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What's new

New optics 'symmetric’ proposed in LHC report 1000.
Implementation of an aperture model for D1,D2.
Issues with the crossing scheme.

Effect of rotation of the beam screen in D2, Q4, Q5.



Nominal LHC

| Name

|MQXA.
|MQXB.
|MQXB.
|MQXA.

| Name

|MQXA.
|MQXB.
|MQXB.
|MQXA.

* Beam size = 33sigma + 22mm, Coil

1R5
A2R5
B2R5
3R5

1R5
A2R5
B2R5
3R5

Length|
[m] |
6.37|
5.5]
5.5|
6.37|

Beta max|
[m] |
2090.73]|
4341.9]|
4401.74|
3908.49|

Start p. |
[m] |
22.965|
32.05]|
38.55]
46.965]

Sigmal
[(mm] |
1.02513|
1.47731|
1.48745|
1.40164|

Gradient |

[T/m]|
203.718|
-203.718]|
-203.718]|
203.718]|

Beam sizex|
[mm] |
55.8294 |
70.7511]|
71.0859|
68.254 |

Coil diam.x*|
[mm] |
63.8137|
63.8137|
63.8137|
63.8137|

diam. = 2 * 6.5T / gradient



Nominal LHC aperture model

Aperture of the final focus

Magnet Coil D
MQXA.1R1  0.070
MQXA.1R5  0.070
MQXB.B2R1 0.070
MQXB.A2R5 0.070

rect_x rect_y
0.01895 0.02385
0.02385 0.01895
0.02400 0.02890
0.02890 0.02400

tol_r tol_g tol_s

0.00130 0.00100 0.00100
0.00130 0.00100 0.00100
0.00090 0.00060 0.00000
0.00090 0.00000 0.00060
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Lowbetamax

| Name

|MQXN1.
|MQXN2.
|MQXN3.
|MQXN4.
|MQXN5.
|MQXN6.

| Name

|MQXN1.
|MQXN2.
|MQXN3.
|MQXN4.
|MQXN5.
|MQXN6.

* Beam

| Name

R5.
R5.
R5.
R5.
R5.
R5.

R5.
R5.
R5.
R5.
R5.
R5.

Bl
B1
B1
Bl
B1
B1

Bl
Bl
B1
Bl
B1
B1

Length|
[m] |
7.485|
5.753]
5.753]
5.753]
4.89]|
4.89]

Beta max|
[m] |
5473.23]|
10681.1]|
12080 |
11878.21
10963.7|
12118.1]|

Start pos. |
[m] ]
24|

32.912|
39.665|
46.418|
53.37|
59.27|

Sigmal

(mm] |
.65864 |
.317071
.46414|
.44347|
.34752|
.46801 |

N NDNDNDND -

End pos. |
[m] |
31.485]|
38.665|
45.418|
52.171]|
58.26]
64.16|

Beam sizex|
[mm] |
76.7352]|
98.4634 |
103.317|
102.634|
99.4681 |
103.444|

Gradient |

[T/m] |

167.

-121
-121
-121
121
121

6771

.795]
.795]
L7951
.795]
.795]

Coil diam.*|

[mm] |

77.5299]|

106.
106.
106.
106.
106.

size = 33sigma + 22mm, Coil diam. = 2 * 6.5T / gradient

Length|
[m] |

Start pos. |
[m] |

End pos. |
[m] |

7361
736
7361
7361
7361

Fieldl

[T



Lowbetamax aperture model

Aperture of the final focus: gap=d/2-11mm, rad=d/2-6mm

Magnet Coil D
MQXN1.R1.B1 0.090
MQXN1.R5.B1 0.090
MQXN2.R1.B1 0.130
MQXN2.R5.B1 0.130

rect_x rect_y
0.03400 0.03900
0.03900 0.03400
0.05400 0.05900
0.05900 0.05400

tol_r tol_g tol_s

0.00000 0.00000 0.00000
0.00000 0.00000 0.00000
0.00000 0.00000 0.00000
0.00000 0.00000 0.00000
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Lowbetamax

| Name

|MQXN1.
|MQXN2.
|MQXN3.
|MQXN4.

| Name

|MQXN1.
|MQXN2.
|MQXN3.
|MQXN4.

* Beam

R5.
R5.
R5.
R5.

