
PS/RF/Note 94-14 (Min.) 
23.2.1994

Minutes of the 1st meeting of the Specification Committee for the supply, forging, and 
machining of mechanical pieces for the PS/RF 40 MHz (LHC) prototype cavity. (PE- 
2232/LHC/PS)

Monday, 21 February, 1994

present: J. Conciencia/FI, R. Garoby/PS, E. Jensen/PS, H.-P. Kindermann/SL, S. Milner/MT, F. Pedersen/PS, 
A. Poncet/MT, M. Van R∞ij∕AT

F. Pedersen opened the meeting mentioning the new CERN guidelines (CERN∕FC∕ 3662, CERN/ 2006) which 
recommend a market survey (= preliminary inquiry) for projects of above CHF 200'000. He mentioned the 
importance of this bunching cavity for tests of critical RF issues in the SPS. Due to the primary task of the PS 
to supply many different types of beams, he stressed the essential importance of the mechanical short circuit 
constructed and presently being built by S. Milner.

Schedule: 1195 assembly
II,III ∕ 95 lab testing
IV195 installation in PS ring
II ∕ 96 Test beam → SPS

E. Jensen presented the technical choices which lead to the actual design of the cavity. Copies of the 
transparencies are attached.

Discussion:
H. P. Kindermann corrected an obvious error: the skin depth in Cu at 40 MHz is approx. 10 μm. He 
recommended to make the Cu plating not thicker than a few skin depths. A. Poncet mentioned the experiences 
which have been made with heat treatment of LHC cavities. S. Milner mentions the intermediate Ni layer 
(between inox and Cu) which should not be problematic.

A. Poncet questions the necessity of forging and asks whether the cavity could be made of plate material. The 
calculations of J. Genest show that this is not well possible, even though he did not account for a possible 
supporting rib structure in his calculations. Such a rib would be inconvenient (welding!), but S. Milner 
recommends to have a fall back solution in case no company could forge our pieces.

R. Garoby asks whether the results of the present market survey could give valuable information also for this 
fall back solution. S. Milner affirms.

We discussed the recent proposal by P. Bourquin to use (thicker) Cu instead of steel; A. Poncet: this would be 
difficult. Cooling is not a serious problem with this cavity, since the average power loss is only in the order of 
200 W.

F. Pedersen asks whether a pure functional specification should be meaningful. General agreement when A. 
Poncet negates this.

The total weight of the cavity would be around 5 tons.

R. Garoby mentions the possible (later) 80 MHz version of this cavity which will have to be operated in CW. 
Replacing just the inner part by forged Cu (for better heat conductivity) would alleviate the cooling problem.

The discussion then addressed the different types of inox: 304 L, 304 LN, 316L, 316LN (N for nitrogen). 
CERN specifications exist for 304L and 316LN only. A. Poncet suggests to use the CERN specifications, but 
let the company eventually propose alternatives if necessary. E. Jensen will have to make sure whether 304L is 
acceptable from its magnetic property (permeability).



The market survey contains two technical documents: a specification and a questionnaire. S. Milner proposes 
some modifications to these documents to make clear,

1) that the dimensions after forging are not the final dimensions (but + 10 mm),
2) that the dimensions after the rough machining are not the final dimensions (but + 3 mm),
3) that the point "final machining" should be added between c) and d) of the technical specifications,
4) that we should at first ask for forging only, or at least make clear that we are willing to split the

task (forging and rough machining and baking, fme machining, welding).

S. Milner gives additional addresses of potential companies to J. Conciencia.

M. Van Rooij recommends that the drawings should be more detailed.

It was discussed then whether price information should be asked for in the preliminary inquiry. J. Conciencia 
informs us that this is not usually done but could be added as an optional question in the technical part (not to 
pre select companies, but to value our technical approach).

The modifications to the technical part of the market survey will be done a.s.a.p., in order for the inquiry to be 
sent out to in week 8.

Erk Jensen
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66.8MHz, new capa FREQ= 66.824  MHz EE

Pirkl halved SPS 66 MHz    FERQ=  83.262 MHz
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The Kilpatrick limit is a very conservative one.
Electric fields well beyond this limit have been reportet.
The presented formula is taken from "W. Peter et al.: Criteria for Vacuum Breakdown in RF 
Cavities", IEEE Transactions of Nuclear Science, Vol. NS-30#4, Aug. 1983, where experimental 
fields of 40 MV/m at 20 MHz were reported.

Emax [MV/m]

12

io

8

6

4

2

0

X

0 10 20 30 40 50 60 70 80 90 1∞

f [MHz]
f(x)

kilpatrick, limit RF breakdown



5
FR

A
M

E:

NA
FIA

♦C
O

N
T

O
U

R
C

O
O

R
D

IN
A

T
ES

/M
FU

LL
 

R
AN

G
E 

∕ 
W

IN
DO

W
R

( 
.0

0
0
0
, 

.B
0

0
0

0
∣

( 
.0

0
0
0
, 

.Θ
00

00
1

Z
[ 

.0
0
0
0
, 

.8
7
5
0
0
)

( 
.0

0
0
0
, 

.8
7
5
0
0
)

Sr
M

B
O

L
: 

E
∕1

∕E
N

E

C
O

M
PO

N
EN

T:

M
IN
 

: 
4
.6

0
7
5E

+
03

M
AX
 

: 
2.

