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*HOYT'S 80SMHZ SHAPED PROTON LINAC CAVITY 1.00 1.00 ACSK5680

6.05172 0.0 1 ACSK5681
12.10344 0.0 2 ACSK5682
12.10344 1.90000 3 ACSK5683
9.69074 1.90000 4 ACSK5684
9.40789 2.01715 5 ACSK5685
9.29074 2.30000 6 ACSK5686
9.49074 2.64641 7 ACSK5687
11.12719 3.59121 8 ACSK5688
11.49322 3.95724 9 ACSK5689
11.62719 4.45724 10 ACSK5690
11.62719 8.57903 11 ACSK5691
11.43723 10.02207 12 ACSK5692
10.88024 1136676 13 ACSK5693
9.99419 12.52150 14 ACSK5694
8.83945 13.40755 15 ACSK5695
7.49476 13.96454 16 ACSK5696
6.05172 14.15450 17 ACSK5697
8.02295 13.33800 18 ACSK5698
10.81069 10.55026 19 ACSK5699
6.05172 7.50000 20 ACSK5700
10.55896 3.55182 21 ACSK5701
9.09074 2.27320 22 ACSK5702
8.69074 1.90000 23 ACSK5703
9.19074 1.90000 24 ACSK5704
9.07758 0.0 25 ACSK5705
6.05172 2.50000 26 ACSK5706
ACSK5707
0o 1 1 3 2 254 Z E * ACSKS5708
0 0 0 25 4 3 4 M * * ACSK5709
s % = 0 0 0 23 4 25 4 ACSKS710
* % o+ 0 0 0 23 26 25 4 ACSK5711
2009 (4) 22la) Ailally Adpal) aglall wligl) ol Alna

0 0 1 26 1 25 4 Z R * ACSK5712



LA o o0 O 26 7 23 4 ACSKS5713

£ r0 0 0 20 7 26 4 R ACSK5714
* o+ o+ 0 0 0 20 7 11 4 ACSK5715
* o+ 0 0 0 10 7 11 4 M ACSK5716
* 0 0 0 20 17 11 4 R * ACSK5717
* o+ =0 0 0 17 14 11 4 ACSK5718
0 0 0 24 5 4 2 M * * ACSK5719
0 0 0 24 6 5 2 M * * ACSK5720
0 0 0 2 7 6 2 M * * ACSK5721
* s =0 0 0 2 24 6 2 ACSK5722
+ o+ =0 0 0 22 24 23 2 ACSK5723
0 0 0 20 8 7 2 M * * ACSK5724
+ s =0 0 0 21 8 10 2 ACSK5725
0 0 0 10 9 8 2 M M * ACSK5726
0 0 0 19 12 11 2 M * * ACSK5727
0 0 0 19 13 12 2 M * * ACSK5728
0 0 0 19 14 13 2 M * * ACSK5729
0 0 0 18 15 14 2 M * * ACSK5730
0 0 0 18 16 15 2 M * * ACSK5731
0 0 0 18 17 16 2 M * * ACSK5732
ACSK5733
PCXX, 1 1 ACSK5734
_____ *CYLINDRICAL CAVITY TEST PROBLEM____ 0.00 0.00 ACSKS5735
0.50000 0.00000 1 ACSK5736
0.50000 1.50000 2 ACSK5737
0.50000 3.00000 3 ACSK5738
0.50000- 0.00000 4 ACSK5739
0.50000- 1.50000 5 ACSKS5740
0.50000- 3.00000 6 ACSK5741
ACSK5742
10 0 4 2 1 5 M 7 ACSK5743
0 0 0 4 2 5 5 M ACSK5744
0 0 0 3 2 5 5 M ACSK5745
0 0 0 3 6 5 5 M M ACSK5746
ACSK5747
XX.XX, 13 ACSK5748
*TOROIDAL CAVITY TEST PROBLEM__ 0.00 000 ACSK5749
0.50000 2.00000 1 ACSK5750
0.50000 5.00000 2 ACSK5751
0.50000- 2.00000 3 ACSK5752
0.50000- 5.00000 4 ACSKS5753
ACSKS5754
3 2 1 6 M M ACSK5755
3 2 4 M M ACSK5756

