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项目下一阶段工作计划
Work plan for the next phase of the project
（提纲）outline
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项目名称：Project name:
项目牵头单位：Project leading institute
项目负责人：Project leader

一、任务书中待完成的研究内容、目标和考核指标The research contents, objectives and assessment indicators to be completed in the task book
[bookmark: OLE_LINK13]（请分项描述）
 (Please describe by tasks)
目前根据任务书内容，已经完成了中期考核指标，其他各部分研究内容已经或正在开展中。其中，
研究内容2，灵敏探测器的研制。下一步需要开展灵敏单元的批量生产、包装和测试工作。并与读出电子学板实现模块化组装技术，开展单层样机的组装。
研究内容3，读出电子学和数据获取系统的研制。下一步需要开展前端读出电子学板、数据接口板的批量生产，用于单层样机的组装。
研究内容4，机械设计和制作。后面会开展用于样机的支撑结构、宇宙线和束流测试平台的设计和研制。
研究内容5，量能器的集成和测试。待灵敏单元和读出电子学板批量生产、测试完毕后，开展量能器单层样机的组装及整机集成。并利用宇宙线和束流开展测试。
研究内容6，数据分析和性能研究，待整机组装完毕后，开展宇宙线和束流测试，进行数据分析。
At present, according to the content of the task book, the mid-term assessment index has been completed, and other parts of the research content has been or is in progress. Where,
Research Content 2, Development of Sensitive Detector. The next step is the batch production, packaging and testing of sensitive units. It also implements modular assembly technology with the readout electronic board and develops the assembly of single-layer prototype.
Research Content 3, Development of Readout Electronics and Data Acquisition System. The next step is to develop batch production of front-end readout electronic board and data interface board for single-layer prototype assembly.
Research content 4, mechanical design and production. The design and development of the supporting structure, cosmic ray and beam test platform for the prototype will be carried out later.
Research Content 5, Integration and Testing of HCAL. After the batch production and testing of the sensitive unit and the readout electronic board are completed, the assembly and integration of the single-layer prototype of the calorimeter will be carried out. Tests were carried out using cosmic rays and beams.
Content 6: Data analysis and performance research. After the whole unit is assembled, cosmic ray and beam tests are carried out to analyze data.
二、任务书研究内容完成情况The completion of the research content of the task book
（请分项描述待完成的研究内容及对应考核指标目前完成情况和主要差距）：Please describe the research contents to be completed and the current completion status and main gaps of corresponding assessment indicators
成像型强子量能器技术验证课题任务书研究内容包含6个部分：
1） 量能器的物理设计
已经完成了原型机物理设计，确定设计参数，模拟结果显示能量分辨好于60%/(E/GeV)3%，线性优于3%，满足任务书需求
2） 灵敏探测器的研制
已经完成了灵敏单元的制作、包装、测试工艺及相应设备平台的研制和调试。下一步需要开展批量生产、包装和测试工作。并与读出电子学板实现模块化组装技术，开展单层样机的组装。
The research content of the task book on the technical validation of imaging hadron calorimeter consists of six parts:
1) Physical design of the calorimeter
The physical design of the prototype has been completed and the design parameters have been determined. The simulation results show that the energy resolution is better than60%/(E/GeV)3%, the linearity is better than 3%, which meets the requirements of the task book.
2) Development of Sensitive Detector
The development and debugging of the production, packaging and testing process of the sensitive unit and the corresponding equipment platform have been completed. The next step requires mass production, packaging and testing. It also implements modular assembly technology with the readout electronic board and develops the assembly of single-layer prototype.

3） 读出电子学和数据获取系统的研制
已经完成了基于SPIROC和CLAUS芯片的读出电子学设计，其中基于SPIROC芯片的读出板经过单芯片级和单板级功能验证，并开发了用于灵敏单元批量测试前端板；完成了数据接口板和数据读出板的设计和测试。
下一步需要开展前端板、数据接口板的批量生产，用于单层样机的组装。
3) Development of Readout Electronics and Data Acquisition System
Read out electronics design based on SPIROC and CLAUS chips has been completed, in which the readout board based on SPIROC chips has been validated by single-chip and single-board functions, and a front-end panel for batch test of sensitive units has been developed. The design and test of data interface panel and data readout board have been completed.
The next step is to develop batch production of front-end panel and data interface panel for single-layer prototype assembly.
4） 机械设计和制作
目前已经初步开展了单层样机模块的结构和束流测试平台的设计，后面会继续开展设计和制作。这部分工作或是在样机研制过程中需要或是样机完成后需要，所以安排时间靠后。
5） 量能器集成和测试
目前已经初步开展了单层样机组装的工艺摸索（粘胶等），下一步待灵敏单元和读出电子学板批量生产、测试完毕后，会开展该工作。
6） 数据分析和性能研究
该工作待样机组装完开始。
4) Machinc Design and Manufacturing
At present, the structure of single-layer prototype module and the design of beam test platform have been preliminarily carried out, and the design and production will continue later. This part of the work is needed either during the prototype development process or after the prototype is completed, so schedule will be later.
5) calorimeter integration and testing
At present, the process of single-layer prototype assembly has been preliminarily explored (viscose, etc.). The next step will be to carry out the work after the batch production and testing of sensitive units and read out electronic learning boards.
6) Data analysis and Performance Research
The work will start after the prototype unit is assembled.

