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1. What is NDPlot

1.1 Nuclear Data Service in China（NDS-C）

On-line

Offline

NDS-C

Evaluation
Processing
Calculation

…

nuclear reactor

nuclear fuel

nuclear chemistry

experiments

scientific research

evaluation

…

Starting from 2000，more than 20  years
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1.2 The Goal of the NDS-C

Evaluators

Non-
evaluators

Institutes

Universities

Nuclear Power Plants

Nuclear Fuel Factories

Nuclear Data Network of China

Nuclear Instruments

…
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Different
Purposes

1. What is NDPlot

ENDF

EXFOR
Free Format

Images



1.3 API： Provides Uniform Data Processing

API

DB NDS-C

Advantages

• Easy to maintain

• Reduce code redundancy

• Enhance flexibility

• Cross-Platform independent

• Increase dev. efficiency 
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Desktop 

Applications

NDPlot

CovPlot

Nuclear Reaction Data Analysis,
Comparison, Visualization

Covariance Data
Analysis, Visualization  

GDGraph Image Digitization

FissionYield Fission Yield Data
Batch Retrieval

Decay

BatchPlot
Batch Plotting tool  for comparison，

Visualization

Decay Data
Batch Retrieval

EXFOR-SIG EXFOR Cross-sections Data 
Batch Retrieval, ML Datasets

1.4 Software and Tools Based on NDS-C’s API
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Mobile Apps

FY APP

Decay APP Web 
Applications

Calculations

Retrieval

Visualization

Why is 
Desktop

Local File

Data Mining

Batch Task

Dev. For GUI is 
easier 

Powerful

Save work in 
progress 

Disadvantages

• Less convenient for users

• Platform-dependent
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1.5 NDPlot

• All-in-one project file： ND 、NDS

• ENDF/EXFOR/FREE format

• Work with GDGraph, BatchPlot

• Clipboard：data, image

• CS, DA, DE, DAE, FY, natural nuclide data processing, photon  
production CS, Radioactive production  CS … 

• Ratio, summation, emitted particle energy spectrum shape 
analysis, covariance data analysis, integral, interpolation

• Template is available
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Features

http://www.nuclear.csdb.cn/ndplot/
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Total Emitted Gamma Spectrum Analysis of 
Fe-0（14.6MeV，90degree）

Emitted Gamma Spectrum Analysis of Fe-56
（14.6MeV，90degree）
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Improve Fe-0 Data for Radiation Shield Design

11http://www.nuclear.csdb.cn/ndplot/
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U-233(n, abs),ALF
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Comparison of the gamma production 
cross sections Cu-63(n,n’g)

Deviation to ENDF/BVIII.1
Pu-239(n,f)
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3.1 Error  Data in EXFOR

Denise Neudecker
Nuclear Data Retrieval, Dissemination, and Data Portals, 2024-11-11/2024-11-15 (Vienna, AUSTRIA)

3. Correction of EXFOR data
There are multiple error columns in the data,
representing different sources. as Dennis said,
It can’t be automated sometimes.
One of columns should be treated as total
error by NDPlot. The order is: DATA-ERR,
ERR-T, ERR-S, the first error column.
This approach is effective in the majority of
cases, but there are exceptions, that means our
users have to adjust the data errors manually :
the relative errors, absolute errors and units
that must be unified. Therefore, a tool to solve
this issue is necessary.
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3.1.1 Further processing the error data

92-U-238(N,G)92-U-239,,RYL,,RAW(Subentry= 23234002)
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3. Correction of EXFOR data

𝑒𝑟𝑟𝑜𝑟 ൌ ሺ𝐸𝑅𝑅_𝑆1ሻଶሺ𝐸𝑅𝑅_3ሻଶሺ𝐸𝑅𝑅_1ሻଶሺ𝐸𝑅𝑅_2ሻଶ
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Deviations before and after handling

3. Correction of EXFOR data



3. Correction of EXFOR data
3.2 Correcting Activation Method Measurement Data of EXFOR
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𝑁ሺ𝑡1ሻ = 𝐶𝛾𝐼𝛾𝜀ሾ𝑒−𝜆ሺ𝑡2−𝑡1ሻ − 𝑒−𝜆ሺ𝑡3−𝑡1ሻሿ 𝜙𝜎𝑁𝑡𝜆 ൫1 − 𝑒−𝜆𝑡1൯ = 𝐶𝛾𝐼𝛾𝜀ሾ𝑒−𝜆ሺ𝑡2−𝑡1ሻ − 𝑒−𝜆ሺ𝑡3−𝑡1ሻሿ 𝜆𝐶𝛾 =  𝜙𝜎𝑁𝑡𝐼𝛾𝜀൫1 − 𝑒−𝜆𝑡1൯ൣ𝑒−𝜆ሺ𝑡2−𝑡1ሻ − 𝑒−𝜆ሺ𝑡3−𝑡1ሻ൧ 𝜎 = 𝜆𝐶𝛾∅𝑁𝑡𝐼𝛾𝜀ሺ1 − 𝑒−𝜆𝑡1ሻሾ𝑒−𝜆ሺ𝑡2−𝑡1ሻ − 𝑒−𝜆ሺ𝑡3−𝑡1ሻሿ 
Absolute Measurement

Correction items:1. 𝐼ఊ ∶refers to the absolute intensities of gamma-
ray, and the result is inversely proportional to  𝐼ఊ2.𝜆: decay constant,  but t1, t2, t3 must be known

