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一、总体进展情况 Overall progress
1.课题中期总体进展情况 Overall progress of the project
对照课题任务书的计划目标和各项主要指标要求，简要阐明课题中期进展情况，评述课题中期任务的实施进展状态。
课题总体按计划进行。
a) 在像素传感器部分，至本项目中期考核为止，像素传感器部分基本按照计划完成了全部研发工作，并已经实现项目中期的考核指标。 
The overall project proceeds as planned.            
A) In the pixel sensor section, until the mid-term assessment of this project, the pixel sensor section has basically completed all the research and development work according to the plan, and has achieved the mid-term assessment indicators of the project.
课题组完成了第一版芯片的设计、流片以及全面的测试。第一版芯片经测试，实现了主要的功能，包括像素单元模拟信号放大、读出、外围逻辑数据缓存，高速数据接口输出输出等，在测试中发现第一版芯片存在电源环弱连接导致的漏电流问题，通过强制供电的方法得到了解决，未对功能测试造成影响。此外，在测试中发现的偏置电路产生模块、像素单元数字逻辑等问题已经通过仿真得到了复现和验证，并在第二版芯片中得到了解决。
The task group completed the design, tape-out and comprehensive testing of the first version of the chip. The first version of the chip has been tested to achieve the main functions, including pixel unit analog signal amplification, read out, peripheral logical data cache, high-speed data interface output, etc. In the test, we found that the first version of the chip has leakage current problems caused by weak power ring connection, which was solved by forced power supply method, but did not affect the function test.In addition, the problems found in the test, such as offset circuit generation module, pixel unit digital logic, have been reproduced and verified by simulation, and solved in the second version of the chip.
在此基础上完成了第二版芯片的改进设计和流片。在第二版芯片中一方面针对第一版芯片测试发现的问题，进行问题修复；另一方面主要提升了芯片在数字逻辑时序方面的裕量和可靠性，并改进了芯片在功耗方面的性能, 将之前的各独立模块进行整合，使得芯片能够实现完整的功能，也可独立工作，初步满足设计要求。目前刚刚接收芯片裸片，即将针对第二版芯片开展测试工作。
On this basis, the improved design and MPW of the second version are completed. On the other hand, it improves the margin and reliability of the chip in digital logic timing, and improves the performance of the chip in power consumption. Integrating the previous independent modules enables the chip to achieve complete functions and work independently, initially meeting the design requirements. At present, bare chip has just been received, and the test work will be carried out for the second version of the chip.
在课题主要指标要求方面，课题任务书提出两个关键指标，即位置分辨好于5微米，以及抗辐照性能好于1Mrad。对于位置分辨指标，经过物理仿真，该指标等于为在满足低物质量的前提下，像素单元的面积小于25微米×25微米。在像素芯片研发过程中，课题组首先提出了新的读出架构，使得读出芯片一方面能在满足CEPC实际的40MHz高对撞频率运行模式、高计数率和短读出时间的情况下，同时满足像素单元的功能尽量紧凑和简单。另一方面，在芯片设计过程中，严格约束像素单元面积，最终在第一版芯片中实现了25微米×25微米的像素单元面积，并且在第二版芯片中，进一步尝试设计了24微米×25微米的更小的像素单元，达到了项目中期的考核指标（像素尺寸小于或者等于25微米×25微米）；由于目前尚无法采用多层径迹符合的方式验证真正的位置分辨，因此实际的5微米位置分辨指标暂时也无法验证。后续将通过完整的系统集成来进一步验证课题最终指标。
In terms of the requirements of the main indicators of the project, two key indicators are put forward in the project task book, that is, the location resolution is better than 5 microns, and the irradiation resistance is better than 1 Mrad.For the location resolution index, the physical simulation shows that the index is equal to the area of the pixel unit less than 25 micron *25 micron under the premise of meeting the low material quality.In the process of developing the pixel chip, our group first proposed a new reading architecture, which makes the reading chip as compact and simple as possible to satisfy the actual 40MHz high collision frequency operation mode, high count rate and short reading time of CEPC.On the other hand, during the chip design process, the area of pixel cells is strictly restricted. Finally, the area of pixel cells of 25 micron by 25 micron is achieved in the first chip. In the second chip, smaller pixel cells of 24 micron by 25 micron are further tried to be designed, reaching the mid-term assessment target (pixel size is less than or equal to 25 micron by 25 micron).At present, it is not possible to verify the true location resolution using multilayer track matching, so the actual 5 micron location resolution index can not be verified for the time being.Subsequently, the final indicators of the project will be further validated through complete system integration.
