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Structure Testing, Coupler Design,
Structure Calculations.

G.Romanov, FNAL
ICG8, June 24-27, SLAC
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ICG8, June 24-27, SLAC Structure testing

RF quality control after manufacturing
•Single cell QC
•RF measurements of disk stacks
RF measurements after brazing of parts
•Stack after brazing
•Couplers after brazing
RF tuning of complete structure
•Plunger measurements and tuning of couplers
•Cell tuning
•Final tuning of couplers

Timergali Khabibouline, automation of RF measurements and tuning procedures
Ivan Gonin, electrodynamics simulations.
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Input disk sets QC. Short stacks. 
Fundamental modes, HOM, Q

Stacks, brazed stacks 
Fundamental modes, HOM,
Nodal measurements

Couplers, brazed structures.
Complete tuning and matching.

ICG8, June 24-27, SLAC Structure testing
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-Structure is tapered. Absolute measurements is not 
an appropriate way.
- So, relative measurements – compare calculations and
measurements, compare master disks, single disks 
and stacks of disks.

Single cell QC.

ICG8, June 24-27, SLAC Structure testing
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Single disk QC Set-Up

ICG8, June 24-27, SLAC Structure testing
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Single disk QC Set-Up

Ground-block FXB-001 disk and half-cell

ICG8, June 24-27, SLAC Structure testing
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Disk #30, 25 measurements in a row, Q-factor
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Disk # 30,  25 measurements in a row, "0"-mode
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Single disk QC. Accuracy.

± 0.5 MHz ± 0.2 MHz
Progress

ICG8, June 24-27, SLAC Structure testing
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1 10830.68 4761.314 11332.75 3891.622 15375.93 4066.513 16721.56 4770.846
2 10795.58 4698.215 11377.96 4095.624 15286.43 4092.262 16675.09 4955.865
3 10799.94 2671.403 11371.6 1318.18 15292.58 1937.203 16681.53 2238.855
4 10798.61 2561.595 11373.06 1690.572 15289.98 1922.47 16676.99 1614.671
5 10800.24 2426.43 11368.17 1985.082 15296.19 1657.339 16680.49 1505.054
6 10797.93 2827.999 11371.66 1734.174 15289.14 1343.356 16678.24 1287.944
7 10805.39 2948.055 11366.52 1198.194 15305.26 2063.223 16688.49 2529.18
8 10803.65 1943.584 11359.35 1010.488 15309.95 1516.353 16686.55 1271.711
9 10805.23 1341.764 11359.76 900.088 15303.79 1129.958 16672.48 746.659

10 10803.67 2312.426 11361.74 1664.412 15310.79 1186.295 16690.65 1282.851
11 10807.46 1735.696 11356.32 911.374 15318.94 1622.284 16689.9 1149.417
12 10808.59 2020.706 11353.32 1111.349 15323.69 1440.861 16693.14 1085.589
13 10811.16 2156.749 11349.56 1525.757 15330.67 766.685 16699.42 842.921
14 10813.4 1468.313 11347.47 1129.965 15338.63 1399.557 16697.91 1225.343
15 10815.84 1935.872 11344.73 944.931 15347.47 1649.238 16701.52 1254.1
16 10816.66 2095.177 11343.74 1145.559 15348.54 1412 16701.57 1502.476
17 10814.98 1477.57 11343.41 808.435 15348.8 967.013 16705.34 1228.65
18 10819.58 2138.963 11342.4 1353.102 15352.58 1395.745 16704.5 1319.895
19 10821.71 2297.738 11338.07 1476.213 15360.95 1387.548 16708.17 1332.129
20 10823.49 1869.085 11335.66 1390.271 15367.73 982.074 16714.52 1011.364
21 10826.68 2053.331 11332.09 1354.798 15373.56 1142.985 16713.35 998.447
22 10828.96 1960.327 11326.13 1376.345 15386.56 886.133 16723.24 941.637
23 10826.73 1543.894 11326.36 790.105 15381.85 971.392 16720.15 822.378
24 10827.99 1221.158 11324.32 640.284 15387.09 921.691 16725.36 925.636
25 10831.8 1663.798 11321.69 893.568 15391.38 1060.545 16723.46 578.579
26 10833.89 1636.642 11320.67 1367.396 15396.83 865.979 16729.94 772.464
27 10835.85 1567.718 11316.18 961.363 15404.88 955.606 16729.67 914.11
28 10838.18 1559.081 11314.85 1585.231 15415.06 889.589 16739.47 920.18
29 10839.95 1844.337 11312.4 746.64 15415.48 893.54 16719.28 633.779
30 10839.36 4140.139 11314.78 3929.052 15423.23 3650.529 16735.2 4242.011
31 10838.19 4377.502 11313.67 3985.157 15425.53 3783.204 16733.97 4658.971
32 10830.38 4065.423 11332.12 2483.74 15376.22 3487.199 16721.48 4325.541