ACSKS5757
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HOYT'S 805SMHZ SHAPED PROTON LINAC CAVITY *#***

%* %k k%

SCALE= 1.00 HORIZONTAL

SCALE= 1.00 VERTICAL

*** INPUT POINT LIST ***

POINT HORIZONTAL  VERTICAL
NO. COORDINATE COORDINATE

(CENTIMETER) (CENTIMETER)

—_—

6.05172 00000.

12.10344 00000. 2

12.10344 1.90000 3

9.69074 1.90000 4

9.40789 2.01715 5

9.29074 2.30000 .6

9.49074 2.64641 7

11.12719 3.59121 .8

11.49322 3.95724 9

11.62719 4.45724 .10
11.62719 8.57903 11
11.43723 10.02207 12
10.88024 11.36676 13
9.99419 12.52150 14
8.83945 13.40755 15
7.49476 13.96454 .16
6.05172 14.15450 17
8.02295 13.33800 18
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10.81069 10.55026 . 19

6.05172 7.50000 .20
10.55896 3.55182 21
9.09074 2.27320 22
8.69074 1.90000 23
9.19074 1.90000 24
9.07758 00000. 25
6.05172 2.50000 26
HOYT'S 805SMHZ SHAPED PROTON LINAC *#*#** 1
*#*xx CAVITY
*** MAP OF THE INPUT POINTS **# 0
3 2
11 10
9
12
8
13
19
21
14
4
7 5
6
24
22 25
15

23
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18
16
20 26 1
17
1
HOYT'S 805SMHZ SHAPED PROTON LINAC CAVITY **#**
* % k%
*#** INPUT ELEMENT LIST ***
TRIANGLE ORDER  VERTICES: DIRICHLET
SEGMENT

CONSTRAINTS IDENTIFIERS
NO. N A B C ABBCAC ABBCAC

* Z E o1 1 3 2 25 4 1
** M 0 00 25 4 3 4 2
owoo® 0 00 23 4 25 4 3
*owoo® 00 0 23 26 25 4 4
*Z R 001 26 1 25 4 5
*owoo® 000 26 7 23 4 6
R * * 0 00 20 7 26 4 7
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* 0
* 0
* 0
M 0
M 0
M 0
* 0
* 0
M 0
* 0
M 0
M 0
M 0
M 0
M 0
M 0
M 0

20
10
20
17
24
24
22
22

© o o o 2P ° o

S © oo o @ °

(=]
(=]

21
21
10
19
19
19
18
18
18

o <
()

S O O O o O
S O O O O o

17
14

24
24

12
13
14
15
16
17

11
11
11

11

23

10

11
12
13
14
15
16
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HOYT'S 805SMHZ SHAPED PROTON LINAC CAVITY ****

POINT HORIZONTAL  VERTICAL

.99

-100

*** ASSEMBLED POINT LIST ***

NO.

7.46794

8.12769

POINT HORIZONTAL

COORDINATE

1.72500

1.57500

.10
11
12
13
.14
15
.16
17
18
.19
.20
21
22
23
24
.25

Aty Aipual) psall gl 0ol Al

POINT HORIZONTAL
COORDINATE
COORDINATE COORDINATE

COORDINATE COORDINATE
NO.

.50

51

9.69074

9.40789

NO.

1.90000
7.44559
2.01715
7.44559

LR ]

VERTICAL

VERTICAL

.1
11.09701

2
9.43338



101

102

.103

.104

.105

.106

.107

-108

.109

.110

11

112

113

114

115

116

117

118

119

120

121

6.71148

7.37123

8.03098

7.56465

6.80819

6.80819

6.05172

6.05172

6.05172

8.89074

8.23098

9.29074

8.43098

7.57123

8.63098

7.77123

6.91148

6.05172

6.91148

6.05172

7.77123
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2.35000

2.20000

2.05000

62500.