对于抗辐照性能方面，在研究过程中已经通过探测器的TCAD仿真，评估了探测器的抗辐照能力。仿真结果显示1MRad的总剂量效应对传感器的电荷收集与漏电流工作性能的影响可以忽略。总剂量在1MRad辐照环境下，像素传感器可实现正常工作，达到此外项目的中期指标（在器件仿真中验证传感器的抗辐照总剂量达到1MRad以上）。由于像素探测器的整体实现是基于国外同类探测器已经得到验证的Towerjazz CIS 180nm工艺，且抗辐照能力最主要是和工艺相关，像素模拟电路的结构也与之相类似，因此探测器整体的抗辐照能力最终是有保证的。目前由于辐照测试设备的故障，实际的总剂量效应测试暂未开展。下一步将利用太初1、2两版芯片开展辐照测试工作。
For the radiation resistance, the TCAD simulation of the detector has been used to evaluate the radiation resistance of the detector.The simulation results show that the total dose effect of 1MRad has negligible influence on the charge collection and leakage current performance of the sensor.When the total dose is 1 MRad, the pixel sensor can work normally and reach the mid-term target of the other project (the total anti-radiation dose of the sensor is above 1 MRad verified in the device simulation).Since the overall implementation of the pixel detector is based on the Towerjazz CIS 180nm process which has been verified by similar detectors abroad, and the anti-irradiation capability is mainly related to the process, and the structure of the pixel analog circuit is similar, the overall anti-irradiation capability of the detector is ultimately guaranteed.At present, the actual total dose effect test has not been carried out due to the failure of the radiation testing equipment.The next step is to use Taichu 1 and 2 chips for radiation testing.
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]b) 在探测器整机设计方面， 已经初步完成探测器单元模块的设计与探测器整机支撑结构的设计，
CEPC实验的内径迹探测器采用双面结构的探测模块设计（Double-sided ladder），即在一层支撑结构的两面各安装一层硅像素探测器芯片及电缆，实现两层探测器公用一层支撑结构，以达到减小顶点探测器物质量、降低多次散射效应的目的，同时双面结构能够提高探测器的空间分辨和本底抑制能力。Ladder的设计尽可能减小探测器的物质量，因此采用了低原子序数的材料。探测模块设计为在超轻型支撑条的双面各安装一层硅像素芯片及柔性电缆构成双面型探测单元结构，该结构主要包括五部分：硅像素芯片、聚酰亚胺薄膜（Kapton）柔性电缆、碳纤维泡沫复合支撑结构、柔性电缆和硅像素芯片，每部分之间采用丙烯胶粘接。
Among them, the support structure of the detector is carbon fiber, foam and other materials with low atomic number.The project group has drawn and processed the engineering drawing of the supporting structure of a single module.At present, we have started to communicate with potential manufacturers about the production of supporting structure samples of the module, and one manufacturer has preliminarily tested the manufacturing process of the supporting structure of the module, and has completed some samples.
b) 在探测器整机设计方面， 已经初步完成探测器单元模块的设计与探测器整机支撑结构的设计，
CEPC实验的内径迹探测器采用双面结构的探测模块设计（Double-sided ladder），即在一层支撑结构的两面各安装一层硅像素探测器芯片及电缆，实现两层探测器公用一层支撑结构，以达到减小顶点探测器物质量、降低多次散射效应的目的，同时双面结构能够提高探测器的空间分辨和本底抑制能力。Ladder的设计尽可能减小探测器的物质量，因此采用了低原子序数的材料。探测模块设计为在超轻型支撑条的双面各安装一层硅像素芯片及柔性电缆构成双面型探测单元结构，该结构主要包括五部分：硅像素芯片、聚酰亚胺薄膜（Kapton）柔性电缆、碳纤维泡沫复合支撑结构、柔性电缆和硅像素芯片，每部分之间采用丙烯胶粘接。
其中，探测器的支撑结构采用低原子序数的碳纤维、泡沫等材料。课题组已经单个模块的支撑结构绘制加工的工程图。目前已开始和潜在厂家沟通模块支撑结构样件的生产事宜，并有一个厂家初步试验了该模块支撑结构的制造工艺，并已经完成部分样品。
Among them, the support structure of the detector is carbon fiber, foam and other materials with low atomic number.The project group has drawn and processed the engineering drawing of the supporting structure of a single module.At present, we have started to communicate with potential manufacturers about the production of supporting structure samples of the module, and one manufacturer has preliminarily tested the manufacturing process of the supporting structure of the module, and has completed some samples.
另外，在柔性电缆方面，完成初步的设计与制样。为了减小探测灵敏区内的物质量，提高测量精度，同时考虑到柔性电缆的电学性能，以满足整条Double-sided ladder上所有芯片的读出，首先采用了镀铜Kapton柔性电缆，后续将使用镀铝Kapton柔性电缆，可以进一步减小物质量。目前实现的柔性电缆的结构及厚度的初步优化。
In addition, preliminary design and sample preparation are completed for flexible cables.In order to reduce the quality of the material in the detection sensitive area and improve the measurement accuracy, while taking into account the electrical performance of the flexible cable to meet the readout of all the chips on the entire Double-sided ladder, the copper-plated Kapton flexible cable is used first, and then the aluminum-plated Kapton flexible cable will be used to further reduce the material quality.Preliminary optimization of the structure and thickness of flexible cables currently implemented.
