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@92.3 GeV

CMS generated 

Th1, Th2(mrad)

𝒆−. 𝒐𝒓. 𝒆+ 𝒕𝒐 𝒑𝒊𝒑𝒆
𝒄𝒆𝒏𝒕𝒆𝒓𝒔 (𝒎𝒎)

Single 𝒆− in

(mm)

Both 𝒆−. 𝒂𝒏𝒅𝒆+ in

(mm)

𝜎 (𝑛𝑏) 10 to 80

1172.45

10 < 𝑟, 𝑦 < 80
1242.98

20 < 𝑟
290.26

. 𝑎𝑛𝑑. 𝑦 > 20
137.20

20 < 𝑟
287.31

. 𝑎𝑛𝑑. 𝑦 > 20
131.11

𝜎 (𝑛𝑏) 10 to 80

1172.45

10 < 𝑟, 𝑦 < 80
1242.98

25 < 𝑟
178.70

. 𝑎𝑛𝑑. 𝑦 > 25
81.98

25 < 𝑟
170.73

. 𝑎𝑛𝑑. 𝑦 > 25
77.99

𝜎 (𝑛𝑏) 10 to 120

1181.94

10 < 𝑟, 𝑦 < 120
1252.38

25 < 𝑟
189.81

. 𝑎𝑛𝑑. 𝑦 > 25
91.13

25 < 𝑟
181.88

. 𝑎𝑛𝑑. 𝑦 > 25
87.05

BHLUMI 4.04

https://doi.org/10.1016/j.physletb.2020.135319

th1 = 0.01,

th2 = 0.08 or 0.12,

thmin = 0.7* th1, 

thmax =  2*th2

Infrared Cut = 1e-04

NevTot=1e+07
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@91 GeV (BHLUMI)

CMS generated 

Th1, Th2(mrad)

𝒆−. 𝒐𝒓. 𝒆+ 𝒕𝒐 𝒑𝒊𝒑𝒆
𝒄𝒆𝒏𝒕𝒆𝒓𝒔 (𝒎𝒎)

Single 𝒆− in

(mm)

Both 𝒆−. 𝒂𝒏𝒅𝒆+ in

(mm)

𝜎 (𝑛𝑏) 10 to 80

1206.67

10 < 𝑟, 𝑦 < 80
1279.09

20 < 𝑟
299.21

. 𝑎𝑛𝑑. 𝑦 > 20
141.52

20 < 𝑟
286.90

. 𝑎𝑛𝑑. 𝑦 > 20
135.25

𝜎 (𝑛𝑏) 10 to 80

1206.67

10 < 𝑟, 𝑦 < 80
1279.09

25 < 𝑟
184.40

. 𝑎𝑛𝑑. 𝑦 > 25
84.64

25 < 𝑟
176.19

. 𝑎𝑛𝑑. 𝑦 > 25
80.52

𝜎 (𝑛𝑏) 10 to 120

1216.68

10 < 𝑟, 𝑦 < 120
1288.97

25 < 𝑟
195.90

. 𝑎𝑛𝑑. 𝑦 > 25
94.14

25 < 𝑟
187.75

. 𝑎𝑛𝑑. 𝑦 > 25
89.95

th1 = 0.01,

th2 = 0.08 or 0.12,

thmin = 0.7* th1, 

thmax =  2*th2

Infrared Cut = 1e-04

NevTot=1e+07
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@240 GeV (BHLUMI)

CMS generated 

Th1, Th2(mrad)

𝒆−. 𝒐𝒓. 𝒆+ 𝒕𝒐 𝒑𝒊𝒑𝒆
𝒄𝒆𝒏𝒕𝒆𝒓𝒔 (𝒎𝒎)

Single 𝒆− in

(mm)

Both 𝒆−. 𝒂𝒏𝒅𝒆+ in

(mm)

𝜎 (𝑛𝑏) 10 to 80

174.33

10 < 𝑟, 𝑦 < 80
186.10

20 < 𝑟
43.48

. 𝑎𝑛𝑑. 𝑦 > 20
20.58

20 < 𝑟
41.49

. 𝑎𝑛𝑑. 𝑦 > 20
19.56

𝜎 (𝑛𝑏) 10 to 80

174.33

10 < 𝑟, 𝑦 < 80
186.10

25 < 𝑟
26.81

. 𝑎𝑛𝑑. 𝑦 > 25
12.31

25 < 𝑟
25.50

. 𝑎𝑛𝑑. 𝑦 > 25
11.65

𝜎 (𝑛𝑏) 10 to 120

175.99

10 < 𝑟, 𝑦 < 120
187.75

25 < 𝑟
28.51

. 𝑎𝑛𝑑. 𝑦 > 25
13.72

25 < 𝑟
27.21

. 𝑎𝑛𝑑. 𝑦 > 25
13.03

th1 = 0.01,

th2 = 0.08 or 0.12,

thmin = 0.7* th1, 

thmax =  2*th2

Infrared Cut = 1e-04

NevTot=1e+07
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𝜎 = 80.52 𝑛𝑏
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CMS

