
Reply to Nils 

1. do you plan to update this analysis with the new data later on? seems like this channel 

might profit from larger statistics. 

A: Yes, I am going to update this analysis with the new data later on. 

2. you might want to also extract the total BR for chi_cJ --> ppbarK+K- without 

selecting what happens in the intermediate state, not only these four individual 

contributions. 

A: Thanks for your comment. We change the define of the BR for chi_cJ --> 

ppbarK+K- and we consider the all the intermediate states. 

3. I think you never show us a ppbar mass distribution. 

A: Thanks for your suggestion. We have shown ppbar mass distribution at previous 

workshop conferences, the link is Light Meson Decays at BESIII (ihep.ac.cn). 

4. this is a complicated four-body decay, so it is really difficult to judge how important 

interference is/how large the region of overlap between e. g. ppbar phi and the 

Lambda (1520) is. Maybe you can provide some 2D plots like m(pK) vs m(KK). 

A: Thanks for your suggestion. We find that the fitting mode without considering the 

interference can fit to data well and there is currently no evidence of interference. 

https://indico.ihep.ac.cn/event/15291/session/6/contribution/80/material/slides/0.pdf


 
Figure1. The scatter plots of M(pK) versus M(KK) within the cut  𝜒4𝑐 < 40 , 𝜒4𝑐

2 <
𝜒𝛾𝛾𝑝𝑝𝑘𝑘

2  and the 𝜒𝑐𝐽 mass region. 

5. from Table 1, you have 15.7%, 7.9% and 7.7% peaking backgrounds in the non-

resonant contribution for J=0,1,2, that your fit for this case currently ignores/attributes 

to the non-resonant process? 

A: Thanks for your comment. the all BR for chi_cJ --> ppbarK+K- with the 

intermediate states are updated in this analysis, so the fit is also updated and suitable.  

6. the fit methods for the other 3 cases would ignore background below the chi_cJ states, 

is that negligible in these cases? you should show the m(ppbarKK) distributions for 

these cases as well. 

A: Thanks for your suggestion. The m(ppbarKK) distributions and the analysis of 

topo are show as follows. There is no other intermediate state that can form the final 

state of ppbarK+K-. 



   

 

 
Figure2. The m(ppbarKK) distributions. 
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7. in generally, it seems the efficiency is nearly 25% smaller for J=0 compared to J=1 

and 2, is that understood? 

A: Thanks for your comment. As showed in the following the figures, we can 

understand the efficiency is smaller for J=0 compare to J=1 and 2 because the 

distribution of the 𝑐𝑜𝑠𝜃. 
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Figure: The distribution of 𝑐𝑜𝑠𝜃 of 𝛾 for the decay 𝜒𝑐𝐽 → 𝑝�̅�𝜙 (J = 0, 1, 2) within the 

mass region |𝑀(𝐾+𝐾−) − 𝑚(𝜙)| < 0.01 𝐺𝑒𝑉/𝑐2 

8. please show Fig.11 separately for J=0,1,2 

A: Thanks for your suggestion, we have added scatter plots separately for J=0,1,2 in 

the memo now. 

 

 
Figure: The scatter plot of 𝑀(𝑝𝐾−) and 𝑀(�̅�𝐾+) within the 𝜒𝑐𝐽 mass region. 

9. how can one be sure that it is fine to neglect interference between the pK-Anti-

Lambda(1520), anti-pK+Lambda(1520) and Anti-Lambda(1520)-Lambda(1520) 

contributions? 

A: In principle, if we do not consider interference, the data can be described well and 

there is no interference. If I did not consider the interference in the presence of 

interference, it must be a bad fit to the data, and the 𝜒2 is relatively big. 

如果我们不考虑干涉，数据就可以描述的很好则说明没有干涉。如果在有干涉

的情况下我没有考虑干涉，肯定对数据拟合的不好，chisq 比较差。 

10. in principle, the fit result from chapter 4.5.2 should also give you the BR for the pK-

Anti-Lambda(1520) and anti-pK+Lambda(1520) processes (from Nbkg1 and Nbkg2),  

however, the numbers seem inconsistent with the 1D fit shown before? 

A: Thanks for your comment. There is the difference of the signal events between the 

1D fit and 2D fit, however, they are consistent with each other in Br values. A test for 

BR of the decay mode 𝜒𝑐0 → 𝑝𝐾−Λ(1520) is performed using 2D fitting. The results 

are showed as follows. 
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11. comparing Table 6 with Tables 4 and 5 shows that for the chi_c2, the efficiency for 

Anti-Lambda(1520)-Lambda(1520) is nearly 35% larger than for pK-Anti-

Lambda(1520) and anti-pK+Lambda(1520). So the efficiency must somehow 

strongly depend on the pK- / anti-pK+ mass. It seems unlikely that such a strong 

effect is only due to one of the Lambda(1520) vetos being removed? If there really is 

a pK- / anti-pK+ mass dependence beyond that cut, then there should also be a similar 

dependence on the pK+ / anti-pK- masses, and so it may become important that 

angular distributions of the Lambda(1520) decays are modeled. 

A: Thanks for your suggestion, we will update the angular distributions from PHSP 

base on new data. Because the data in 2009 and 2012 is limited to extract the angular 

distribution, so in this memo version, we do not show those figures. 

12. your systematic uncertainties are very large, and tend to be larger where you have 

little statistics. You need to be careful not to double-count statistical uncertainties.  
A: Thanks for your suggestions. We agree with your suggestion. Statistical fluctuations 

caused by little statistics can cause large systematic uncertainties. We think the systematic 

uncertainties will improve after we update the results with more new data. If the systematic 

uncertainties are not improved, we will consider using the method of generating toyMC to get 

the systematic error. 

13. Table 18 reveals some (maybe severe) problems when comparing to the earlier 

measurement. First, it is important to understand that earlier measurement uses data 

that is a subset of your dataset, and so the two results are correlated and not 

statistically independent. Similarly, you used the same experiment and largely 

similar methods, and so these systematic uncertainties are highly correlated as well. 

So the deviations you mention are a little bit more severe than one would realize 

when just comparing both uncertainties as if they were independent. I think it is 

important we understand where the discrepancies come from, so it might be a good 

idea so see if you can reproduce the old result if you perform the same selection etc. 

A: Thanks for your suggestion. We noticed something you mention before. This 

difference is not only caused by statistics, but also caused by software version 

differences. Since the original software version no longer exists, the original result 

cannot be repeated.  

We use the new software version and the same cut as the previous work. The results 

are different from the previous result. Specific details are stated in the reply to 

Isabella. 

14. also, Table 1 shows you have an inclusive MC that includes all the processes you 

look for. You could try to determine these different branching ratios from the 

inclusive MC and compare if what you obtain agrees with what is in DECAY.dec, 

which might also help in understanding where discrepancies arise? 

A: Thanks for your suggestion. Because it doesn't exist the decay 𝜒𝑐1 → 𝑝�̅�𝜙 ,  
𝜒𝑐1 → Λ(1520)Λ̅(1520)  and 𝜒𝑐2 → Λ(1520)Λ̅(1520)  in DECAY.dec, we do not 

provide the results of those decay modes. Considering the systematic uncertainty, the 

input and output check basically the same. It proves the correction of the suppressing 

background process, fitting process and efficiency value we obtain.  



 