在整机结构方面，课题组结合物理方案的优化结果和考虑将来束流测试的需求，完成了硅径迹探测器的整体支撑结构的初步工程设计。顶点探测器样机将由三层Double-sided ladder组成一个桶形的结构。
In terms of the whole structure, the project group has completed the preliminary engineering design of the overall support structure of the silicon track detector based on the optimization results of the physical scheme and the requirements of future beam testing.The vertex detector prototype will consist of three layers of Double-sided ladder to form a barrel structure.
1. 在数据获取系统研制方面，完成初步完成了多个模块取数系统的初步设计。
采用实验室已有的基于法国研制的Minosa芯片制作的硅像素探测器Ladder及其读出电子学，组成5个Ladder的模型，研制数据获取系统（Data Acquisition, DAQ）进行触发模式下的数据获取，每个Ladder数据采用千兆网络TCP/IP读出，DAQ软件完成数据读出、组装和数据处理，并在放射源和束流实验中完成了数据获取系统的调试与验证。
C) In the development of data acquisition system, the preliminary design of several module counting systems has been completed.            
Using the silicon pixel detector Ladder and its readout electronics, which is based on the Minosa chip developed in France in the laboratory, five Ladder models are built to develop a data acquisition system (Data Acquisition,DAQ) data acquisition in trigger mode, each Ladder data is read out using Gigabit Network TCP/IP, DAQ software completes data read out, assembly and data processing, and the debugging and validation of data acquisition system in radiation source and beam experiments are completed.
另外，课题组也进行大数据处理框架下DAQ系统研究。研究针对CEPC径迹探测器产生的大数据量和在线处理需求，DAQ研究了采用大数据框架和计算机集群进行在线数据处理的方法，建立了Hadoop、HDFS、HBase、Spark和Yarn的大数据架构体系和计算环境，进行大数据处理和存储的实验研究。
In addition, the research group also conducts DAQ system research under the framework of large data processing.To meet the needs of large data and online processing generated by CEPC track detectors, DAQ studied the method of online data processing using large data framework and computer cluster, established Hadoop, HDFS, HBase, Spark and Yarn large data architecture and computing environment, and carried out experimental research on large data processing and storage.
[bookmark: OLE_LINK15][bookmark: OLE_LINK16]其中，探测器的支撑结构采用低原子序数的碳纤维、泡沫等材料。课题组已经单个模块的支撑结构绘制加工的工程图。目前已开始和潜在厂家沟通模块支撑结构样件的生产事宜，并有一个厂家初步试验了该模块支撑结构的制造工艺，并已经完成部分样品。
Among them, the support structure of the detector is carbon fiber, foam and other materials with low atomic number.The project group has drawn and processed the engineering drawing of the supporting structure of a single module.At present, we have started to communicate with potential manufacturers about the production of supporting structure samples of the module, and one manufacturer has preliminarily tested the manufacturing process of the supporting structure of the module, and has completed some samples.
另外，在柔性电缆方面，完成初步的设计与制样。为了减小探测灵敏区内的物质量，提高测量精度，同时考虑到柔性电缆的电学性能，以满足整条Double-sided ladder上所有芯片的读出，首先采用了镀铜Kapton柔性电缆，后续将使用镀铝Kapton柔性电缆，可以进一步减小物质量。目前实现的柔性电缆的结构及厚度的初步优化。
In addition, preliminary design and sample preparation are completed for flexible cables.In order to reduce the quality of the material in the detection sensitive area and improve the measurement accuracy, while taking into account the electrical performance of the flexible cable to meet the readout of all the chips on the entire Double-sided ladder, the copper-plated Kapton flexible cable is used first, and then the aluminum-plated Kapton flexible cable will be used to further reduce the material quality.Preliminary optimization of the structure and thickness of flexible cables currently implemented.
在整机结构方面，课题组结合物理方案的优化结果和考虑将来束流测试的需求，完成了硅径迹探测器的整体支撑结构的初步工程设计。顶点探测器样机将由三层Double-sided ladder组成一个桶形的结构。
      In terms of the whole structure, the project group has completed the preliminary engineering design of the overall support structure of the silicon track detector based on the optimization results of the physical scheme and the requirements of future beam testing.The vertex detector prototype will consist of three layers of Double-sided ladder to form a barrel structure.