(GeV)

Both 𝒆−. 𝒂𝒏𝒅𝒆+ in

(mm)

ONE 

PHOTON

TWO

PHOTON

NONE

𝜎 (𝑛𝑏) 92.3 20 < 𝑟
287.31

. 𝑎𝑛𝑑. 𝑦 > 20
131.11

7.97

(6.08%)

0.22

(0.17%)

122.91

(93.75%)

𝜎 (𝑛𝑏) 240 20 < 𝑟
41.49

. 𝑎𝑛𝑑. 𝑦 > 20
19.56

1.35

(6.91%)

0.04

(0.20%)

18.17

(92.89%)

BHLUMI

th1 = 0.01,

th2 = 0.08 or 0.12,

thmin = 0.7* th1, 

thmax =  2*th2

Infrared Cut = 1e-04

NevTot=1e+07
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@92.3 GeV

BHLUMI
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@240.0 GeV

BHLUMI
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@92.3 GeV

BHLUMI
𝐸𝛾 > 0.1 𝐺𝑒𝑉

𝜃𝛾𝑒± > 0.005 𝑟𝑎𝑑
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@240.0 GeV

BHLUMI
𝐸𝛾 > 0.1 𝐺𝑒𝑉

𝜃𝛾𝑒± > 0.005 𝑟𝑎𝑑
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BHLUMI(trial0) BHLUMI(trial1)

𝐸𝑣𝑒𝑛𝑡𝑠 1e06 1e06

𝐶𝑀𝑆 (𝐺𝑒𝑉) 92.3 92.3

𝐼𝑛𝑓𝑟𝑎𝑟𝑒𝑑 𝑐𝑢𝑡 1e-04 1e-04

𝑡ℎ𝑚𝑖𝑛 (r𝑎𝑑) 0.007 0.007

𝑡ℎ𝑚𝑎𝑥 (𝑟𝑎𝑑) 1.571 1.571

𝑇ℎ𝑒 𝑡𝑜𝑡𝑎𝑙 𝑐𝑟𝑜𝑠𝑠 𝑠𝑒𝑐𝑡𝑖𝑜𝑛 (𝑛𝑏) 2560.769 2560.769

𝑡ℎ1 (𝑟𝑎𝑑) 0.007 0.010 0.010 0.010 0.007 0.010 0.010 0.010

𝑡ℎ2 (𝑟𝑎𝑑) 1.571 0.785 1.571 0.100 1.571 0.785 1.571 0.100

𝑐𝑢𝑡1 (𝑛𝑏) 2552.234 1256.854 1258.024 1233.843 2552.234 1256.854 1258.024 1233.843

𝑐𝑢𝑡2 (𝑛𝑏) 2428.167 1191.649 1191.938 1178.932 2428.167 1191.649 1191.938 1178.932

𝑐𝑢𝑡3 (𝑛𝑏) 1500.365 716.201 716.375 707.538 1500.365 716.201 716.375 707.538

BHLUMI 4.04 https://doi.org/10.1016/j.physletb.2020.135319

th1 = 0.01 rad, th2 = 0.785 rad(45 degree)

thmin = 0.007 rad, thmax = 1.57 rad(90 degree)

th1 = 0.007 rad, th2 = 1.57 rad(90 degree)

thmin = 0.007 rad, thmax = 1.57 rad(90 degree)

thmin = 0.7* th1, thmax =  2*th2 thmin = 1* th1, thmax =  1*th2

Trial0 Trial1
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Chinese Physics C Vol. 48, No. 4 (2024) 043002

https://doi.org/10.1016/j.cpc.2020.107445

Renewed SANC Monte Carlo event generator

(ReneSANCe) 

https://renesance.hepforge.org/
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BHLUMI(trial0) ReneSANCe(trial0) Difference