28
0

7E
+

06

D
IF

F
 

: 
9

.2
1

5
0

E
+

0
3

M
E

SH
L

IN
E

: 
1

C
UT
 

AT
 

/M
: 

.0
00

0
E

÷
00

IN
T

E
R

PO
L

A
T

E 
= 

0

4
.6

1E
+0

31
.1

5E
+0

6 
2

.2
9E

+0
6

R

Z

1
7

.1
2

.'
. 

0
9
:0

2
:3

4
V

E
R

SI
O

N
)V

R
S3

1M
)

C
2D

.D
R

C

M
O

DE
L 

O
F 

TH
E 

40
 

M
HZ
 

C
A

V
IT

Y
 

2 
D

IM
E

N
SI

O
N

A
L

, 
80
 

C
M

, 
G

A
P 

5 
CM

E
L

E
C

T
R

IC
 

F
IE

L
D
 

EN
ER

G
Y
 

D
E

N
SI

T
Y
 

IN
 

V
A

S∕
M

**
3



AM
PL
IT
UD
E

O
.

1.
0

ca
vi

te
 1

hc
-p

s-
ep

 c
on

st
an

ce



LH
C

/P
S 

80
.0

cm
,g

ap
 5

cm



H
ig

h
e

r 
o

rd
e

r 
m

o
d
e
 d

is
tr

ib
ut

io
n

E.
J. 

21
/0

2/
94

40
 M

H
z 

ca
vi

ty
 (M

AF
IA

)
40

 M
H

z 
ca

vi
ty

 (S
up

er
fis

h)

fo
r c

om
pa

ris
on

: 
11

4 
M

Hz
 c

av
ity

 (m
ea

su
re

d)
11

4 
M

H
z 

ca
vi

ty
 (S

up
er

fis
h)

M
od

e 
di

st
rib

ut
io

n 
40

 M
H

z 
ca

vi
ty

«
 4

0 
M

H
z 

ca
vi

ty
 (M

AF
IA

)

■
 4

0 
M

H
z 

ca
vi

ty
 (S

up
er

fis
h)

X
 f

or
 c

om
pa

ris
on

: 
11

4 
M

H
z 

ca
vi

ty
 

(m
ea

su
re

d)

+
 

11
4 

M
H

z 
ca

vi
ty

 (S
up

er
fis

h)

f/M
H
z

Rs
h/
O
hm

Q
R
/Q

f/M
H
z

a?
.-/

1 /
O
hm

Q
R
/Q

H
r

'■
vi

?’
'.

’. 
' /

//
/i
'^A

.<X
$^

vC
-X

 X 
z 

4
W

&
 

® 3*
43

zV
/c

lX

W
j| S

iS
S

I
S

W
$

5 
w

:n

0
8

<W
$W W

s
 

3U
0G

<
r(

W
'1&

B# 0,
38

 1
tjr

cw
pw

fM
 

. »
»>

,  
...

...
...

...
.. 
 

.. 
...

...
...

...
...

.’
''

/'
^

yV
T

W
J
V

^
V

A
W

V
.V

^
V

^
^

V
.V

.^
W

W
T

T
T

J
W

.’.
’.V

.r
vO

T
 

•.’
 •"

 M^
’r

^*
V^

Q
^X

AA
yu

yw
^>

W
A%

v«
VW

.y
w

vj
,«

y-
^ 

V
'W

‘V
v\
V

/ 
X 

\ 
X

Q
R
/Q

f/M
H
z

Rs
h/
O
hm

Q
R
/Q

0.
1

0.
01
 
-

0.
00

1

i6
o







JcbSN. HUGOSIIt. I OLEHANvr.S
SELON NORMES ISO 

DRAWINGS, RUGOSITY. TOLERANCES 
ACCORDING TO ISO STANDARDS

u&uiACt saasstit.’aouCn uiiiwa*,' j tO.I| | : I,z ; 1
> f KUaa MMMKl/ttllKO SWCnM !±O.sl x I I ±2 I -3 j -S I x r : x
|s!| r~i rn~~i—

Ce deuln M pout «tra utlli»4 i dM fin* commercial** aan* aulorlaation dcrite 
This drawing may not be need for commercial purpoa** without written authorisation

z 
g 
o 
CL
o > —< m

z 
o 
2

fsl 
O 
z m

2 
o 
g 
2) 
o

§

r^o

co

MD

70

ZJ
o
£

m' 
—i 
v»
o 
o
H

J?
r>

CH

uh 
UJ 
hO

UJ

I ■ —

8 
I

To" 
! 

£

c
I
i S

D>
3
X
r»

o 
o -X

i
o

m

I
JO
I
I

I I

1
§

QUANT.

i
I

UJ 4>__xcn IM
1no
14 hm * 

s
3n

12

6 71

10