a) [bookmark: OLE_LINK17]在数据获取系统研制方面，完成初步完成了多个模块取数系统的初步设计。
采用实验室已有的基于法国研制的Minosa芯片制作的硅像素探测器Ladder及其读出电子学，组成5个Ladder的模型，研制数据获取系统（Data Acquisition, DAQ）进行触发模式下的数据获取，每个Ladder数据采用千兆网络TCP/IP读出，DAQ软件完成数据读出、组装和数据处理，并在放射源和束流实验中完成了数据获取系统的调试与验证。
另外，课题组也进行大数据处理框架下DAQ系统研究。研究针对CEPC径迹探测器产生的大数据量和在线处理需求，DAQ研究了采用大数据框架和计算机集群进行在线数据处理的方法，建立了Hadoop、HDFS、HBase、Spark和Yarn的大数据架构体系和计算环境，进行大数据处理和存储的实验研究。
D) In the development of data acquisition system, the preliminary design of several module counting systems has been completed.            Using the silicon pixel detector Ladder and its readout electronics, which is based on the Minosa chip developed in France in the laboratory, five Ladder models are built to develop a data acquisition system (Data Acquisition,DAQ) data acquisition in trigger mode, each Ladder data is read out using Gigabit Network TCP/IP, DAQ software completes data read out, assembly and data processing, and the debugging and validation of data acquisition system in radiation source and beam experiments are completed.            In addition, the research group also conducts DAQ system research under the framework of large data processing.To meet the needs of large data and online processing generated by CEPC track detectors, DAQ studied the method of online data processing using large data framework and computer cluster, established Hadoop, HDFS, HBase, Spark and Yarn large data architecture and computing environment, and carried out experimental research on large data processing and storage.

