Absorption of Wake Fields from Accelerating Cavities
in Re-Entrant Cavity BPM
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geometry used for cryoloss

A Cryoloss - Surface Editor
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geometry used for cryoloss

3. Module Models
XFEL - surface geometry

“module_bellows_geo2.cav”
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module = left pipe (= 0.4m cu) +
8 x { cavity + between cavities } +
right pipe 1 (=0.4m cu) +
absorber +
right pipe 2 (=0.4m cu)
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see geometry description in:
http://www.desy.de/xfel-beam/data/talks/talks/dohlus_- cryo calc_20071112.pdf



absorber 1 cryoloss results
perfect cu XFEL

efficiency of absorber
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absorber 1

perfect cu total absorber efficiency

bunch length = 25 um
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total absorber efficiency without cavity BPM: =83.1 %
total absorber efficiency with  cavity BPM: =80.9 %

with 77, (@) = 0 for > 700GHz-27 m



absorber 1

perfect cu summary
2.2% additional losses in in re-entrant cavity BPM
10x3000 bunches / sec 30x3000 bunches / sec
single bunch losses = 4.6 W 13.8 W
losses per cavity BPM = 0.1W 0.3W
best-case-2K-cryo-load = 0.9W 2.6 W

(per module with C-BPM)

single passage losses due to re-entrant cavity BPM

10x3000 bunches / sec 30x3000 bunches / sec
0.04 W 0.12 W

a large part of these losses goes to the HOM absorber k



estimated 2004, 3250 bunches, 10Hz
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PE:L;leJ:»&;sa\;e_'f-J(:Ez = T active’ Mu_dury
bs
Puinste passaze 70ce: = 0214 /

d) Power to HOM Absorber (estimated efficiency = 0.75)
g abs = 1 (1: yes there is an absorber, 0: no)
M hom_abs = 0.73 Thom s (no design so far: efficiency is speculative)
Pro_ho:l;_nt-;o:':ne[ = TMhom_abs’ ': PELL;L&J&SE&;&_SG}:Z - Ps;n_zle_]:nssu_za_Ti-]CrEz:'
Phom_:\:._'.\'.’J;s = Ill - "Ihe:l;_nt-s,ll'l:Ps'.n_zIe_'ps.sss._ze_SGI-Zz - P;mgle_]:assa_za_TSE'GI-{::'
Pro_'nc:l;_nt-;c:’:ne[ = 2.806

Phom_:n:_'.\'.’J;; = 0935

2) Thermal Isclation of HOM Absaorber
{no design so far: numbers are just an example)

P—IE{_he:l;_iﬂ:; =115+ ':"P[:_hom_nbsm'be:-"ihom_nbs

P"C'K_bam_&':ns =(0+ ':]'P:e_tcm_a':ns::bzr.l' Yhom_abs

6.4. Single Passage HOM-Losses other Components

Pl?{_;n_de_arhe[ =0
P—IE{_;n_de_arhe[ =0

P"C'K_ain_zl.e_c:'zr =10

only losses below 750 GHz,
including 10% safty margin (for
resonant losses etc.)

new cryoloss calculation:

abs 1, high-rrr-copper: n=83.4%
abs 2, high-rrr-copper: n=81.7%
complete frequency range, but 4.6%
losses to 2K above 700 GHz

abs 1, high-rrr-copper: n=83.4%
abs 2, high-rrr-copper: n=81.7%

therefore efficiency to ~750 GHz:
abs 1, ... : 83.4%/(1-0.046) ~ 87%
abs 2, ... : 81.7%/(1-0.046) ~ 85%

for high-rrr-copper there is still the
10% safty margin

abs 1 (eps=15, tans=0.2)

abs 2 (eps=40, tand=0.7) m



estimated 2004, 3250 bunches, 10Hz

7. Summary
71.Losses at 2K
Po_medue = 6.004
P.’Jl_col;;la'i__'-‘k =038

P]Z{_:ei_'nu:r_ =0

P]K_:a_om( =0

Piroe passaze 750G = 0214

(1) Phom_:\:_wej;s = 0935

(2) Pax_nom_abs = 0.13

7.2 Losses at 4K
Pa_couglers_sk = 3.361
Pusc res pom =0
P v other = 0

Pax pom_as = 1.5

7.3. Losses at T0K

Pl couglers_70x = 32.722
P?DK_(&;_I'.OU =0
P?DK_[es_o’.l'_z =0

P?UK_tom_.i’:l; =0

Pix = PQo_moduiz

Pog = Pag + Paiy_couplers_2k

Pog = Pog + Pag_rus pom

Pix = Pog + Pag_pes otner

Pix = Pog + Pogele passaze 790GE:
Py = Pag + Phom_:\:_n‘.’l;s

Pog = Pagt + Paxt_pom ats

Py = 7.683

P.u( = PnJ_::m]:'.ers_J'_-:

Pux = Pag + Paxg_res pom
Pyp = Py + P—!E{_:ves_of:.a
Pyp = Py + P—IZ‘Z_';:l:n_.’.'bs

Py = 4861

Prox = Pa_couplers 708

Prox = Prog + P0kc_res_hom
Proe == Poog + Po0s_res_other
Prax: = Paok + Pok_hom_abs

P = 32722

(1) geschaetzter Wirkungsgrad 75%

(2) statische Verluste, thermische
Isolation des HOM absorber
2008: 135mW fur Bellows +

Ax25mW fur Stitzen
= (0.15+0.085)W

zusaetzliche 2K Verluste:

re-entrent cavity BPM: 0.1W @ 10Hz
0.3W @ 10Hz

pro Module mit diesem Monitor Typ
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