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RF design of the BOC



Full picture of the BOC pulse compressor

Parameters | Values m

Frequency 11.9940 GHz
Q, 2.35e5
B 6.1

Mode: TM, ; 5,

2*wgb 1

e wgb=12.00mm

* Rounding on the coupler
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Nominal values of all the geometrical parameters

m Parameters | Values m

1 156.102
coun o 2 R, 80.00 mm
Coup_al 3 A 19.501 mm
4 w; 19.501 mm
5 alpha 20 mm
Coupler without roundings wea 6 alpha1l 10 mm
m 7 40 mm
1 120.0 Rp 8 b 7.00 mm
2 Rf 10.0 mm I 9 b, 7.12 mm
3 Rcav 154.102 mm 10 wa 30.00 mm
4 Cd 10.00 mm 11wt 13.20 mm
5 Hcav 100.0 mm 12 wga 22.86 mm
6 Coup_a/Coup_al 16.00/16.00 mm 13 wgb 12.00 mm
7 Coup_b/Coup_bl 3.31/4.90 mm 14  hs 50.0 mm
8 tw 2.00 mm 15  Rr 2.0 mm
9 W, 19.501 mm ¥ — 16 b 3.5 mm

10 wgb 12.00 mm



RF check of the BOC
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RF check of the BOC

Mechanical model

E Field [V/im]
3788.2795

3635.7275
3283.1755
3030.6235
2778.0718
25255198
2272.9678
2020.4158
1767.8638
1515.3118
1262.7599
1010.2079
757.6559
505.1039
252 5520
-0.0000

RF model

E Field [V/m]
37468877

3497.0981
3247.3083
2997.5186
2747.71290
24979392
22481494
1998.3596
1748.5699
1498.7802
12489905
9992007
749.4110
4996213
2498316
0.0419
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Cooling and Thermal analysis



Cooling analysis of the BOC

Peak power [MW]
Pulse length [us]
Repetition rate [Hz]
Average power [kW]

fpout cc dt

Ploss boe = Pin W

Water speed: 1 m/s

Required Facility Water Flow Rate
HRS012-W-13, HRS018-W-13, HRS024-W-20
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is the facility water flow rate at the circulating fluid rated flow rate and the
cooling capacity listed in the “Cooling Capacity” specifications.

 Water flow: 6.04 L/min

< 10 L/min@20C°(HRS018-W)

Cross Section: 100.7 mm2 * Water temperature: 22C°
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AT = Q At/(A*v* At *p*Cp) = Q /(A*v*p*Cp) = 3.1 °C

Heat Q: 1300 W

Water speed v: 1 m/s

Cross Section A: 100.7 mm?2

heat capacity of water Cp: 4182 J/(kg°C)
Water density p: 997 kg/m3



Thermal analysis of the BOC

4
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Steady-State Thermal A/av‘ty: Copper

* Water speed: 1 m/s /
* Convection Cu&Water: 5000 W/m2K e —

* Convection Air = 10 W/m2K ” ‘

B: Steady-State Thermal Total Deformation
Temperature Type: Total Defarmation .
Type: Ternperstire Unit: m St
Unit: °C Time: 1 Type: Stress Intensity
Time: 1 5/16/2022 11:45 PM Unit: Pa
5/16/2022 11:50 PM Tire: 1
71.6689e-6 Max 5/19/2022 437 PM
28.908 Max 6.8171e-6 1.1204e7 Max
28,395 5.0653e-6 9,9607e6
27.883 8.7177¢6
5.1135e-6
27.371 2.26166-6 7.4747e6
26,858 ' 623166
: 3.4098e-6 4,9386e6
26.346 2.558e-6 3,7456e6
25.833 2.5026e6
. 1.7062e-6 -
24,808 8.5444e-7 16521 Min
' 2.6344e-9 Min
24.296 Min

Gian Luigi D’Alessandro - CLIC-Note—1061(CERN-THESIS-2015-315)