2.课题调整情况Project Adjustment
如课题出现超前/迟滞等情况，请详细说明原因、措施及履行相关审批管理制度的情况。
In case of advance/delay of the project, please specify the reasons, solution and implementation of the relevant approval management system.

[bookmark: OLE_LINK18]按进度进行，无重要调整
Progress without major adjustments

二、取得的重要进展及成果 Important progress and achievements made
1.课题中期重要进展及成果Important progress and achievements
简要介绍课题研究工作的重要进展、阶段性成果（一般不超过3项）及前景。
Briefly introduce the important progress, phased achievements (generally no more than 3) and prospects of the project research work

a) 基于全新的读出架构，研制出新型CMOS传感器
像素读出芯片方面，在国内外目前没有一款现有的传感器能满足CEPC的物理要求的情况下，提出了全新的读出架构，基于事例驱动结构实现像素阵列单元的随机击中和低死时间读出，基于列端时间戳锁存实现了40MHz高对撞频率模式下的低事例损失率，基于芯片两级缓存的结构实现了超过每芯片好于120MHz的高计数探测和兼容触发模式和无触发模式的运行功能。
按计划完成了第一版芯片的设计、流片和全面的测试。芯片功能符合仿真预期。实测像素模拟前端电路将时间游动效应从通常的微妙量级提高到36ns（@300 e-–1.5 ke-），高速数据接口实测可稳定工作在2.24GHz以上。像素单元面积严格控制在25微米×25微米以内，可以满足课题空间分辨好于5微米的要求。
在第一版芯片测试基础上，又完成了第二版芯片的流片。第二版芯片一方面针对第一版芯片测试发现的问题，进行了问题修复；另一方面主要提升了芯片在数字逻辑时序方面的裕量和可靠性，并改进了芯片在功耗方面的性能。通过探测器的TCAD仿真，评估了探测器的抗辐照能力。仿真结果显示1MRad的总剂量效应对传感器工作性能的影响有限。该辐照环境下，像素传感器可实现正常工作。
A) New CMOS sensor based on new read out architecture
On the aspect of pixel readout chip, no existing sensor can meet the physical requirements of CEPC at home and abroad, a new readout architecture is proposed. Random hit and low dead time readout of pixel array unit are implemented based on case-driven structure, low case loss rate is achieved in 40MHz high collision frequency mode based on column-side timestamp latch, and two-stage slow-down based on chip.The memory architecture enables high count detection over 120MHz per chip, compatible with trigger mode and no trigger mode.
The first version of the chip has been designed, streamed and tested as scheduled.The function of the chip meets the simulation expectation.The measured pixel analog front-end circuit increases the time drift effect from the usual subtle level to 36 ns (@300 e--1.5 ke-), and the high-speed data interface can work stably over 2.24GHz.The area of the pixel unit is strictly controlled within 25 micron by 25 micron, which can meet the requirement of better spatial resolution than 5 micron.
On the basis of the first version of chip test, the second version of chip is completed.On the one hand, the second version of the chip repairs the problems found in the first version of the chip test; on the other hand, it mainly improves the margin and reliability of the chip in digital logic timing, and improves the performance of the chip in power consumption.The radiation resistance of the detector is evaluated by the TCAD simulation of the detector.The simulation results show that the total dose effect of 1MRad has limited influence on the performance of the sensor.Under this irradiation environment, the pixel sensor can work normally.

2.预期社会经济效益 Expected socio-economic benefits
重点阐明对学科/行业产生的重要影响，对社会民生、生态环境、国家安全等的作用，以及研究成果的合作交流、转移转化和示范推广情况，人才、专利、技术标准战略在课题中的实施情况等。
Focus on clarifying the important impact on the discipline/industry, the role of society, ecological environment, national security, as well as the cooperation and exchange of research results, transfer and transformation, demonstration and promotion, talent, patent, technology standard strategy in the implementation of the project.
本项目在执行过程中对粒子物理探测器研究的前沿方向产生重要影响。目前，粒子物理探测器研究热点正逐渐向电子对撞机上的高精度探测器转移。课题组成员在项目执行过程中多次在国际会议做相关研究进展的报告。由于本课题研究内容是学科的热点，很多国外著名研究单位都表示希望加入。其中，西班牙IFEA研究所加入本课题中高精度抗辐照传感器芯片设计，他们与本课题组紧密合作，并负责设计了本课题的太初1芯片中的像素内的数字电路。利物浦大学与本课题组对径迹探测器整机结构进行合作研究。另外，牛津大学、卢瑟福实验室、伯明翰大学也相继参加CEPC外层硅径迹探测的合作研究。
另外，本课题所研究的高精度CMOS传感器芯片属于先进芯片设计，在芯片设计与测试的过程中培养了一批青年骨干（包括研究生，博士后）的学术水平，为中国芯片设计产业舔砖加瓦。
This project has an important impact on the frontier direction of particle physical detector research during its implementation.At present, the research hotspot of particle physics detectors is gradually shifting to the high-precision detectors on the electronic collider.The members of the project team have made many reports on relevant research progress in international conferences during the process of project implementation.Because the research content of this topic is a hot topic in the discipline, many well-known research institutions abroad have expressed their desire to join.Among them, the Spanish IFEA Institute joined in the high-precision anti-irradiation sensor chip design in this project. They worked closely with this project group and were responsible for the design of the digital circuit in the pixels of the original 1 chip of this project.The University of Liverpool cooperated with our team to study the whole structure of the track detector.In addition, Oxford University, Rutherford Laboratory and Birmingham University have also participated in the cooperative study of the outer silicon track detection of CEPC.
In addition, the high-precision CMOS sensor chip studied in this project is an advanced chip design. In the process of chip design and test, a number of young backbone (including postgraduate and postdoctoral) have been trained in academic level, which is to add tile to the chip design industry in China.