Single disk QC. Automation.

Record is 35 seconds per disk

FXB-001. Random errors. "0"-mode.
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FXB-001,D2 with h/c #2, New ground block, "0"
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ICG8, June 24-27, SLAC Structure testing
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ICG8, June 24-27, SLAC Structure testing

Single disk QC. Student vs. engineer.

FXB-001, "0"-mode, D4&D5, MedCo
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FXB-001. "0"-mode. Difference between Greg(D5) and me(D4) in 
MHz.
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FXB-001, Q of "0"-mode,  D4&D5, MedCo. 
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The student, Greg Linder, started out watching and 
assisting me by operating the computer while I 
operated the test equipment. After testing one set of 
disks in this manner, the student spent 45 minutes 
getting the feel of the testing machine by repeatedly 
testing the same sample disk. This is the only practice 
he had before spending three hours testing the D5 disk 
set alone.
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ICG8, June 24-27, SLAC Structure testing

Single disk QC. Summary. FXB.
FXB-001,E3, h/c#2, "Pi"-mode
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FXB-001 disks. Deviations from calculated "0"-mode
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FXB-001 disks. Deviations from calculated "Pi"-mode
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Plunger measurements of disk stacks

ICG8, June 24-27, SLAC Structure testing
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Plunger measurements of disk stacks. 
D3(inversed), HOM1 after brazing
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ICG8, June 24-27, SLAC Structure testing
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ICG8, June 24-27, SLAC Structure testing

Nodal measurements of complete structure . 
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Nodal measurements of complete structure . 

Raw plunger measurememnts before 
tuning (11.425 GHz)
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Structure after etching. Etching is not automated.

Spectra of brazed stacks
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ICG8, June 24-27, SLAC Structure testing



G.Romanov 16

Measurements of couplers before brazing

ICG8, June 24-27, SLAC Structure testing
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Bead-pull measurements

Complete tuning on the stand

ICG8, June 24-27, SLAC Structure testing
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ICG8, June 24-27, SLAC Structure testing

Bead-pull measurements
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ICG8, June 24-27, SLAC Coupler design for FXB

R slot iris

W

b coupler b neighbor cell
a coupler

r tube

r pipe

I.Gonin
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ICG8, June 24-27, SLAC Coupler design for FXB

COMPUTATIONAL MODEL of Couplers.
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FXB inline tapering, Ri=3mm
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ICG8, June 24-27, SLAC Coupler design for FXB
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ICG8, June 24-27, SLAC Coupler design for FXB

I.Gonin, T.Khabiboulline , E.Borissov
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ICG8, June 24-27, SLAC SW structure design 

Es/Ea » 1.5

This is some set up for high power tests.
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- Pretune one of FXB structures before etching and brazing

- Develop RF quality control coupler parts before brazing

ICG8, June 24-27, SLAC Two nearest goals


