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Some note

 The results of the analysis of the mid cell of the ILC-LL, ICHIRO, NLSF, NSLF-A and TESLA [1] cavities are

presented

 Each cavity analysed comprised of 9 mid cells and no beam pipes for eigenmode analysis and with beampipes

for wakefield analysis

[1] N. Juntong, R.M. Jones, High-gradient SRF Cavity with minimized surface E.M. fields and superior bandwidth for the ILC, Proceedings of SRF20009,
Berlin, Germany. https://accelconf.web.cern.ch/SRF2009/papers/thppo024.pdf
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Some Formulas

Loctive = Neeno Leavity = Lactive + 240 Lacrive: Active cavity length, Neey: Number of cells per cavity,
2 Ag: Accelerating mode wavelength, L,yity: Total cavity length (with beampipes),
N = Vit E ... Accelerating gradient, V. RF voltage
cav E acc ’ Lactive
" _ gy (5) e_(wn;aaz)z k, pm: Fundamental mode loss factor, wgy: Fundamental mode angular frequency,
IFM =74 \Q@ LEM o,: Bunch length, (g)" FM: Fundamental mode R/Q, c: Speed of light

kyom = ky — Kk pm kyom: Higher order mode power loss factor, k: Total loss factor

Pyom = kynomloeNy Pyom: Higher order mode power, Iy: Beam current, e: muon charge, Nj: Bunch intensity

E. .. L.,
Payn = Vit ;Cc active P 4yn: Dynamic power loss
0, Qo
IILFM

Lcavity Vit

Pyt = P, Static power loss
Lactive - E acc
Pgyn/cav = den’ Pgiar/cav = Pstar
Ncav Ncav
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Summary Table

ILC-LL ICHIRO NLSF NLSF-A TESLA RCS Stage 1

A [mm] 50.05/50.05  50.05/50.05 47.15/47.15 47.65/47.65 42/42 Beam current - 20.38 mA

B [mm) 36.5/36.5  34.22/34.22 31.35/31.35 32.91/32.91 12/42 Bunch length —23.1 mm

a [mm] 7.6/7.6 7.6/7.6 10.5/10.5  10.0/10.0 12/12

b [mm] 10/10 9.95/9.95  15.5/15.5  15.5/15.5 19/19

R 30/30 30/30 32/32 31/31 35/35

L [mm] 57.7/57.7  BT.T/57.7  5T.T/5T.7T  5T.T/57.7 57.7/57.7 100

Req [mm] 08.58/98.58 98.14/98.14 98.58/98.58 98.58/98.58  103.3/103.3

o] 90.12/90.12  90.11/90.11  90.14/90.14 90.14/90.14 103.31/103.31 50

R/Q[] 1201.25 1204.0 1148.32 1172.67 1022.88

G[0)] 284.44 283.91 276.66 277.98 271.33

G.R/Q[10'0?] 341680.79 34182726  317691.85  325082.38 277541.32 = 60

Epx/Ence 2.31 2.32 2.09 2.07 1.98 =

Byie/ Bacel 5% 3.62 3.61 3.84 3.77 4.17 = —_—

ke |[V/pC] 1.6507 1.6545 1.578 1.6114 1.4056 401 cHIRO

[k [[SR][V /pC] 2.253 2.246 2.06 2.126 1.755 — NLSF

k1 [V/pC/m] 68.45 68.36 58.72 63.98 47.06 20 |

N, 670 670 670 670 670 — oA

cav/beam - —

gta:/cav[W} 7.44 7.44 7.44 7.4 7.44 TESLA

Py /cav(W] 06.83 06.73 106.51 103.04 126.0 s o 40

PHOM/C-&V[kVV] 4.99 4.91 4.0 4.27 2.9 7 [mm]
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FM Quantities of Interest (QOIs)
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Bar plot of normalized fundamental mode quantities of interest
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Wakefield Impedance - (100 m wakelength)
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HOM QOlIs

1.5

B [LC-LL W= [CHIRO B NLSF Bl NLSF-A N TESLA

ki K1 Prowm/cav

Bar plot of normalized loss and kick factors, and HOM power
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Input Power and Power Loss
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B [LC-LL W= [CHIRO B NLSF

Bl NLSF-A N TESLA
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Bar plot of normalized number of cavities, static, dynamic power loss and input power
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Input Power and Power LossS
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Plot of static and dynamic power loss, no of cav./beam and input power (Py,) VS E,¢c.
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End note

» The properties of the compared cavities were not drastically different from each other

» The end-cells of the compared cavities are not available to run a full analysis so the results only give a rough
approximation of what is obtainable. The end-cell can be optimized to reduce the HOMs impedance, loss and

kick factors

» Since the properties of the analysed cavities are quite similar, the impedance plots do not really show much.
At this time, the threshold impedance values are not yet available
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