵆ

1 ᾅ ᶰ ҏᶼ ᴇ

2 ᶰ ҏᶼ ᴇ

3 Ῥꜚ ᶰ ҏᶼ ᴇ

4 ♇ ᶰ ѕ─џ Ӡ ἆῑ Ԇᴺ

5 ӯ ᶰ ῭Ṩ╙ᴉԆᴺ

6 ᾭ ᶰ ѕ─ѷԍ◄ ἆῑ Ԇᴺ

7 Pratibha ᴇᶰ ỂḦ

8 ᴇᶰ ḷ₃—Ṩ ᶼḘᴇᶰᵄ

9 …‹ ᴇᶰ ᶵᾥᶼḘᴇᶰᵄ

10 ᴇᶰ ҏᶼᴇᶰᵄ

11 ᴇᶰ ỉᶁ ΆỨᴇᶰᵄ

12 ῭ ṣ ᴇᶰ ѫ ↓Ṉֿכ Ứᴇᶰᵄ

Ẑᴹ Ḋᵃ Ḙᴖ ₧ѝᴝᵆ

13 ᴇᶰ ╘ѦᾑᶼḘᴇᶰᵄ

14 ѩṣ ᴇᶰ ᶁ ṈћḣᶼḘᴇᶰᵄ

15 ֯ ᴇᶰ ᶽ∙Ṷ ᶼḘ Ṷ

16 ֯ ᴇᶰ ╒ᴁᶼḘᴇᶰᵄ

17 ӯ ᴇᶰ ҏᶼᶽᾑ ᴇᶰᵄ

18  ỏ ᴇᶰ
Ѳ Ḫ Ḯֿכ ᵓ( ᶼḘ

ᵘ ṰṰᴿדβ

19 ṵ ᴇᶰ ҏᶼ◓ⱣḘ Ḫ ѦịᾉṶ

20 ─ ᴇᶰ ѕ─Ӿ╟ṩ Ṷ

21 ҕ ᴇᶰ ѕ─ Ἃ ⱣԆᴺ

22 ♠Ӽ ᴇᶰ Ԇᴺ

23 Ῥ ֒ ᴇᶰ ῭Ṩᾭṣתꞈ үԆᴺ

31%

52%

13%
4%

₧ѝⱳᴝᵆ



SCIE ᾑ ₯ẇ ᾑ

כֿ אָ ָ

ᾚᶬ17 2839ѓ

ᾎ 234 
ỡ ᴄӇ 100 

є כֿ ᵘởῺאָ (2022)

ᾎ 44
ỡ ᴄӇ 24 

֦◌ ӏ֦◌ ӏ

M. Guidry, Y. Sun
(Cambridge U. Press,2022)
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ѭἵַײ ᶼ כֿ אָ

Ḗᵆџ
ἆ ᴦכֿ ֭
ᶡ҇ ₭Ӌὒ≡ᵷַײ
◓ὓῆבּ ὒ≡Ḫ
3500ѓӹ

ᾼכ
ᶡ ḋ ᶼ אָ
ᶡ҇ᶼ ⁴Ӿ ᶽַײ
Ẇḝḥ ῶ׀⅜ כֿ
1966.5 ѓӹ

Ắ `
ᶡ ḋֲᾚֿכ Ӌ
ḝḥᶼṐẘ ῶ
1050ѓӹ

ѮὙץὐ 2 ᶂḲ` ᶢ 8 ᶢ Ḍ 9 ἆ כֿ

ᴦ ֭ Ԋ121 ιᵀᵃ 18743 єӺ

֯ Ύ
ᶡ ḋ ᶼ אָ
ῆ◓ јѦỈḑ
1753ѓӹ
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כֿ ᵘאָ
ᴾ ԉאָ 121 εᴿᵂ 18743 ѓӹε2022ẈָṸ2839ѓӹ

9 1

2 9

5 6

8 13

1 3

2 3

3
/

1

3 1

( )
4 5

23 2

3 121

11 18743

3 2839
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כֿ ᵘאָ α2022β

3297

2980

, 6904

5562

2022Ẉ
ᾚᶬ17 α1902ѓβ

σ2אָ
ҷ Ẉσ1
ѕ σ3אָ
ᶁ ᴿӏσ1
ᶸᶁḘ σ1
Ẉᶡ σ5

ᴇᵄᶡ σ2
ᶡֿ︠כ ש◕ ֭σ2

( )