𝐸𝑣𝑒𝑛𝑡𝑠 1e06 1e06

𝐶𝑀𝑆 (𝐺𝑒𝑉) 92.3 92.3

𝐼𝑛𝑓𝑟𝑎𝑟𝑒𝑑 𝑐𝑢𝑡 1e-04 1e-04

𝑡ℎ𝑚𝑖𝑛 (𝑅𝑎𝑑) 0.007 0.007

𝑡ℎ𝑚𝑎𝑥 (𝑅𝑎𝑑) 1.571 (1.571)

𝑇ℎ𝑒 𝑡𝑜𝑡𝑎𝑙 𝑐𝑟𝑜𝑠𝑠 𝑠𝑒𝑐𝑡𝑖𝑜𝑛 (𝑛𝑏) 2560.769 2560.420 -0.0136%

𝑡ℎ1 (𝑅𝑎𝑑) 0.007 0.010 0.010 0.010 0.007 0.010 0.010 0.010 0.007 0.010 0.010 0.010

𝑡ℎ2 (𝑅𝑎𝑑) 1.571 1.571 0.785 0.100 1.571 1.571 0.785 0.100 1.571 1.571 1.571 0.100

𝑐𝑢𝑡1 (𝑛𝑏) 2552.234 1258.024 1256.854 1233.843 2558.605 1311.708 1310.444 1281.188 0.25% 4.27% 4.26% 3.84%

𝑐𝑢𝑡2 (𝑛𝑏) 2428.167 1191.938 1191.649 1178.932 2448.968 1255.031 1254.427 1234.409 0.86% 5.29% 5.27% 4.71%

𝑐𝑢𝑡3 (𝑛𝑏) 1500.365 716.375 716.201 707.538 1290.861 655.736 655.178 639.060 -13.96% -8.465% -8.52% -9.68%

th1 = 0.01 rad, th2 = 0.785 rad(45 degree)

thmin = 0.007 rad, thmax = 1.57 rad(90 degree)

thmin = 0.7* th1, thmax =  2*th2

Trial0(BHLUMI)
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BHLUMI(trial2) ReneSANCe(trial2) Difference

𝐸𝑣𝑒𝑛𝑡𝑠 1e06 1e06

𝐶𝑀𝑆 (𝐺𝑒𝑉) 92.3 92.3

𝐼𝑛𝑓𝑟𝑎𝑟𝑒𝑑 𝑐𝑢𝑡 1e-04 1e-04

𝑡ℎ𝑚𝑖𝑛 (𝑅𝑎𝑑) 0.025 0.025

𝑡ℎ𝑚𝑎𝑥 (𝑅𝑎𝑑) 1.571 (1.571)

𝑇ℎ𝑒 𝑡𝑜𝑡𝑎𝑙 𝑐𝑟𝑜𝑠𝑠 𝑠𝑒𝑐𝑡𝑖𝑜𝑛 (𝑛𝑏) 203.253 203.671 -0.206%

𝑡ℎ1 (𝑅𝑎𝑑) 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025

𝑡ℎ2 (𝑅𝑎𝑑) 1.571 0.785 0.100 0.080 1.571 0.785 0.100 0.080 1.571 0.785 0.100 0.080

𝑐𝑢𝑡1 (𝑛𝑏) 202.388 201.797 184.863 176.465 202.584 201.724 183.122 173.889 0.0968% -0.0362% -0.942% -1.46%

𝑐𝑢𝑡2 (𝑛𝑏) 190.675 190.427 177.904 170.622 194.713 194.102 178.487 169.987 2.11% 1.93% 0.328% -0.372%

𝑐𝑢𝑡3 (𝑛𝑏) 107.036 106.890 99.351 95.148 109.368 108.877 97.665 92.062 2.18% 1.86% -1.70% -3.24%

th1 = 0.025 rad, th2 = 1.57 rad(90 degree)

thmin = 0.025 rad, thmax = 1.57 rad(90 degree)

thmin = 1* th1, thmax =  1*th2

Trial2(BHLUMI)
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BHLUMI(trial3) ReneSANCe(trial3) Difference

𝐸𝑣𝑒𝑛𝑡𝑠 1e06 1e06

𝐶𝑀𝑆 (𝐺𝑒𝑉) 92.3 92.3

𝐼𝑛𝑓𝑟𝑎𝑟𝑒𝑑 𝑐𝑢𝑡 1e-04 1e-04

𝑡ℎ𝑚𝑖𝑛 (𝑅𝑎𝑑) 0.010 0.010

𝑡ℎ𝑚𝑎𝑥 (𝑅𝑎𝑑) 1.571 (1.571)

