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Outline
• Keeping track of modifications — overall situation 

• Plots formats → sample plots 

• Length of chapters 

• Symbol consistency and glossary 

• Organization of overall tracking and calorimetry → Detector Concept Chapter



Keeping track of modifications
• Created WeChat new chats for several chapters: 

• Try to keep discussion relative to your chapter within the corresponding chat 

• General announcements still to RefTDR_Leaders_Editors 

• Feedback is appreciated, so that i know you are working on something 
and when you plan to finish  

• Spreadsheet monitoring the status moved by Zhaoru to IHEP docs: 
• https://docs.ihep.ac.cn/link/ARF4C648FCA57D4CF281A8E821A110229E 

• 文件名：Status of TDR.xlsx 

• 文件路径：AnyShare://ZHANG Zhaoru(zhangzr)/CEPC Det TDR/Status of TDR.xlsx 

• Please fill in your input now, and keep it updated as we move along 

• Information will be added by myself as well to give feedback on the parts that have 
been processed



Keeping track of modifications
Blue section of the spreadsheet is for chapter leaders

People overly optimistic - try to be critical (100% should mean ready to be printed)



Keeping track of modifications
Yellow section of the spreadsheet is for chapter review editors (english) appointed by Jianchun

Please indicate how far have you read and when you will be finished 

People editing TDR latex directly?



Keeping track of modifications
Green section is for Joao’s feedback

Check this section and get back to me if you need clarifications on something



Plot formats → sample plots
• Templates with instructions at: https://latex.ihep.ac.cn/project/68347a429cc3e0db27dacfc4 

• Python code: Gitlab: https://code.ihep.ac.cn/zhangyang98/cepc-style 

• ROOT style file for CEPC: ~zhangkl/cefs/plot/CEPCStyle.h

by Zhang Yang and Kaili

Most important: keep proportions of the text large compared to the plot

https://latex.ihep.ac.cn/project/68347a429cc3e0db27dacfc4
https://code.ihep.ac.cn/zhangyang98/cepc-style


Plot formats → sample plots
• More sample plots from python 

• Fonts and styling a little different between root and python

by Zhang Yang and Kaili Zhang

Label for plots: CEPC Ref-TDR



Length of Chapters
• Document currently has 800 pages, this twice as big as 

CDR 

• Really need to decide on a total length 

• Some chapters look good but a bit too long: 

• Silicon Tracker: 106 pages 

• Electromagnetic calorimeter: 70 pages 

• Offline software and computing: 61 pages 

• Readout electronics: 60 pages 

• Detector magnet system: 57 pages 

• TPC: 54 pages



Symbols unification

•  **Unit Symbols**: 

• Unit symbols should be written in **non-italic** font, especially when they appear in equations. Use `\mathrm{}` for units in equations. 

• Add a space between numbers and units, e.g., `1~mm`. 

• Use unit symbols exclusively, e.g., do not use "meters" or "microns". 

• **Energy Units**: 

• Replace **GeV**, **TeV**, **MeV**, etc., with `\GeV`, `\TeV`, `\MeV`. 

• The `cepcphysics.sty` file defines these terms; reference them using `\` + the term. 

• **Particle Names**: 

• **H**, **Z**, **W** should be written in **uppercase italics**. Use `\Hboson`, `\Zboson`, etc., to replace them (refer to the definitions in 
`cepcphysics.sty`). 

• Check other particles, such as **pi**, **K**, etc., and use the `.sty` file definitions, `\` + the term. 

• **Variable Names**: 

• Replace **p_T**, **E_T**, **Missing E_T**, etc., with the definitions from the `.sty` file.

• File with physics/math symbols to be used by all: cepcphysics.sty 

• Add your own symbols to the file and let Zhaoru and others know

• Being led by Zhaoru and Tao Lin



Glossary
• Being led by Zhaoru and Tao Lin 

• First version of glossary added at end of TDR, albeit without page 
numbers yet 

• Tao Lin working to add it to all chapters via a script



Introduction(s)

Most people seem to have misunderstood the request 

Check the CDR and these chapters for good examples



Introduction(s) — bad examples — Need changes



Examples from CDR

Please check the CDR, specially for your chapter, for some guidance 
regarding style and formatting

Not suggesting to copy content!!