3. Correction of EXFOR data
3.2.1 Absolute Measurement

𝐶ఊ:refers to the count of a certain gamma ray
measured experimentally∅: refers to the neutron fluence rate𝑁௧:refers to the number of target nuclei𝜀: refers to detector efficiency

20



Relative Measurement

Sample to be measured：𝜎 = 𝜆𝐶ఊ∅𝑁௧𝐼ఊ𝜀 1 − 𝑒ିఒ௧భ 𝑒ିఒ ௧మି௧భ − 𝑒ିఒ ௧యି௧భ
Standard sample ：𝜎 = 𝜆𝐶ఊ∅𝑁𝐼ఊ𝜀 1 − 𝑒ିఒబ௧భ 𝑒ିఒబ ௧మబି௧భ − 𝑒ିఒబ ௧యబି௧భ
In the absence of considering the neutron attenuation by

the sample（ 𝑡ଵ， ∅）𝜎𝜎 = 𝜆𝐶ఊ𝑁𝐼ఊ𝜀 1 − 𝑒ିఒబ௧భ 𝑒ିఒబ ௧మబି௧భ − 𝑒ିఒబ ௧యబି௧భ𝜆𝐶ఊ𝑁௧𝐼ఊ𝜀 1 − 𝑒ିఒ௧భ 𝑒ିఒ ௧మି௧భ − 𝑒ିఒ ௧యି௧భ𝜎 = 𝜆𝐶ఊ𝑁𝐼ఊ𝜀 1 − 𝑒ିఒబ௧భ 𝑒ିఒబ ௧మబି௧భ − 𝑒ିఒబ ௧యబି௧భ𝜆𝐶ఊ𝑁௧𝐼ఊ𝜀 1 − 𝑒ିఒ௧భ 𝑒ିఒ ௧మି௧భ − 𝑒ିఒ ௧యି௧భ 𝜎

Correction items:𝐼ఊ，𝐼ఊ，𝜎𝜆, 𝜆 ∶ t1, t2, t3 must be known

3. Correction of EXFOR data
3.2.2  Relative Measurement

𝜎: 0 means standard sample(Monitor)
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3. Correction of EXFOR data

The factors of sample and monitor are reciprocal in form. A/B B/A
𝐼ఊ，𝐼ఊ, 𝝀， 𝝀 Factor 

Correction

We only retain the factor formula of the sample.
for monitor, We take the reciprocal

𝜎 Standard CS 
Correction

 𝟐 𝑭𝒂𝒄𝒕𝒐𝒓 𝒄𝒐𝒓𝒓𝒆𝒄𝒕𝒊𝒐𝒏:      𝝈𝒏𝒆𝒘= 𝒇𝒂𝒄𝒕𝒐𝒓 ∗  𝝈𝒐𝒍𝒅

𝟏 𝑺𝒕𝒂𝒏𝒅𝒂𝒓𝒅 𝒄𝒓𝒐𝒔𝒔 − 𝒔𝒆𝒄𝒕𝒊𝒐𝒏𝒔 𝒄𝒐𝒓𝒓𝒆𝒄𝒕𝒊𝒐𝒏:   𝝈𝒏𝒆𝒘 = 𝝈𝒐𝒍𝒅*(𝝈𝟎𝒏𝒆𝒘/𝝈𝟎𝒐𝒍𝒅ሻ
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3.2.3 Standard Cross-Sections Correction

3. Correction of EXFOR data

23

54-XE-124(N,2N)54-XE-123,,SIG
Monitor:Au-197(n,2n)
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Standard Cross-Sections and experimental data can be plotted on the same canvas or different canvas.
Imported data will not be affected

3.2.3 Standard Cross-Sections Correction

3. Correction of EXFOR data
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Menu: Revise Exp. Data

Import or paste data

3.2.3 Standard Cross-Sections Correction

3. Correction of EXFOR data
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3.2.3 Standard Cross-Sections Correction

3. Correction of EXFOR data
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3.2.3 Standard Cross-Sections Correction

3. Correction of EXFOR data
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Ratio or 
Deviation



Deviation= ሺ𝜎௪-𝜎ௗ)/ 𝜎ௗ*100 Ratio=ሺ𝜎௪)/ 𝜎ௗ*100

3.2.3 Standard Cross-Sections Correction

3. Correction of EXFOR data
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Deviation= ሺ𝜎௪-𝜎ௗ)/ 𝜎ௗ*100 Ratio=ሺ𝜎௪)/ 𝜎ௗ*100

3.2.3 Standard Cross-Sections Correction

3. Correction of EXFOR data
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(26-FE-56(N,INL)26-FE-56,PAR,DA,G,4PI) 14118002, METHOD:TOF



3.2.4 Correcting with Factor (T1/2 , Iγ)

3. Correction of EXFOR data

(26-FE-54(N,2N)26-FE-53,,SIG)
SUBENT 30978014
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3.2.4 Correcting with Factor (T1/2 , Iγ)

3. Correction of EXFOR data
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3.2.4 Correcting with Factor (T1/2 , Iγ)

3. Correction of EXFOR data

32



3.2.4 Correcting with Factor (T1/2 , Iγ)
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3. Correction of EXFOR data
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 NDPlot is a nuclear data analysis and visualization tool.

 It is capable of using error source terms for error correction of cross-sections.

 It can perform standard cross-sections, T1/2(𝝀) , Iγ corrections and can  visualize the 
results

?  How to share the revised results should be considered.(Exchange format: results ,raw 
data, report…… JSON? )
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4. Summary



Thank you for your attention
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