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igher Order Modes (HOM)

* HOMSs = fields excited by the beam In accelerating cavities

Bad effect on beam, but also

Can be used for beam (and cavity) diagnostics
— Properties depend on accelerating cavity and beam properties

e.g.: beam-excited spectrum in a 3.9GHz cavity
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Principle of HOM-BPMs

* Dipole modes have linear dependence on beam
offset and charge
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(HOM BPMs)

- Center beam (reduce wakes)
Measure cavity misalignment
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Previous work:

OM-BPMs at TESLA caviti

Mkrl 1.6318 GHz

Ref @ dBm Atten 18 dB -61.91 dEm

Fesk

Loy o
1@

dB/ ? i 5 7 .

|
AV

Cepter | |

S

Center 1.7 GHz

From HOM Bandpass

Span 200 MHz

P Digitizer /

Port =P Filter - Mixer
1.7GHz
TE111-6 *

Local oscillator
1.68 GHz

20MHz IF

*

108 Mhz
clock

Electronics built by
SLAC

16000~

140001

120001

ts

Digitiser Qutput / bi

10000+~

1000 1200 1400 1600

0L L | |
200 400 600 800
Sample (@ 108 MHz)

N. Baboi, DESY

HOM issues inthe ESS SC linac, ESS, Sep. 23, 2011



Previous work:
OM-BPMs at TESL/ ties (cont.

* Use SVD to process data

* Evaluate resolution by comparing to adjacent

cavities L Spe-ooomm
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S. Molloy et al., PRST-AB 9, 112802 (2006)
J. Frisch et al., EPAC 2006, TUYPAOZ2, Edinburgh, Scottland
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Previous Work: Cavity Alignment

acc:4 cavity centers Xstd =0.1048 err =0.036773
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OM-BPMs for 3rd

armonic Cavities
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EuCARD WP 10 "Supercodnucting RF "
Task 5. "HOM Distributions’

* Partially supporting our work - _EuCARD
* Sub-tasks —

- 1: HOMBPMs

- 2: HOMCD (HOM Cavity Diagnostics)

- 3: HOMGD (HOM Distributions and Geometrical
Dependencies)
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3 Options for Modes to be used as BPM
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3 Options (cont.)

Dipole Frequency R/Q |Pros/Cons
passband [GHZ] (theor.) | [W/cm?]
4.1486 0.24 Localized
Beam pipe Low R/Q: low BPM
4.1487 1.31 resolution
Not in cavity
_ 4.723 10.37
Cavity 4831 |50.20 |HighR/Q
1St band . .
4.926 30.38 = high BPM resolution
Cavity 5.444 20.88 Propagate in whole module
2nd band 5.470 16.07
9.057 0.05 Localized
Cavity 9.059 0.07 Cavity-based
5th band 9.062 2.17 Low R/Q
9.070 4.04 = low BPM resolution
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Electronics

* Built by Fermilab

* “Play”-electronics will be tested early next year
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N. Baboietal., SRF 2011, MOPOO060, Chicago, IL, U.S.A.
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Diode Based Signal Capturing

readout of BPMs

steeing o HGUN/ V2GUN "JGUN",  "9ACCT" wscz @ A I ternat | ve
" ' | electronics
- Already tested

single bunch,
~06nC

* Simple setup:

+ 22:- A Broad-band filter
= ¢ ‘ Agilent 423B low-barrier-Schottky-diodes to Suppress
strong 3.9GHz

+RF detector diode

* Signal-output ~
total HOM power

H.W. Glock, DIPAC2011,
MOPD25
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Diode Based Signal Capturing (cont.)

Complicated analysis, SVD based
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Comments and Outlook

* Did not mention simulations
- Important for understanding the HOM behavior
- Not discussed here (see talk by R.M. Jones)

. Cockcroft Inst. / Univ. Manchester and the
Univ. Rostock

* Will test options (localized, propagating) with
electronics at the beginning of 2012
- Then decide which modes to use for final electronics

* HOMBPMs for the European XFEL

* Replace/fix current HOMBPMs for the TESLA
cavities at FLASH
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