Chapter Structure
Chapter X:

X. 1 Overview What are we going to build? Design, expected performance (“requirements”)

X. 2 Detailed Design

X. 2. 1 Detailed design

X. 2. 2 Challenges and critical R&D

X. 3 Key Technologies to address challenges

X. 4 R&D and prototypes

X. 5 Simulation and Performance

X. 6 Alternative Solutions
Can be either backup or more advanced solution 
(demonstrate backup solutions are in hand and that their possible selection still 
meet the requirements)

X. 7 Summary and Future Plan

X. 8 (Cost table and justification) Eventually to be moved to a common chapter 

- Sections should not have more than 4 numbered subsection levels x.y.z.w

- If using AI, editors need to read the AI output and finalize the text themselves. Cannot blindly use AI output. Also, AI usage should be 
minimized to correct english, NOT write sections from scratch

- Captions should be long and describe plot, not just a title



Calorimetry and tracking
• Handling of Calorimeter and Tracking optimization and performance is tricky 

• CDR and other TDRs have one chapter for each Calorimetry and Tracking, not individual chapter for each sub-
detector 

• Solution:  

• Chapter 2 should justify in more detail the choices for the calorimeters and tracking and how things fit 
together — no other better place  

• Chapter 5 should not talk about all tracking, vertexing and TPC 

• Chapter 15 needs to cover the integrated object performance covering tracking and calorimetry

New version of Chapter 2 from 4 am to be evaluated :-)



The end



Summary of status
Chapter Overall Complete (%) Chapter structure Tables Figures

Unified format
Significant digits 
有效数字 Change to pdf format Enlarge the font size in 

figure

Executive summary
1 Introduction
2 Concept of CEPC Reference Detector
3 MDI and Luminosity 90% 100%

4 Vertex Detector 90% 100% 90% 95% 50% 70%

5 Silicon Trackers 100% 100%

6 Pixelated Time Projection Chamber
7 Electromagnetic calorimeter 95% 100% 95% 95% 50% 95%

8 Hadronic calorimeter 90% 100% 90% 90% 50% 80%

9 Muon Detector
10 Detector magnet system 100%

11 Readout Electronics 100% 100% 90% 90% 50% 80%

12 Trigger and Data Acquisition
13 Offline software and computing 100% 100% 100% 100% 90% 90%

14 Mechanics and integration 100%

15 Detector and physics performance
16 Timeline and Future Plans
17 Detector Costing

As evaluated by the chapter editors



Table styles
• Many different styles were present → should to make it as uniform as possible 

• Think about how to better display the information 

• Tables with many small numbers might not convey very useful information → sometimes it is better to split into 
multiple tables

Proposal that you should implement

But don’t do it blindly  

Adjust text or format to make  

reasonable tables

X X



Table styles
Text is too small 

Split row titles into two rows: 

- one row with name 

- one row with unit 

• Tables cannot be screenshots or images of tables 

• Likely this happens to tables that we didn’t produce ourselves → make sure to reference all such cases 

• Still, please reproduce the tables properly into the document



Significant figures/digits (有效数字)
• Significant digits in a number represent the significance we know that value with.  

• Don’t use more digits than what represents our knowledge. Too many figures makes text and tables difficult to 
read and scientifically incorrect



Figures style, formatting and files
• Images, plots and figures in the TDR need to be of the highest quality 

• File format need to be scalable (pdf or eps) - not png and definitively not jpeg 

• Some high quality png and jpeg might work but it is not guaranteed because they are not scalable, it depends 
how their dimensions are changed and ultimately edited 

• Change all figures to PDF as much as possible 

• Some plots in jpeg format really look bad 

• All text inside the figures needs to be readable.  

• If text is too small either: 

• Increase the text 

• Increase the size of the figure 

• Remove the figure (if the text cannot be read, probably the figure is not important) 

• Figures  should be large and easily understandable 

• Don’t make ridiculously small plots



Figures style, formatting and files
• These are ridiculously small plots



Figures style, formatting and files
• A little larger but still unacceptable  

• It seems like one technique used to reduce the number of pages was to reduce the size of the plots!! 

• This was not what anyone had in mind :-) 

• Please revert back to larger figures and reduce the text!



