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各種暗黒物質探索実験データと
素粒子模型を

系統的に照合するための枠組構築

馬渡 健太郎
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E01: 物質の起源を解明する新たな素粒子模型と
　　初期宇宙進化の理論研究

新学術領域研究「地下宇宙研究」
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Various dark matter searches
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データ
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従来の暗黒物質模型の研究の流れ
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Goal: building an analysis framework of DM searches 
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散乱 
(直接探索実験)

生成 (加速器実験)

対消滅 (残存量) (間接探索実験)

本研究が提案する暗黒物質模型の研究枠組

SM

SM

DM

DM

各種実験データ

暗黒物質模型
{LDM;mDM, gDM, · · · }

インプット

模型選別 
パラメーター制限

1. 暗黒物質模型のラグランジアンを共通のインプット
2. 各種探索実験に必要な物理量を計算
3. 各種実験データとの比較
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DM (or MET) searches at LHC Run-I
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Top-down approach

Bottom-up approach

EFT : SM + DM particles

SM

SM

DM

DM

{L;mDM,m1,m2, · · · , g1, g2, · · · }

{L;mDM,M⇤} L =
1

M2
⇤
�̄�µ� q̄�µq

UV model : SUSY, ExtraDim, …
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DM (or MET) searches at LHC Run-II
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Top-down approach

Bottom-up approach

EFT : SM + DM particles

SM

SM

DM

DM

{L;mDM,m1,m2, · · · , g1, g2, · · · }

{L;mDM,M⇤} L =
1

M2
⇤
�̄�µ� q̄�µq

Simplified model : SM + DM + Mediator particles

UV model : SUSY, ExtraDim, …

{L;mDM,mmed, gDM, gq} L = gDMZ 0
µ�̄�

µ�+ gqZ
0
µq̄�

µq
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ATLAS [1903.01400, JHEP]
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missing E vs. resonance searches collider vs. direct searches
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ATLAS [1903.01400, JHEP]
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FeynRules

MG5aMCMadDM
micrOMEGAs



                             Kentarou Mawatari (Iwate U.)地下宇宙 (Zoom) - 2020.6.2 /10

A comprehensive simplified DM study: s-channel spin-0
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X=DM
Y=mediator

Arina, Backovic, Conte, Fuks, Guo, Heisig, Hespel, 
Kraemer, Maltoni, Martini, KM, Pellen, Vryonidou 
[1605.09242, JHEP]
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Spin-2 model: MET vs. resonance searches
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Kraml, Laa, KM, Yamashita [1701.07008, EPJC]


