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LHC RF

The LHC has |16 RF stations, each powered by 300 kWV / 400
MHz CW klystron

Nominal DC working point of the klystron is 8.8 A @ 58 kV

The cathode current could be controlled by a means of
“modulation anode”



LHC RF

* With less intensity and only few bunches in the machine there
is not need for the all available RF power and the full RF
voltage

* At the moment LHC needs only 5-8 MV (out of 16 MV) per
beam
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LHC RF

ACS Summary Data
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ACSPowerComertertd1B1 ACESPowerConvertert2B1
state IDLE state IDLE
connected OMLIME connected OMLIMNE
vhleas 5020 wileas a0 .40
iMeas 2296 itMeas 2314

DEVICES status detailedMode mode W cath [k
ACSLine1B1 Ok (o]} (o]}l 50.21
ACSLine2B1 Ok (o] 0N 5025
ACSLinedB DISABLED re-rowerReD EEEE -0.05
ACSLinedB1 Ok (o] ON 50.21
ACSLineSE1 DISABLED rc-roweERED EEEE -0.06
ACSLineBB1 Ok (o] On 5012
ACSLine?B1 Ok (o] 0N 5055
ACSLineBB1 Ok (o] OM 5047
ACSLine! B2 DISABLED rc-roweren [DEEEE -0.11
ACSLine2E2 Ok (o] OM 49 64
ACSLine3Ez Ok (o] On 4980
ACSLinedE2 Ok (o] 0N 4971
ACSLinesE2 DISABLED re-rovweERED EEEE -0.03
ACSLineBE2 Ok (o]} (o]}l 49,90
ACSLine? B2 Ok (o] OM 49 92
ACSLinegEz Ok (o] On 4989
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ACSFPowerConverterhd B2 ACSPowerConverterh2B2

state IDLE state IDLE

connected OMLIMNE connected OMLIME

whleas 49 53 whileas 4979

iMeas 23.40 ibeas 2292

| cath [A] Dc P[] Coll TP (kK] Dry faed [WY] Ky fied [K]  Caw fied [KWY]  Field [MY]

8.03 403 .38 316.90 8.72 88.08 96.93 0.82
7.7 39077 288.71 12.21 71.96 10551 0.83
-0.04 0.00 0.94 0.00 0.00 0.00 0.02
8.08 405 B2 284 72 2115 124 59 120.39 0.82
-0.05 0.00 5.80 0.00 0.00 0.00 0.02
8.09 405 26 27671 27 BR 11522 13511 .82
B.02 40525 31258 18.69 111.52 123.85 0.83
B8.04 406.00 32129 1228 97 28 a0 82 0.82
-0.04 0.00 0.00 0.00 0.00 0.00 0.02
B.01 397 B9 27720 15.05 121.67 122.86 0.83
795 395 75 2921k 1156 107 .91 114 45 0.83
7.94 394 93 268 .48 9.83 130.32 118.06 0.83
-0.04 0.00 -1.78 0.00 0.00 0.00 0.0z
8.01 399 83 301.40 1229 94 62 123.33 0.84
B.00 39917 302.90 9.8 101.36 111.05 0.84
8.04 40099 3252 915 78.79 a8 .42 0.82



LHC RF

Reduce the RF drive and hence the total RF power
Reduce DC voltage by power convertor

Reduce DC current by mod. anode and keeping the HV
constant

Run klystrons at full power and reduce number of powered
cavities
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Klystron modulator tank

* The Klystron modulator
tank (| per klystron)
contains:

— Heater transformer

— Modulation Anode
voltage divider

— Measurement and
diagnostic circuitry

NRAMFIMLE B



Current MA source

e The current MA source uses the TH5186 tetrode

HV power supply

Opt. Fibers

> Cathode (-58 kV)

> Mod. Anode

‘ MA control box

> Gnd

Modulator Tank




Current MA source
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New MA source
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New MA source
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New MA source

* Klystron current regulation granularity
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New MA source

* Klystron MA voltage granularity
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New MA source

* Reed switch voltage loading
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Summary

The new MA source should replace the current tetrode based
modulator by a “solid-state” solution

The digital control will provide 0.1 A cathode current
regulation steps in the active region (~100 reed relays)

Serial digital link will give us much better access to the “hot
side” measurements (heater current and power, cathode
current, MA current)

A prototype unit is currently being developed, it should
occupy not more volume then the currently used tetrode