Figures style, formatting and files
• More tiny font figures



Figures style, formatting and files
• Template for plot making 

• Will suggest a baseline template for plots 

• Try to keep plots as consistent as possible 

• It is understood that needs to be some exceptions

Nope



Figures style, formatting and files
• Example of a figures that requires either to be 

displayed larger, or be simplified with larger text, or 
removed 

• This size is 1/2 page size, but this figure is in the TDR as 
<1/6th of a page → not readable in the printed version



Figures style, formatting and files
• The detector concept picture in the TDR 

• Two pictures side by side…. some text impossible to read, impossible to understand each component 

• Quality of the file is also very poor



Figures style, formatting and files
• The detector concept picture in the CDR 

• One full page (still not perfect but visible) → we did had a lot of steel :-)

Figures need to take whatever size is required to express the message



Comparing the CDR with the TDR
CDR TDR

Provide proper captions

(still tiny font and symbols… 
there are valves in this picture)



Family photos are not acceptable

In particular if these pictures include some of our reviewers! These people didn’t consent to be in the TDR

Six images collected in one figure without explanations is not scientific. Pictures should have a technical purpose 

to be included in the TDR → either explain explicitly what is the image, or remove it

Avoid group photos with accomplishments… they are not scientific or technical 

Test beams work can be expressed in words, results and papers, …. not group pictures



Figures style, formatting and files
• There are some “strange figure” 

• Figures need to be scientific and technical in nature

There is a parking lot in this picture that seems to be taken from a balcony without any explanation

Better to remove ALL such pictures, otherwise 1) improve picture; 2) explain technical and scientific value



Other format issues
• Symbol and format consistency 

• Need to use the power of Latex to make sure the symbols and other format issues are kept uniform throughout the 
document 

• New Latex style file provided that ALL chapter editors should use: cepcphysics.sty 

• This guarantees that: 

• Particle names: H, Z, W, etc… are used consistently… they are NOT now 

• Units: GeV, keV, TeV are used correctly 

• Also, variables like p_T, Missing ET, ET, etc…  

• Journal names 

• We will work with you to add more symbols specific to the CEPC into this file → fill free to add and let us know 

• Glossary 
• Latex provides tools to create glossaries → avoid repetitive definition of names and provides a list of symbols at the end 

• Done for the CDR at the last minute, as requested by reviewers at the time 

• Will implement this and let you know what to do (with help from Zhaoru)



Glossary from CDR



Summary of status
Chapter Overall Complete (%) Chapter structure Tables Figures

Unified format
Significant digits 
有效数字 Change to pdf format Enlarge the font size in 

figure

Executive summary
1 Introduction
2 Concept of CEPC Reference Detector
3 MDI and Luminosity 90% 100%

4 Vertex Detector 90% 100% 90% 95% 50% 70%

5 Silicon Trackers 100% 100%

6 Pixelated Time Projection Chamber
7 Electromagnetic calorimeter 95% 100% 95% 95% 50% 95%

8 Hadronic calorimeter 90% 100% 90% 90% 50% 80%

9 Muon Detector
10 Detector magnet system 100%

11 Readout Electronics 100% 100% 90% 90% 50% 80%

12 Trigger and Data Acquisition
13 Offline software and computing 100% 100% 100% 100% 90% 90%

14 Mechanics and integration 100%

15 Detector and physics performance
16 Timeline and Future Plans
17 Detector Costing

Will update to keep track of glossary and symbols updates

• https://docs.qq.com/sheet/DQkxVTmhpRkdhQUJq?tab=000001&_t=1748241620462&nlc=1

https://docs.qq.com/sheet/DQkxVTmhpRkdhQUJq?tab=000001&_t=1748241620462&nlc=1


Other Issues 



Summary of status: Chapter Introduction
Chapter Introduction Quality (first impressions)

Executive summary
1 Introduction Yes Poor, needs expansion

2 Concept of CEPC Reference Detector No

3 MDI and Luminosity No

4 Vertex Detector No

5 Silicon Trackers Yes OK, but needs expansion to cover sections

6 Pixelated Time Projection Chamber No

7 Electromagnetic calorimeter Yes Good

8 Hadronic calorimeter No

9 Muon Detector No

10 Detector magnet system Yes Not the right level of detail. Needs to expand to cover sections

11 Readout Electronics No

12 Trigger and Data Acquisition Yes Perhaps too long, needs to expand to cover sections

13 Offline software and computing Yes Very good → Excellent :-)

14 Mechanics and integration Yes Needs to expand to cover sections

15 Detector and physics performance No

16 Timeline and Future Plans
17 Detector Costing



Quick personal understanding of status
Chapter Overall Quality (first impressions)