62500.

1.25000

62500.

1.25000

1.87500

2.08660

2.23660

2.45981

2.42320

2.38660

2.60981

2.57320

2.53660

3.75000

3.78660

5.00000

3.82320

.53

.54

.55

.56

.57

.58

.59

.60

.61

.62

.63

.64

.65

.66

.67

.68

.69

.70

71

72

9.29074

9.49074

11.12719

11.49322

11.62719

11.62719

11.43723

10.88024

9.99419

8.83945

7.49476

6.05172

8.02295

10.81069

6.05172

10.55896

9.09074

8.69074

9.19074

6.05172

9.83405
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2.30000

6.05172
2.64641
6.05172
3.59121
6.05172
3.95724
11.2189%4
4.45724
9.82507
8.57903
10.40244
10.02207
9.41682
11.36676
8.43121
12.52150
9.00857
13.40755
7.03734
13.96454
9.54931
14.15450
9.29931
13.33800
9.34932
10.55026
9.24074
7.50000
9.39074
3.55182
9.19074
2.27320
9.14074
1.90000
10.30896
1.90000
10.84307
2.50000
11.37719
47500.
11.31020

3
12.49088
4
10.82725
5
9.16363
6
9.56465
7
10.95851
8
11.53588
9
11.94413
10
12.35238
11
12.92975
12
13.74625
13
1.95857
14
1.95857
15
2.15857
16
2.10000
17
2.47320
18
2.28660
19
2.08660
20
3.11881
21
3.57151
22
4.02422
23
3.77422



.122

123

.124

-125

126

127

-128

-129

.130

131

132

.133

134

135

.136

.137

.138
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6.91148

6.05172

8.63098

7.77123

6.91148

11.09308

10.23332

10.55896

9.69921

8.83945

10.02485

9.16510

8.30534

7.44559

11.62719

11.09308

11.62719

5.03660

6.25000

3.85981

5.07320

6.28660

7.09588

8.30927

5.61272

6.82612

8.03952

4.12957

5.34296

6.55636

7.76976

7.54858

6.06543

6.51814
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73

.74

75

.76

17

.78

.79

.80

.81

.82

.83

.84

.85

.86

.87

.88

.89

10.59051

10.59051

11.34698

11.34698

11.34698

11.50027

10.89709

10.74380

10.29391

10.14063

9.98734

9.53745

9.38416

9.23087

8.98087

9.13416

8.88416

HOYT'S 805SMHZ SHAPED PROTON LINAC CAVITY **#**

*** ASSEMBLED POINT LIST ***

47500.

11.56020
95000.
11.53221
47500.
11.12396
95000.
11.15874
1.42500
10.84547
1.90000
10.43722
1.90000
9.41682
1.42500
8.43120
1.90000
8.16710
1.42500
7.75886
95000.
6.77324
1.42500

6.05172

95000.

12.10344

47500.
12.10344
47500.

9.07758

95000.

9.83405

95000.

10.59051

.24
4.20724
25
9.30055
.26
10.28616
27
10.69442
.28
10.95851
.29
11.94413
.30
12.96452
31
13.37278
32
13.68604
33
13.65127
34
14.05952
.35
.00000
.36
.00000
37
1.90000
.38
.00000
39
.00000
40

.00000
1

* ok %k
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POINT HORIZONTAL

NO.

.139 10.55896
.140 11.09308
141 11.62719
142 10.02485
143 11.09308
.144 10.23332
145 8.83945

8.83945

7.44559

VERTICAL

Al Ayl aghall aligl) ol Alna

POINT HORIZONTAL  VERTICAL
POINT HORIZONTAL

COORDINATE COORDINATE
NO.