三、保障完成项目任务研究目标、内容和指标的具体措施 Specific measures to ensure the completion of research objectives, contents and indicators of project 
（请分项针对待完成的研究内容及对应考核指标，明确具体落实措施、时间进度安排、标志性进度节点和的实施责任主体等）
Please specify specific implementation measures, time schedule, symbolic progress nodes and implementation responsibility subjects, etc. according to the research content to be completed and corresponding assessment indicators.)

研究内容2，灵敏探测器的研制。
目前该内容， 目前已经完成了前期的工艺摸索和设备平台的加工。基本具备批量作业装。关于闪烁体的生产和包装，由高能所具体负责，闪烁体的批量生产和包装，可以在今年10月份开展，预计在今年年底可以完成。之后开展批量测试工作，目前批量测试平台也已经完成，该工作由中国科学技术大学、上海交通大学和高能物理研究所三家共同测试，为了加快进度，跟前一工作可以有重叠，预计在2021.1月底完成。
Research Content 2, Development of Sensitive Detector.
At present, the content has completed the process exploration and the processing of the equipment platform in the earlier stage. Basic conditions for mass production have been met. IHEP is responsible for the production and packaging of scintillators. batch production and packaging of scintillators can be started in October this year and is expected to be completed by the end of this year. After that, the batch testing work will be carried out. At present, the batch testing platform has also been completed. The work is jointly tested by three institutes. In order to speed up the progress, the previous work can overlap and is expected to be completed by the end of 2021.1.

研究内容3，读出电子学和数据获取系统的研制。已经完成了单板级的功能验证，下一步可以开展批量生产工作，但是由于疫情原因，所需元器件（SPIROC2E）还未就位。经前期跟法国OMEGA公司开展沟通，准备采购“裸片”在国内进行封装，以保障芯片进度。该工作由中国科学技术大学完成，预计在今年年底拿到裸片，明年3月份封装完毕。之后开展前端板的批量生产工作，预计在2021年7月底完成。
读出电子学板的批量完成，是一个重要的节点。
Research Content 3, Development of Readout Electronics and Data Acquisition System. Single-board functional validation has been completed, batch production can be carried out in next step, but due to the epidemic, the required components (SPIROC2E) have not been in place. Communicating with OMEGA in France, we are preparing to purchase "bare chip" for packaging at home to ensure chip progress. The work was completed by the University of Science and Technology of China. The bare chip is expected to be available at the end of this year and packaged in March of next year. After that, the batch production of the front panel will be carried out, which is expected to be completed by the end of July 2021.
Reading out electronic learning boards in batches is an important node.

研究内容4，机械设计和制作。目前已经开展了初步的设计工作，其中单层样机的支撑、整机的结构由中国科学技术大学负责，已安排专门的机械人员开展相关工作，预计单层样机在今年年底完成，整机结构在明年3月底完成，束流测试平台月季在明年10月底完成；束流测试平台，由高能物理研究所负责，已请相关公司开始设计，预计在2021年12月底完成。
Research content 4, mechanical design and production. At present, preliminary design work has been carried out, in which the support of single-layer prototype and the structure of the whole machine are in charge of by the University of Science and Technology of China, and special mechanical personnel have been arranged to carry out relevant work. It is expected that the single-layer prototype will be completed by the end of this year, the whole structure will be completed by the end of March next year, the beam test platform will be completed by the end of October next year. The beam test platform, which is under the responsibility of the Institute of High Energy Physics, has been requested to start designing by relevant companies and is expected to be completed by the end of December 2021.
研究内容5，量能器的集成和测试。该工作由三家单位共同承担，其中单层样机的组装预计在2021年年底完成，整机的集成预计在2022年的4月底完成。之后开展宇宙线测试，预计8月份完成性能验证，10月份在欧洲核子中心开展束流测试。
其中，2022年4月底完成样机集成，是该课题的另一重要时间节点。
研究内容6，数据分析和性能研究，待整机组装完毕后，开展宇宙线和束流测试，进行数据分析。该工作贯穿整个测试过程，有三家单位共同承担。
Research Content 5, Integration and Testing of HCAL. The work is undertaken jointly by three institutes, of which the assembly of single-layer prototype is expected to be completed by the end of 2021 and the integration of the whole machine is expected to be completed by the end of April 222.Cosmic ray tests are then conducted, and performance verification is expected to be completed in August, and beam tests will be conducted at the European Nuclear Center in October.
Among them, the completion of prototype integration by the end of April 2022 is another important time node of this topic.
[bookmark: _GoBack]Content 6: Data analysis and performance research. After the whole unit is assembled, cosmic ray and beam tests are carried out to analyze data. This work runs through the entire testing process and is shared by three institutes.