1 291 2023- 01- 01 2027- 12- 31

2
ICM

290 2023- 01- 01 2027- 12- 31

3 200 2023- 01- 01 2025- 12- 31

4 55 2023- 01- 01 2026- 12- 31

5 LHC QCD 55 2023- 01- 01 2026- 12- 31

6 55 2023- 01- 01 2026- 12- 31

7
Takenaka 

Akira

Development of methodology for high 
precision energy measurement in the 

JUNO experiment
40 2023- 01- 01 2024- 12- 31

8 20 2022- 04- 01 2024- 12- 31

9 20 2023- 01- 01 2024- 12- 31

10 30 2023- 01- 01 2025- 12- 31

11 20 2023- 01- 01 2024- 12- 31

12 30 2023- 01- 01 2025- 12- 31

13
PandaX- 4T 85 222

30 2023- 01- 01 2025- 12- 31

14 8 2022- 06- 30 2023- 10- 31

15 8 2022- 06- 30 2024- 06- 30

16
Kim Siang 

Khaw
SHINE

400 2022- 11- 01 2026- 10- 31

17 350 2022- 11- 01 2026- 10- 31



üPandaX -4T Ḫ 2020Ẉ12ῐẤởε ԃ₇ẩ Ϊ

üḽῆ◓ ὒ≡ַײ ᾈẘṃὝ׳ ѥᾎ ε ♆ӽὥḾ
ῆ◓ ᴴ Ḕᶇַײᴟᾎ

ҥ ởῺ σ PandaX -4Tởה



üPandaX -4TḪ 95ᶽ ε ῑᾇῈӾ 0.63 -Ẉ

ü ᾈẘ₦PandaX -II῏ ῺὝ 2.6ӣεḽῆ◓ ӏⱴợ ֦

ặ׀῏ẵַײ ֹεԛ⁸ ӽћꜛεPRL ὕ

ҥ ởῺ σPandaX -4TᴧỆћꜛ῏ẵῆ◓ ֹ

PRL 129, 161803 (2022)
PRL 129, 161804 (2022) 
PRL 126, 211803 (2021)
PRL 126, 091804 (2021)
Science China V64, 111062 (2021)
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ᴜḑ–ᵘ⸗ḑ ᾁ ḑῆ◓ ᾚᶙӠᴹ

ᴝḒ⁄ ᾠχᶂ ѦᴝḒ⁄ᴦ֗ᴅ Ṥ￼ḿἧ

Ḓכּ ᾠχὠἇ҃XENON1T￼ּתӆӡᴺ

ѦỈḑᶉῳ≡

ᶿ -8ѧỉḒᵙᴝḒ⁄ ẇᾫṃӡᴺ

Ẹׁᶂ ῳẶ￼ ẇᾫṃ ֧￼fluxі

῭ᶺ￼ᾭὯ ῼ ᶼ ╜ֹ ӡᴺ

PandaX -4TḾἄ ῆ◓

PRL 129, 161803 (2022) Editorsô Suggestion 

PRL 129, 161804 (2022) 
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▒ Ḫ ѥ≡ Ὼ

2.27 °0.03 (stat) °0.10 (syst) x 1021 years

ặ׀῏ ︢Ḫ ≡ Ѳ

֦ᴤ ᶧ ᴩԄ ≡ײַ

PandaX -4T ︢≡ 136 Xeᴤ ᶧ ᴩṀᵗ

arXiv:2205.12809

Research Vol 2022
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PandaX -III ὒ≡ᵷ љḱ ᾁ

Ấởᶡ҇Micromegas ᶼᶙӈ῞Ẕὒ≡ᵷײַ֦

ⱴᶁҒ ᴘ ṩ ε ở52ᶑMicromegas ֦ẇ

јѦ ᶼᴿӏεẤởӈ῞Ẕ׀ ֦⸗ḑḘεᴦṜ҂Ԅ ѭ

ᴦᾎὊכֿ

┼ԃ ề ֪ῷ ₭Ӌὒ≡ᵷ῏◕ ᾛᵆεᴦײַ Ԋṩӏגּ

ᴉṈῌ╥↓ (JHEP 2021, 106 , 2021) 
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ҥ ởῺ҆σṷ―ᾙ♫ ḑ ︢≡

Čṷ―ᾙ♫ ḑᴦ♪ױᵔẈᵄַײᾚ ε Nature ῢỏ Ѭṁ ἒ

Čԃ APS2022Ẉẘ◓ⱣḘױᶼ Ṝ

ѕ─ҏᶼᵼ ḽṷ―ᾙַײ ᴿ֪ῷӏ֦ѭ ♅ε ֪ῷ ҬấᴦјҷצεҒⱳợ ᵘ
ᴩ֪ᾀ₦ε ᴿᴟᾎַײἨᴿεᴟјHZZ4l, VH(bb, gg), ttH ֪ῷεἚҮԒ ᾑ