R5.
R5.
R5.
R5.

size = 33sigma + 22mm, Coil

B1
B1
Bl
Bl

B1
Bl
B1
Bl

Length|
[m] |
9.2]
7.8l
7.8l
9.2]

Beta max|
[m] |
5827.96|
12392.5]
12534.2]
12605.5|

Start p. |
[m]]
23|

34.9|
43.7|
54.4]|

Sigmal
[mm] |
1.71155]|
2.49581|
2.51003]
2.51716|

Gradient |
[T/m]|
121.997|
-121.997|
-121.997|
121.997|

Beam size*|
[mm] |
78.4811]|
104.362|
104.831|
105.066 |

Coil diam.x*|
[mm] |
106.56|
106.56]
106.56]|
106.56|

diam. = 2 * 6.5T / gradient



Symmetric aperture model

Aperture of the final focus: gap=d/2-11mm, rad=d/2-6mm

Magnet Coil D rect_x rect_y tol_r tol_g tol_s
MQXN1.R1.B1 0.130 0.05400 0.05900 0.00000 0.00000 0.00000
MQXN1.R5.B1 0.130 0.05900 0.05400 0.00000 0.00000 0.00000
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Modular

|Name

|
|MQXN1.R5.B1
|MQXN2.R5.B1
|MQXN3.R5.B1
|MQXN4.R5.B1
|MQXN5.R5.B1
|MQXN6.R5.B1
|MQXN7.R5.B1
|MQXN8.R5.B1
|MQXN9.R5.B1
|MQXN10.R5.B1
|MQXN11.R5.B1
|MQXN12.R5.B1

| Name

|
|MQXN1.R5.B1
|MQXN2.R5.B1
|MQXN3.R5.B1
|MQXN4.R5.B1
|MQXN5.R5.B1
|MQXN6.R5.B1
|MQXN7.R5.B1
|MQXN8.R5.B1
|MQXN9.R5.B1
|MQXN10.R5.B1
|IMQXN11.R5.B1
|IMQXN12.R5.B1

* Beam size =

N N N N N N N N )

Length|
[m] |
4.

8|

Beta maxl|

[m] |
3415.

4|

6567.99|

|

|

|

|

| 11126.
| 14133.
| 14390.
| 14095.
| 12097.
| 14276.
|

|

|

|

14389

14390

9l
9l
71
51
4|
2|

.8l
13419.
13947.

3|
1

.21

Start p.|
[m] |
23|
28.8]
34.6|
40.4|
46.2|

52|
57.8|
63.61
69.4|
75.2|

81|
86.8|

Sigmal|
[mm] |
1.31024|
1.81697]
2.36493|
2.6654|
.68951|
661771
.46591
.67878|
.68942
.59715]
64772
.68945]

NDONNDNNDNN

Gradient|
[T/m] |
-115.854|
-115.854|
88.5221]
88.5221]
88.5221]
88.5221]
-82.0402|
-82.0402|
-82.0402|
-82.0402|
84.059|
84.059|

Beam sizex|
[mm] |
65.238|
81.9599|
100.043|
109.958]
110.754|
109.838|
103.375|
110.4|
110.751|
107.706|
109.375|
110.752|

Coil diam.*|

[mm] |

112.21]
112.21]

146.
146.
146.

146

158.
158.

158

158.
154.

154

33sigma + 22mm, Coil diam. = 2 * 6.5T / gradient

8561
8561
8561
.856|
459|
459|
.459|
459|
653
.653]



Modular aperture model

Aperture of the final focus: gap=d/2-11mm, rad=d/2-6mm

Magnet

MQXN1.R1.B1
MQXN1.R5.B1
MQXN2.R1.B1
MQXN2.R5.B1

Coil D
0.130
0.130
0.170
0.170

rect_x rect_y
0.05400 0.05900
0.05900 0.05400
0.07400 0.07900
0.07900 0.07400

tol_r tol_g tol_s

0.00000 0.00000 0.00000
0.00000 0.00000 0.00000
0.00000 0.00000 0.00000
0.00000 0.00000 0.00000
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Compact

| Name

|
|MQXN1.
|MQXN2.
|MQXN3.
|MQXN4 .

| Name

|
|MQXN1.
|MQXN2.
|MQXN3.
|MQXN4.

* Beam

R5.
R5.
R5.
R5.

R5.
R5.
R5.
R5.

B1
B1
Bl
Bl

B1
Bl
B1
Bl

Length|

[m] |
12.2444|
14.6249|
10.9992|
14.75086 |

Beta max|
[m] |
7593.14]|
17194
17194 |
17193.3|

Start p. |
[m]]
23|

36.2444|
51.8693]|
63.8684 |

Sigmal
(mm] |
1.95363|
2.93981|
2.93981|
2.93975]

Gradient |

[T/m]|
91.4487|
-68.3344 |
-68.3344|
68.3344 |

Beam sizex|
[mm] |
86.4697 |
119.014|
119.014|
119.012]

Coil diam.x*|
[mm] |
142.156|
190.241 |
190.241 |
190.241|

size = 33sigma + 22mm, Coil diam. = 2 * 6.5T / gradient



Compact aperture model

Aperture of the final focus: gap=d/2-11mm, rad=d/2-6mm

Magnet

MQXN1.R1.B1
MQXN1.R5.B1
MQXN2.R1.B1
MQXN2.R5.B1

Coil D
0.170
0.170
0.220
0.220

rect_x rect_y
0.07400 0.07900
0.07900 0.07400
0.09400 0.09900
0.09900 0.09400

tol_r tol_g tol_s

0.00000 0.00000 0.00000
0.00000 0.00000 0.00000
0.00000 0.00000 0.00000
0.00000 0.00000 0.00000
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