三、课题人员及经费投入使用情况 Status of project participants and funding usage
1.人员及经费投入情况 Personnel and financial input
对照课题任务书阐述课题资金（包括中央财政专项资金、其他来源资金等）到位情况、课题资金单独核算情况、预算调剂情况、支出情况和经费使用监督管理情况、人员投入情况等。
The project and task funds (including special funds of the central finance and funds from other sources, etc.), separate accounting of the project funds, budget adjustment, expenditure, supervision and management of the use of funds, personnel input, etc.
Subject name: Key technology validation of silicon track detector.The total funds were 12 million yuan, and as of 30 June 2020, the project received an appropriation of 10,722,000 yuan (special funds of 10,722,000 yuan, of which 935,830,000 yuan was directly appropriated and 136,360,000 yuan was indirectly appropriated).Self-financing of 100,000 yuan).Direct expenditure was 23484,000 yuan (including purchase of equipment, trial-production equipment, materials, cooperation and communication, labor services, etc.), indirect expenditure was 1.253 million yuan, and the cumulative expenditure for the project was 3.637 million yuan.The project executes the budget according to the plan. At present, the expenditure is normal and has not exceeded the budget.Details can be found in the following table (units: RMB 10,000):

2.课题经费拨付情况 project allocation status
课题承担单位向课题参与单位拨付中央财政资金情况。
The central financial funds allocated by the project leading institute to the task leading institute and the task leading institute to the task participating institute.


3.人员及经费实际调整情况Actual adjustment of personnel and funds
如出现经费未及时到位、停拨、迟拨等特殊情况，请详细说明原因、措施、履行相关审批管理制度以及整改等情况。
In case of any special circumstances such as not timely arrival of funds, suspension of funds, late disbursements, etc., please explain in detail the reasons, measures, implementation of the relevant examination and approval management system and rectification, etc.

[bookmark: OLE_LINK19][bookmark: OLE_LINK20]项目的骨干人员与经费按计划落实，无调整变化情况。
The key personnel and funds of the project are implemented according to the plan, and there are no adjustments and changes.

四、课题配套支撑条件情况 Project supporting conditions
阐述各主要研究任务的配套支撑条件落实及调整变化情况。如有调整变化，请说明调整变化对完成课题目标的影响和作用。
Explain the implementation and adjustment of supporting conditions for each main research task. If there is any change, please describe the impact and effect of the change on the achievement of the project objectives.

各个研究任务的配套支持条件按计划落实，无调整变化情况。
The supporting conditions for each research task are implemented in accordance with the plan without any adjustment.
五、课题组织实施管理工作 project Organization and implementation management 
1.课题组织管理情况 Project organization and management
[bookmark: OLE_LINK3]阐述课题按照一体化组织实施的要求，内部管理机构和管理制度建立、运行情况和效果，以及课题牵头单位组织课题内交流、检查评估等方面的管理情况。
This paper expounds the implementation requirements of the project in accordance with the integration organization, the establishment of Internal management structure and management system, operation status and effect, and the leading institute of the project organizes the management of communication, inspection and evaluation among tasks.