Executive summary OK Can be improved but good enough for now

1 Introduction 50% Should follow the description in backup. More details overall and references

2 Concept of CEPC Reference Detector 50% Expand to include justification for the concept and tracker and calorimeter integration

3 MDI and Luminosity ? Need to read

4 Vertex Detector 80% Does not follow proposed structure. Needs improvements

5 Silicon Trackers 80% Too wordy. Introduction does not follow structure. Need re-ordering. Optimization. Figures

6 Pixelated Time Projection Chamber 70% Does follow structure. Seems to need work

7 Electromagnetic calorimeter Does not follow structure. Overview should cover baseline design

8 Hadronic calorimeter ? Totally re-written, much improved → need to read in detail

9 Muon Detector Does not follow structure. Text can likely be further reduced

10 Detector magnet system 70% Comments already provided. Needs more work overall.

11 Readout Electronics Some too small figures. Does not follow structure. Likely diving into too much details

12 Trigger and Data Acquisition Looks good. Needs to reference to detectors. Not sure it does

13 Offline software and computing 95% ? Looks good but need to check details. A bit long

14 Mechanics and integration Much improved relative to last version 

15 Detector and physics performance Object performance still not clear. Needs work

16 Timeline and Future Plans
17 Detector Costing



Introduction Chapter Outline

• Overview of the context for the CEPC, link to the accelerator TDR, and overview of full TDR 
document 

• Chapter 1.1: Physics Case (~5 pages) 

• Higgs, electroweak, QCD physics, flavor physics, new physics searches, outlook for top physics at upgraded  

• Chapter 1.2: Collider and Experimental Environment  

• Operation modes (do we talk about upgrades?) 

• Chapter 1.3: Detector concept and TDR organization 

• Detector challenges 

• Chapter 1.4: Performance and physics benchmarks 

• Summary table of physics benchmarks, reference chapter  

• Chapter 1.5: Future plans and outlook (2 paragraphs)



Chapter 1.1: Physics Case

• CEPC precision frontier  

• Higgs boson and electroweak symmetry breaking  

• Naturalness 

• Electroweak phase transition 

• Exploring new physics 

• Exotic Higgs boson decays, Exotic Z boson decays, Dark matter and hidden sectors, Neutrino connection, 
Extended Higgs sector 

• QCD precision measurement 

• Precision αs determination, Jet rates at CEPC, Non-global logarithms, QCD event shapes and light quark 
Yukawa coupling 

• Flavor Physics with the Z factory of CEPC 

• Rare B decays, Tau decays, Flavor violating Z decays



Introduction Chapter Goals

• Overview of the full TDR document 

• Overview of the current context for the CEPC 

• Brief Physics Case → mostly references to the White Papers 

• Collider and Experimental Environment  

• Brief introduction of the detector concept and explanation about the R&D stages and extensions  

• Brief summary of performance and physics benchmarks 

• Future plans and outlook (2 paragraphs)

In addition, we need a brief Executive Summary

Suggest to change name of chapter from “Physics Goal and Requirements” to simply “Introduction”



Summary of status
Chapter Overall Complete (%) Chapter structure Tables Figures

Unified format
Significant digits 
有效数字 Change to pdf format Enlarge the font size in 

figure

Executive summary
1 Introduction
2 Concept of CEPC Reference Detector
3 MDI and Luminosity 90% 100%

4 Vertex Detector 90% 100% 90% 95% 50% 70%

5 Silicon Trackers 100% 100%

6 Pixelated Time Projection Chamber
7 Electromagnetic calorimeter 95% 100% 95% 95% 50% 95%

8 Hadronic calorimeter 90% 100% 90% 90% 50% 80%

9 Muon Detector
10 Detector magnet system 100%

11 Readout Electronics 100% 100% 90% 90% 50% 80%

12 Trigger and Data Acquisition
13 Offline software and computing 100% 100% 100% 100% 90% 90%

14 Mechanics and integration 100%

15 Detector and physics performance
16 Timeline and Future Plans
17 Detector Costing