COORDINATE
4.58227 .90
5.03498 91
5.48769 .92
3.09912 .93
4.00453 .94
9.97290 .95
11.36677 .96
9.70314 97
12.76063 .98

9.28745

9.03745

8.78745

9.44074

8.94074

8.32112

7.56465

8.22441
6.80819

HOYT'S 805SMHZ SHAPED PROTON LINAC CAVITY **#**

NO.

1.42500
11.34698
1.42500
12.10344
1.42500
12.10344
1.90000
12.10344
1.90000
8.32112
62500.
7.56465
1.25000
6.80819
1.10000

1.87500

VERTICAL
COORDINATE
COORDINATE COORDINATE

[S—

41
.00000
42
47500
43
195000
44
42500
45
.00000
46
.00000
47
.00000
48

.49

k% %k

* % %

*#** ASSEMBLED ELEMENT LIST

TRIANGLE ORDER POINT POINT POINT POINT POINT POINT POINT POINT
POINT POINT POINT POINT POINT POINT POINT
NO. N NO.1 NO.2 NO.3 NO.4 NO.5 NO.6 NO.7 NO.8 NO.9 NO.10
NO.11 NO.12 NO.13 NO.14 NO.15
OR 16 OR 17 OR 18 OR 19 OR 20 OR 21 OR 22 OR 23 OR 24 OR 25
OR 26 OR 27 OR 28

*134 28 27 26 139 25 24 138 23 137 *136 4 .1 O
*135 142 141 140

35 *1 23 34 33 32 25 31 30 28 29 *135 4 .2 0
*136 37 36

44 *1 43 42 41 35 40 39 36 38 37 *136 4 3 0
20 45 21

52 *22 43 51 50 49 40 48 47 38 46 *136 4 4 0

20 54 53
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58 *133 49 57 56 145 47 55 144 46 143 *136 4 .5 0

*22 60 59
66 *4 52 65 64 63 53 62 19 54 61 *20 4 6 O
*22 68 67
75  *4 74 73 72 66 71 70 67 69 68 *22 4 .7 0
*17 77 76
75 *4 8 8 84 83 82 81 8 79 T8 *8 4 .8 0
*17 77 76
93 *4 92 91 90 8 & 8 8 87 78 *§ 4 9 0
*7 94 18

101 *14 8 100 99 98 82 97 96 79 95 *B 4 .10 0
*17 103 102
109 *11 98 108 107 106 96 105 16 95 104 *8 4 .11 0

*14 110 15
21 112 *2 44 111 *1 2 .12 0
*21 114 *3 112 113 *2 2 .13 0
*19 63 *4 116 115 *3 2 .14 0
*19 117 *21 116 114 *3 2 .15 0
*19 117 *21 61 45 *20 2 .16 0
*18 119 *5 93 118 *4 2 .17 0
*18 119 *5 94 120 *7 2 .18 0
*7 122 *6 120 121 *5 2 .19 0
*16 124 *9 104 123 *8 2 .20 0

N.B: POINT NUMBERS MARKED WITH AN ) #*####ssxssssxsussxsxsrsssn)

1

HOYT'S 805SMHZ SHAPED PROTON LINAC CAVITY *#*#**

Rk

*#** ASSEMBLED ELEMENT LIST ***
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Calculate Some Special Function For The Design of Cavity
Linear Accelerator

D. A. Nassrullah
Ministry of Sciences and Technology

Abstract

The purpose of this project is to build a scientific base and computational programs
in an accelerator design work. The transfer of group of laws in alinear accelerator cavity to
computer codes written in Fortran power station language is inorder to get a numerical
calculation of an electromagnetic field generated in the cavities of the linear accelerator. The
program in put contains mainly the following, the geometrical cavity constant, and the
triangular finite element method high — order polynomial. The out put contains vertical and
horizontal components of the electrical field to gether with the electrical and the magnetic field
intensity.



