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• A;BC<Higgs9D@10-4 (GeV/c) -1(EFG>HIJ)
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CEPC 基线探测谱仪概念设计
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• CEPC ]^_`#$%&'()abZcdefg4hij,-.klmndoEFG>H
TPC pqr*+H4Higgs 9D<3 Tesla@4Z pole 9D<2 Tesla@

• TPCs3tuK&vwxyzZ!BC{<dP/p ~ 0.1%, 89:;<0.1X0 , 100 μm|}BC@

Z 物理不同动量下的物理需求时间投影室TPC径迹探测示意图
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• ��CEPCZ'()kl��uEFG>HZ,-��4P���T��%S�;B���
EFG>H���Z�&�N>?



Huirong Qi

GHIJKTPCLMNO –YZ[\TX

9

• CEPCP Z 9DQ Higgs 9D�Z#�&� ��¡¢
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• TPC,-.�®��b�
• ¤¥Pº»'(�¼½x¾o¿ÀÁ¦ÂÃÄ#�&Z¨©<ÅCEPC@
• VW#�&� ÆÇÈ�ÉÊË��®Z��4��ÌF%Í�Î>?

• r����¢
• !"ÏGEM+MMmn4��ÐÑÒ50mmO50mm → 200mmO200mm
• ����ÓÔ!l�{Z9D,-/0<!MNZ@4IBFOGain<2]iI9D/0
• ��Õ~1«Öp×Ø-;4ÙÚÛÌF%Í�Î'7IBFÜZ>?



Huirong Qi

GHIJKTPC,^_NO –T`aN]

12

• ��gÝÐÞ CEPC Z TPC ßà)4VW*+á"-;Q¦§á"â���
• ã�UVäåæç*+-;4VWäåæçTZ*+V���

oapqr stqr uvoap wxDEyz

wxDE{|}~oayz �����xstqrL�a
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• ÐÞ CEPC Ë�Z8èé(<5mW/�ê)ZË�%&±ASIC��
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• �èVWCEPC Ë�8èé(<5mW/�ê) ASIC��4ëVWìíîï
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• VWüýþ-ÿíl4ÙÚË�þkl!ò¡¢
• VWÌF|}BC{V�-;4"#66 μm~108 μm
• VWäåæç5�";TdE/dxZV���~3.3%
• TPCßà)��VW1«×Ø$%-ÿ'&

https://doi.org/10.1016/j.nima.2022.167241
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• TPC,-.'()àZ9:;/0 < 0.1X0  (CEPC CDR)
• úPadàË�sÉVW<0.1 X0<'(@, <0.4 X0<*+,@

• -./àË�mn-7úPadàZË�9:;<Bump bondZÆ01o@
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• EFG>HP!l�{TZ234Ì& (Voxel Occupancy)s5á��
• ½6ú¬­PadàË�7]-¬­./àË�4EFG>H-;89234Ì&:sÉ;<
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• #�&� [=Z>?sÉ��,-.$%Z!òQ#�&� {Z��
• Higgs9Db�ZEc>�?@¨©
• '(MNb�: Lumi ~ 2O1036

• V�Q��B�¡¢AB/�CD��
• IBFOGain~ 1

• |}EF4GHI'ÒDistortion  <100 μm (Z 9D)

• '7I'(Bkl/!ò��
• ��mxZã�

• Laser alignment system
• Z->μμ event
• ALICE TPC /LEP TPCsJL�K

• MDIZ!ò<CEPC MDI Study Group@
• Beam background!ò

https://doi.org/10.1088/1748-0221/12/07/P07005
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• LCTPC^_£pLMNOPZ��Qñ4qEFG>H����3tRv¶·
• !"9D��Ï2016S12T�q£pL�U4ë72020S�qVW�XY$Z)[
• uT2K\ALICEÉÊü¦e+e-'()Zs"Îo��4]AMPGDZ��Îo

LCTPC国际合作组 德国DESY 1.0T的桶型磁场



Huirong Qi

�����GHIJ����NO��

21

• ¡£8èéZË���mn4VW-./àË�àEFG>HTPCZßà)��
• 200 μm-500 μmZ-Ë�^_¬N4PÌF`VW`PZK&L6"ñ<dN/dx+dE/dx@
• aÁb����Q-./Ë�àZEFG>HTPCßà)V���

空间上实现更高dN/dx+dE/dx 德国DESY 1.0T的桶型磁场
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• ����GHIJKbcLMNO���UV�� ¡l,^_NO$N]�
¢£500mm¤¥¦SlGHIJK,^_$§CEPClp�jk$¨©ª«¬
TX�GHIJKl­®��¯°�±²o³´k

• µ¶x·VQhi_hi1S (Z pole) l¸¹ºg$L��¨©TX�GHI
JK��}²~�»¼l��jk$��LCTPC��½$��¾­x·VQ
hi_�¿À^bcGHIJK��NO
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