Nature 607, 52 -59 (2022)

https://www.nature.com/articles/s41586-022-04893-w
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CEPC ẘ ᵷ‒ῡᶇCERNḡởῨ∫≡

ECAL
AHCAL

јѦ ᶼε Ứ ᴄӇᴿӏεởֹכֿה҂ᶡ҇ ḑ∫ ײַ← ẘ⸗ ᵷ
(6720 )ᵘẵḑ ᵷ‒ῡ(12960 )ε10ῐᶇCERN SPS H8ấṜῨ∫Ḫ
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ҥ ởῺєσ ḑј–Ᵽ

Pi/KҞḑӾ ֪Ṵ ẃ῏Ѭ ײַ︢ ᴜⱣ Ὼ
“LCDA:`

є Ԋ ֨ᾎα ấ β

ҠN= 4 ḽ ᾌṂ ẃ֦ᴦε ẘ ֦є Ԋ ֨ᾎ ᷂
ḡᾐײַ ῷ ῺεԎῑ ѵổᾔַײ ∆ ᵘҷ ᾎḘײַ ῶεѬֿכ
ԉẺӾ ṜấὝӖ҂ Ӡ

♠һ Ḗᵆџֿכ
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ҥ ởῺєσ ḑј–Ᵽ

Ὕ֦ ḑ ᾁᶙῆ◓ ⁴ᶙ

PandaX+ Shao- Feng Ge, Xiao- Gang He, Xiao- Dong Ma, 
JieSheng [Phys.Rev.Lett. 129 (2022) 16, 161804]

ӌṆֱ + PandaXֿכ

Ѭצ εӿΐὒ≡ өΪ

JHEP 05 (2022) 191
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ҥ ởῺєσ ḑј–Ᵽ

Ὕ֦ⱴ ᾚᾯѦỈḑ ︢≡Ḧᴜḑ–Ѧḑד

ֶⱴ ᾚᾯѦỈḑј ᴜḑ–ַײẴ ≡ẆᾌṂΎגּ

ᴜḑ–ַײẳ Ẻ◦ᵻḑεҠ ︢≡Ḧ ᴜḑ–ַײ

Ѧḑ֪ṴᴀềᴢѦḑדᴛẘεⱣ ֘іᴴҧ ָ

~0.1 ײַ% ẘε ҇ᶉ Ḫ ẘ

֮ᾑֿכ
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ҥ ởῺᵹσḝḥᶼṐẘ ῶ≡

Planck CMB ╗ẘ֪Ṵ

Ệ҇כ ѭῶẤַײDESIᶂӴ ᶽ
DR8/DR 9 ᾯײᾎὊῶẤַײַ ᵼ/ אָ
ẸαYang et al ., 2021 ) ҧᴢẳẫג
ӠᴹָאẸεẉ ᴿPLANCKᴋᾯַײ

CMB╗ẘᾎὊεḡở҂ ֮ḝḥᶼṐ
ẘ ῶ≡ εפἭTSZᾇẓ KSZᾇẓ
ISWᾇẓ ῆᾹḷẘ ạ≡ ᾐӋ
Ὼјᶡ҇LCDMַײḝḥḘ⁴ᶙ ᴿỆ

ểḃ

ẳẫג Ӡᴹ֪Ṵ֫׆

ᾯ ᵼ/ ֪Ṵ
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ҥ ởῺᵹσḝḥᶼṐẘ ῶ≡

Ắ `ᵼ ᾂ
҂Pairwise ᾛ←
≡ KSZᾇẓ

ֶⱴק ֔ᵘᴆ ֔ᴾ

60000 ѥ ѧẘᾯ

( Ῠ Ί ᶈ 5× 1013-

5× 1014M ᶿ ι ֫ṵ

ᶈ0.1-0.5βεᴧỆ҂Ӡᵸ

₦ὓ ≡KSZᾇẓὒײ5ַ

α ḑỶ+, 2022 aβ

TSZᾇẓ≡ σҧ Ӡᵸ₦ᵂᾩ≡ָ
҂1haloαS/N>60βᵘ 2haloαS/N>30β
εẉᴦ♪Y-MԊ αY~MŬεŬå2β₦
ײַצ╪ αŬå5/3β Ή α

ḑỶ+, 2022 bβ
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ῆ◓ ᵘῆ ≡

üֶⱴISWᾇẓ ֹῆ σ ᴿᾯ јCMB ᶊƞַײԊ ֨ᾎҧᴢISWᾇẓ

јᾯ Ԋײַ ֨ᾎε ײַםגὓ≡Ệẫב⁸ּ ֞ ♆α3.3Ƨβεᾶ Ὕ׳҂ָ׀א

ḽῆ ѧẘᵘԍ◦ ᾛ ײַ ֹ ( + 2022 )