𝑇ℎ𝑒 𝑡𝑜𝑡𝑎𝑙 𝑐𝑟𝑜𝑠𝑠 𝑠𝑒𝑐𝑡𝑖𝑜𝑛 (𝑛𝑏) 1259.280 1259.361 -0.00643%

𝑡ℎ1 (𝑅𝑎𝑑) 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010

𝑡ℎ2 (𝑅𝑎𝑑) 1.571 0.785 0.100 0.080 1.571 0.785 0.100 0.080 1.571 0.785 0.100 0.080

𝑐𝑢𝑡1 (𝑛𝑏) 1254.889 1253.802 1231.169 1221.183 1257.831 1256.441 1228.925 1216.130 0.234% 0.210% -0.182% -0.414%

𝑐𝑢𝑡2 (𝑛𝑏) 1190.680 1190.410 1177.849 1170.784 1203.834 1203.078 1184.031 1173.697 1.105% 1.064% -0.525% 0.249%

𝑐𝑢𝑡3 (𝑛𝑏) 716.413 716.243 707.637 702.840 629.589 628.934 613.512 605.743 -12.11% -12.19% -13.30% -13.81%

th1 = 0.010 rad, th2 = 1.57 rad(90 degree)

thmin = 0.025 rad, thmax = 1.57 rad(90 degree)

thmin = 1* th1, thmax =  1*th2

Trial3(BHLUMI)
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thmin = 0.7* th1, thmax =  2*th2

# Longitudinal polarization of initial particles:

lamep :    0.6 # e^+ polarization

lamem :    -0.8 # e^- polarization

trial3
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BHLUMI : 1e+06 

ReneSANCe : 1e+06

BHLUMI (NLO)(no photon) : 342529 

ReneSANCe (LO): 1e+06

BHLUMI (NLO)(no photon) : 342529 

ReneSANCe (NLO)(no photon): 46790

BHLUMI (NLO)(with photons) : 657471 

ReneSANCe (NLO) (with photons) : 953210

Trial3 : thmin = 0.01rad, thmax = 1.571rad,𝜎 ≈ 1259 𝑛𝑏, ∆𝜎 = −0.00643%
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2025/7/31 19BHLUMI : 1.06896e+06 

ReneSANCe : 0.953210e+06

Trial3 : thmin = 0.01rad, thmax = 1.571rad,𝜎 ≈ 1259 𝑛𝑏, ∆𝜎 = −0.00643%

BHLUMI : 679680 

ReneSANCe : 607355
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BHLUMI  : 657471 

ReneSANCe  : 953210

BHLUMI  : 494729 

ReneSANCe  : 607355

BHLUMI  : 642805 

ReneSANCe  : 607355

Trial3 : thmin = 0.01rad, thmax = 1.571rad,𝜎 ≈ 1259 𝑛𝑏, ∆𝜎 = −0.00643%
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@92.3 GeV

ReneSANCe CMS generated 

Th1, Th2(mrad)

𝒆−. 𝒐𝒓. 𝒆+ 𝒕𝒐 𝒑𝒊𝒑𝒆
𝒄𝒆𝒏𝒕𝒆𝒓𝒔 (𝒎𝒎)

Single 𝒆− in

(mm)

Both 𝒆−. 𝒂𝒏𝒅𝒆+ in

(mm)

𝜎 (𝑛𝑏) 10 to 80

1223.68

10 < 𝑟, 𝑦 < 80
1333.88

20 < 𝑟
351.78

. 𝑎𝑛𝑑. 𝑦 > 20
172.22

20 < 𝑟
330.31

. 𝑎𝑛𝑑. 𝑦 > 20
156.61

𝜎 (𝑛𝑏) 10 to 80

1223.68

10 < 𝑟, 𝑦 < 80
1333.88

25 < 𝑟
225.85

. 𝑎𝑛𝑑. 𝑦 > 25
106.96

25 < 𝑟
211.31

. 𝑎𝑛𝑑. 𝑦 > 25
96.64

𝜎 (𝑛𝑏) 10 to 120

1240.96

10 < 𝑟, 𝑦 < 120
1351.72

25 < 𝑟
242.87

. 𝑎𝑛𝑑. 𝑦 > 25
121.11

25 < 𝑟
228.46

. 𝑎𝑛𝑑. 𝑦 > 25
110.69

th1 = 0.01,

th2 = 0.08 or 0.12,

thmin = 0.7* th1, 

thmax =  2*th2

th1 = 0.007,

thmin = th1, 

thmax =  PI / 2

CMS generated 

Th1, Th2(mrad)

