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Tuning of Gun 4.1 and 4.2

Sakhorn Rimjaem, PITZ Physics Seminar, April 3, 2007

1. Different between tuning temperature (T ) and operating temperature (Tnp} — AT
= leading to frequency shift df/dT- -22 kHz/K

Gun 4.1 (for ®- mode):
= f_ after tuning = 1.300465 GHz
= Operating temperature = 60°C (preferable temp.=55°C)
— still in tolerance of the cooling system limit
— Gun4d has improved cooling channel design from Gun3
— higher T, may be suitable with Gun4
since it will be operated with higher power + longer pulses
= Field flatness = 1.08

Gun 4.2 (for T- mode):
= f, after tuning = 1.300342 GHz
= Operating temperature 55 (preferable temp.=55°C)
—» agree to preferable operating temperature
< ® Qvalue =20472 >
= 5,,=-38dB
= Field flatness = 1.06




Measurements (01.03.2010)
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Measurements (01.03.2010)
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Measurements (01.03.2010)
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Measurements (01.03.2010)
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Expectation on the phase slope from cold measurements

p = Arctg [ZQO ‘1—fj <20, 4"

0 fO

df -0

Gun 4.2 (for - mode):
= f after tuning = 1.300342 GHz
= Operating temperature 55 (preferable temp.=55°C)

—» agree to preferable operating temperature
@ E_ﬁ—value = 204?? >

=S5,,=-38dB
= Field flatness = 1.06

2Q, 2-204/0rad - 0.031492 rad _18 deg RF .~ 40 deg RF

f, 1300000 kHz kHz KHz ~ 22KHeldegC deg C



Phase fluctuations

100 | | |

80 +— —=—Phase refl, deg bia §
60 — -—+—ql f \
40
20

5065 65. . 69.5
-40 -
-60 -
-80 -

gun temperature, degC

7 ‘ 40%

[ .
—a— dPhiRefl
dPhiRe . | 350

6 «
—— dPhiFwd
5 + 30%
—eo— dPrefl/l<Pr>
4 4
15%

2

SN
1 + 5%
A=Y - - S mﬁm 0%
65 65.5 66 66.5 67 67.5 68 68.5 69 69.5
T,degC

25%

20%

rms phase, deg

dP/<P>




LLRF measurements (02.03.2010)

SPT FB Tgun Phase fwd | Phase_refl Pfwd Prefl AmpVS”2 | PhaseVS Remark
on/off gain loop phase degC deg deg kw kw kw deg
68.15] off 68.15 -4.12 64.10 323.47 43.10 278.97 -25.53 |mean
overheated 0.03 1.70 0.16 1.12 1.70 0.88 0.49  |rms
0.04% 0.35% 3.94% 0.32% \ [rms/mean,%
68.15[on -180 -13.9] 68.15 -3.29 65.06 325.18 43.20 280.94 \| -24.67 L mean |
overheated 0.03 1.56 0.27 1.54 1.56 1.26 i 0.09 rms
0.04% 0.47% 3.62% 0.45% rms/mean,%
67.2|off 67.21 -1.33 0.97 293.29 3.46 233.22 -1.61  |mean |
resonance 0.02 0.05 3.66 1.03 0.05 0.80 0.43 \ [rms
0.02% 0.35% 1.42% 0.34% \ [rms/mean,%
67.2|on -180 7.1{ 67.20 -1.52 -3.55 294.11 3.46 233.98 \ -1.27 ,) Jmean |
resonance 0.02 0.03 4.42 0.75 0.03 0.59 L 0.16 rms
0.03% 0.25% 0.96% 0.25% rms/mean, %
66.25] off 66.27 -1.31 -53.60 267.38 35.83 183.48 19.16 |mean |
overcooled 0.03 0.94 0.12 0.79 0.94 1.25 0.28 | |rms
0.04% 0.30% 2.63% 0.68% \ [rms/mean,%
66.25|on -110 275 66.24 -1.32 -53.50 265.74 36.56 181.44 \ 19.45 | |mean |
overcooled 0.02 1.16 0.15 1.00 1.16 0.74 )_ 0.11 ¥ [rms
0.04% 0.38% 3.18% 0.41% rms/mean,%
J¢forw . e J (¢ref| +5?)
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Conclusions and open guestions

INB: The measurements have been done at low power level (300kW)

Possible reasons for the discrepancy:
 RF measurements (calibration?)
o Temperature measurements (67degC instead 60degC?? And the slope?)

o 22kHz/degC is not correct? (but 100kHz/degC seems too much!)
o .77
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Tuning of Gun 4.1 and 4.2
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Comparison of RF measurements of all existing gun cavities before and after tuning*

Gun Tr-:-qrn maodde Ty Defore L Ay field T,.:,,:!rrI far after L Al Q field T'='P
No. (°C) tuning (MHz) | (dB) | (MHz) | flatness | (°C) [ tuning (MHzZ) [ (daB) | (MHz) flatness | (°C)
1 23 x 1299435 - 53 0.80 21 1300.289 - 5.0 - 1.05 52
0 1294 168 - 0.49 1295275 - - 1.76 -
2 22 1298 862 - 52 0.97 22 1300.242 21 49 22532 122 51
1203.685 - 0.49 1295341 -12 14056 1.48 -
3.1 21 x 1299412 - 52 - 22 1300.323 - 5.0 24299 1.08 54
0 1294 230 - - 1295300 - - - -
3.2 24 x 1301.338 - 5.0 1.18 24 1300.315 -26 5.1 21316 1.03 56
0 1296339 - 158 1295173 -9 14078 188 -
4.1 215 x 1300.880 - 1.09 215 1300 465 - - 1.08 60
0 - - - -
4.2 22 x 1300.655 34 52 1.02 22 1300.342 -38 5.2 20472 1.06 55
0 1295 468 -10 - 1295183 -10 13684 - -
544 15 the calibrated amplitude of the reflected power signal

Afg; Is the frequency difference between mand 0 mode

Clp 1s the unloaded quality value (n-mode: Qp~2Q),, 0-mode: Qy~Q)))
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Gun reflection vs. gun temperature
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