üῬṆ ᵘẮ ᵼ ֶⱴDESIᶂӴ ᶽַײẳ
≡הẸởאָ ῆ◓ Ᾱ σ≡ ῺפἭї
ᵂ ῆᾹײַ ֨ᾎεc-MԊ εb -MԊ ε
ỨỆ Ὼјᶡ҇ȿCDMַײⱣ ᴿỆểḃ
α♠Ӓ +ε2022β

ẳ ≡ Ὼ

֨ᾎ
ῆᾹ ẘc
ῆᾹӬ ᵻḑ
bַײ≡ Ὼβ



ҥ ởῺҊσ ⁸≡Ệ҂⅓ᶸῆᾹַײ ᴀề

ü ḱӠᵼ ⁸Ὕ֦ῆᾹᶼṆַײᾚ⁭ồε ᴀềεḛ
ֽꜙ҂ῆᾹᶬ חײַ ꜛα Fong & Han 2021 β

ü ḱӠ Ắ ῬṆ ᵼ ᴿӏεֶⱴDESI ᶽѦַײᾯ
ᵼᾎὊε ẳẫג ᾇẓ֪ῷεởהὝᴧ֦⅓ᶸ
ῆᾹַײ ᴀề (Fong+22)
üֶⱴDECALS DR8ẫג ᾎὊαẮ ᵼ β
ü DR9ᾯ ᾎὊαῬṆ ᵼ β

Fong, Han, Zhang+, 2022., MNRAS
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ᴦ♪ῆᾹַײΆ ẉᴿ♆

ῆᾹַ׀ײ ֨ᾎԎῑ ᴄΆ

Ṵ֪ײַ

Ҝӗ ῆᾹ ₦

ḱӠᵘᴿӏ ⁸ᴦ♪ῆᾹַײẉᴿ♆

ᵂ‒Ԏῑ ᴄΆ (ẺẩαDong+22ײַ

Ҝӗ ῆᾹ ₦εњ₇₦҇ῆᾹᶬ ♆

Ά ҇їᵂ ḝḥḘ ᶬ ᴖᴶ

44

Han+18

Ὢ‘ Ὣᴂ‘

Equivalent!

Dong*, Zhao*, Han*+22 ApJ

Ὠὔ

Ὠ‘ὨÌÎὓ
Ὢ‘

Ὠὔ

ὨÌÎ‘
άȟὓ Ὣ‘

ᾭ҂Ά ẉᵘ♆јḑײַ ῶ ֨ᾎᾴ ҭַײε ҂ῆᾹַײẉᴿ ᵘ Ὼ
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ῆᾹַײ ᵘגחḘ◦ Ԏῑ ᶹַײ ≡ ♪

ᵣҍ ≡◕Ềᴴҧ῏ῑᾇַײὡ ῆᾹṝ ψ

ῡᵷḘѼσ

ⱴ∫ӋגḘᾎө⁴ἨῆᾹ

֦ῆᾹגחḘ◦ Ӓ῏ײַ ◕ỀαLi, Han+22 β

Ὕ ֦ῆᾹ ᵂởᵓᾯ Ԋײַ (Zhou & Han 22)

ֶⱴῡᵷḘѼ ῆᾹַײ ≡◕Ề
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ü Ḙ ҏ∫εḘῠἒᵒ114ѥαᶽᾑ37 + ḑ77β

üҹ ᵘḘῠἒᵒ 124ѥαᶽᾑ24 + ḑ100β

üѮ7⁸דḘῠҹ αᶽᾑ2 + ḑ5β

üѮ3⁸דᶶҦ ᵘḘῠ ᶓαᶽᾑ1+ ḑ2β

üјױӍḱּרᵃֿכ ῡῶᵘᶼḘẤ ḷᴿӏ

ü₤ᵔῑᶀḦḘῠἒᵒҹ

üѮ Ḙῠ℮ εTeaח∟ Time

üἡὪ Ά ấṜ Άἒᵒ Άᾑ

♪ᶊ ≡ᵘּבί ח∟

ᵹ ᶁ ᴿӏᵘấᾄҏ∫α2022β
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Ḙῠҹ α2022β
ѕ─ṳ◓ⱣḘҹ- ḑј–◓Ᵽљḋҹ

ѕ─ ḑ◓ⱣᵘḝḥḘֿכ ҹαSPCSβ