𝒆−. 𝒐𝒓. 𝒆+ 𝒕𝒐 𝒑𝒊𝒑𝒆
𝒄𝒆𝒏𝒕𝒆𝒓𝒔 (𝒎𝒎)

Single 𝒆− in

(mm)

Both 𝒆−. 𝒂𝒏𝒅𝒆+ in

(mm)

𝜎 (𝑛𝑏) 10 to 80

1172.45

10 < 𝑟, 𝑦 < 80
1242.98

20 < 𝑟
290.26

. 𝑎𝑛𝑑. 𝑦 > 20
137.20

20 < 𝑟
287.31

. 𝑎𝑛𝑑. 𝑦 > 20
131.11

𝜎 (𝑛𝑏) 10 to 80

1172.45

10 < 𝑟, 𝑦 < 80
1242.98

25 < 𝑟
178.70

. 𝑎𝑛𝑑. 𝑦 > 25
81.98

25 < 𝑟
170.73

. 𝑎𝑛𝑑. 𝑦 > 25
77.99

𝜎 (𝑛𝑏) 10 to 120

1181.94

10 < 𝑟, 𝑦 < 120
1252.38

25 < 𝑟
189.81

. 𝑎𝑛𝑑. 𝑦 > 25
91.13

25 < 𝑟
181.88

. 𝑎𝑛𝑑. 𝑦 > 25
87.05



Comparison

2025/7/31 22

@92.3 GeV

BHLUMI CMS generated 

Th1, Th2(mrad)

𝒆−. 𝒐𝒓. 𝒆+ 𝒕𝒐 𝒑𝒊𝒑𝒆
𝒄𝒆𝒏𝒕𝒆𝒓𝒔 (𝒎𝒎)

Single 𝒆− in

(mm)

Both 𝒆−. 𝒂𝒏𝒅𝒆+ in

(mm)

𝜎 (𝑛𝑏) 10 to 80

1171.55

10 < 𝑟, 𝑦 < 80
1241.93

20 < 𝑟
290.17

. 𝑎𝑛𝑑. 𝑦 > 20
137.32

20 < 𝑟
278.17

. 𝑎𝑛𝑑. 𝑦 > 20
131.13

𝜎 (𝑛𝑏) 10 to 80

1171.55

10 < 𝑟, 𝑦 < 80
1241.93

25 < 𝑟
178.69

. 𝑎𝑛𝑑. 𝑦 > 25
81.96

25 < 𝑟
170.75

. 𝑎𝑛𝑑. 𝑦 > 25
77.92

𝜎 (𝑛𝑏) 10 to 120

1182.88

10 < 𝑟, 𝑦 < 120
1253.27

25 < 𝑟
190.01

. 𝑎𝑛𝑑. 𝑦 > 25
91.26

25 < 𝑟
182.06

. 𝑎𝑛𝑑. 𝑦 > 25
87.12

th1 = 0.007,

th2 = PI / 2,

thmin = th1, 

thmax =  th2

th1 = 0.007,

thmin = th1, 

thmax =  PI / 2

ReneSANCe CMS generated 

Th1, Th2(mrad)

𝒆−. 𝒐𝒓. 𝒆+ 𝒕𝒐 𝒑𝒊𝒑𝒆
𝒄𝒆𝒏𝒕𝒆𝒓𝒔 (𝒎𝒎)

Single 𝒆− in

(mm)

Both 𝒆−. 𝒂𝒏𝒅𝒆+ in

(mm)

𝜎 (𝑛𝑏) 10 to 80

1223.68

10 < 𝑟, 𝑦 < 80
1333.88

20 < 𝑟
351.78

. 𝑎𝑛𝑑. 𝑦 > 20
172.22

20 < 𝑟
330.31

. 𝑎𝑛𝑑. 𝑦 > 20
156.61

𝜎 (𝑛𝑏) 10 to 80

1223.68

10 < 𝑟, 𝑦 < 80
1333.88

25 < 𝑟
225.85

. 𝑎𝑛𝑑. 𝑦 > 25
106.96

25 < 𝑟
211.31

. 𝑎𝑛𝑑. 𝑦 > 25
96.64

𝜎 (𝑛𝑏) 10 to 120

1240.96

10 < 𝑟, 𝑦 < 120
1351.72

25 < 𝑟
242.87

. 𝑎𝑛𝑑. 𝑦 > 25
121.11

25 < 𝑟
228.46

. 𝑎𝑛𝑑. 𝑦 > 25
110.69
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