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Comparison

2025/6/10 2

@92.3 GeV

BHLUMI
𝐸𝛾 > 0.1 𝐺𝑒𝑉

𝜃𝛾𝑒± > 0.005 𝑟𝑎𝑑



Comparison

2025/6/10 3

@240.0 GeV

BHLUMI
𝐸𝛾 > 0.1 𝐺𝑒𝑉

𝜃𝛾𝑒± > 0.005 𝑟𝑎𝑑



Comparison

2025/6/10 4

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



Backup

2025/6/10 5

@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



Backup

2025/6/10 6

@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



Backup

2025/6/10 7

@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



Backup

2025/6/10 8

@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



Backup

2025/6/10 9

@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



Backup

2025/6/10 10

@92.3 GeV

@91 GeV

@240 GeV

Both

𝒆−. 𝒂𝒏𝒅𝒆+ in

(mm)

20 < 𝑟 < 80
. 𝑎𝑛𝑑. 𝑦 > 20

BHLUMI
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