 该课题组由中国科学院高能物理研究所、山东大学、西北工业大学、南京大学四个单位的研究科研骨干成员、博士后及研究生组成，单位之间的管理方式主要是每周的网络工作会议和每年两次的定期研讨会，根据实际需要还会有不定期的在线交流。通过流畅的交流，能够保证课题成员能够充分理解整个课题的最终目标，进行高效的研究工作，完成课题任务。
课题负责人负责本课题的研究活动安排，一般情况需要等小组每周开一次项目例会，开展课题组内部的学术交流，按项目计划进度安排研究工作，确保各子系统研究(其中包括传感器设计、读出电路与数据获取系统、探测器整机系统设计、芯片与系统测试等研究)按预定的计划进行。根据课题进展情况，随时进行统筹安排，组织 编写年度进展报告。 另外，课题通过专业项目管理软件管理项目进度与协调资源。
This project group is composed of four key members of research and scientific research, postdoctoral and postgraduate students from Institute of high energy physics, Shandong university, Northwest Industrial University and Nanking University of the Chinese Academy of Sciences. The main mode of management among the units is the weekly network work conference and the twice-yearly regular seminar. There will also be occasional online communication according to actual needs. Through smooth communication, it can ensure that project members can fully understand the ultimate goal of the whole project, conduct efficient research, and complete the project tasks.
The person in charge of the project is responsible for the arrangement of the research activities of the project. In general, it is necessary for the team to hold a regular project meeting once a week, to conduct academic exchanges within the project group, to schedule the research work according to the project schedule, and to ensure that the research of each subsystem (including sensor design, readout circuit and data acquisition system, whole detector system design, chip and system testing) is carried out. The scheduled schedule proceeds. According to the progress of the project, make overall arrangements at any time and organize the preparation of annual progress reports. In addition, the project manages project progress and coordinates resources through professional project management software.
2.课题间协作情况 Inter-project collaboration
[bookmark: OLE_LINK4][bookmark: OLE_LINK5]阐述课题参与重点专项的相关管理活动，课题间资源与数据共享、协作研发以及成果转化应用情况等。
describes the related management activities of key projects, resource and data sharing, collaborative R & D, and application of achievements transformation and so on
本项目负责人兼任本课题负责人。项目负责人每年度会组织两次各课题任务的进展 讨论会，上述关联课题会根据研究每年度的最近进展情况进行协调，以保证各课题的顺 利执行。根据每个课题进展情况，本项目负责人进行统筹安排，组织编写年度进展 报告。另外，通过文件共享系统，各课题实时共享研究进度与成果。 本课题与课题三的高粒度量能器研发都需要进行束流测量，共享束流测试的束流时间与测试资源，并在CEPC探测器与物理工作组的框架下共同对CEPC物理目标、进行探测器结构的优化。 
The person in charge of this project is also the person in charge of this project.The project leader organizes two seminars on the progress of each project task each year. The above related topics will be coordinated according to the recent progress of each research year to ensure the smooth implementation of each project.According to the progress of each project, the project leader makes overall arrangement and organizes the preparation of the annual progress report.In addition, through the file sharing system, each topic can share the progress and results of the research in real time.The research and development of high-granularity transducers in this project and Project 3 all require beam measurement, share the beam time and test resources for beam measurement, and optimize the physical target and structure of CEPC detectors under the framework of CEPC detectors and Physics Working Group.

[bookmark: OLE_LINK6][bookmark: OLE_LINK7]3.组织实施风险及应对情况 Organization and implementation risk and response
[bookmark: OLE_LINK8][bookmark: OLE_LINK9]阐述课题在组织实施过程中，面对外部政策、组织管理、研发变化和知识产权等方面的风险以及应对措施。
In the process of organization and implementation, the project faces the risks of external policies, organizational management, R & D changes and intellectual property rights and the corresponding measures.

项目进展顺利，风险基本可控。然而，近期美国的禁运政策导致了本项目购置主要设备（龙门系统）的价格提升，该设备的主要供货商来自美国。项目的解决措施是找到了能够提供类似高标准设备的中国公司，投标购置程序已经开始。同时，由于我们与大多数国际合作伙伴使用的供应商不同，在该设备的操作方面会面临一些挑战，但这也是一个机遇，能让国内企业有机会接触到我们的国际合作伙伴，由此可为这些企业带来长远的利益。
The project is progressing smoothly and the risk is basically under control. However, the recent U.S. embargo policy has led to an increase in the price of the main equipment (Dragon Gate System) purchased by the project from the United States. The solution to the project is to find a Chinese company that can provide similar high-standard equipment, and the bidding acquisition process has started. At the same time, because we are different from the suppliers used by most international partners, there will be some challenges in the operation of this equipment, but this is also an opportunity for domestic enterprises to have access to our international partners, which can bring long-term benefits to these enterprises.
[bookmark: OLE_LINK10]六、课题组织实施中的重大问题及建议 Major problems and suggestions in project organization and Implementation

无

[bookmark: OLE_LINK11][bookmark: OLE_LINK12]七、任务书中有特殊约定或其他需要说明的事项 special agreements in task book or other matters to be explained

无
[bookmark: _GoBack]
- 10 -

