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Solve this problem and confirm following pages by yourself.

Pin = 0 —  Ptot = Ploss + Pe

t =time
from (Pin = 0)

U (t) = Stored energy in the cavity, QL = Loaded Q, » = Frequency.
Think the meaning of following equation.
And find U(t) by resolving the equation with the initial condition: U(0) = U,

du(t) _ oU
qt = - Ptot = - Q,




Theory of Measurement

B <05 B=1 i P“lse methOd

Py()= P, exp(—=1)

L
» 4/ o =2xnf, Qy: Loaded Q

T Measure the period
— during when P

= t 0 ecomes nair.
One pOI‘t Decatime : Ty ° h{,
P (t1h) =P, =P exp(——2 11 ,,)
=—P, =P, exp(—-
t\%1/2 3 0 0 P QL 1/2
2
- 1n(2)=Qif
1/2 L
=27f -

Uslly/. Ploss = heat caused by RF field in the cavity.




One-Port Cavity

Ploss = consumption on cavity wall T. .

oU _ 1/2

Qq = Pe = Power that goes out from port Measured
0= ’ -
Pjoss / when Pin=0 P. » values
oU oU
Q. = = B = P (for one port) P. )
+
(088 ¢ Pl()ss (1 + € ) (When Pln = O)
1)loss .
Qo Calculation  Q, 3.,
(1+B;,) Calculation of

Equivalent Circuit

—

I+ P/
Pin R =
(over >1/under <1) Geom. s
— P f QO
1F / actor \
Pin P

. =€ L Surface
(When Pin > 0) Bin Ploss (When Pin = 0) resistance

|

Calculation Qo

Bin



Two-Port Cavity

e —| ‘— - P;;SS = Pjoss T Pt Ploss of one-port
| [
e — o « U oU
r A WS (. - U Qo =% P + P
. t | ) Iﬁoss loss t
I\ \ \ _ I\
e [ e _ oU Measured
P 1+ t value
Measured l"ss[ P, J /7
value __Q, B = P,
@ (1+ Bt) l)loss
T ~a+pe,
e Poq |
Bin = M (over>1/under<1)  When Pin = any.

B;, = Le (When Pin = 0)

loss

(When Pin > 0)



. Q, .
— — 1 + 1. 5

Q, =(1+Bin) (1+B,)-Q
=[1+@+B,) Bin +B¢ | Qv

Q. = ®U / (Ploss + Pe + Pt)

= Qy/ (1+pin + pt) whenPin=0

1+B¢)Bin

Qo =(1+Bin +B¢)- QémP By, = (
oU oU oU/P
Qo = , Qt — — loss
Ploss Pt Pt / Ploss

Pin, Pr, Pt : Measured values
Stable Status : h=const <= U const

oU = o — P
Y 1= Qs 7t ]

1
= Bt -Q,




Calculation of Acceleration Gradient

B v? V= d Rsh = Shunt impedance
B Pioss ' - ace  Teff deff = Effective length of cavity

. along the beam axis.
- (Eacc ' deff) / Ploss

1 1
Eace :—'\/Rsh - Ploss :—'\/(RS%OJ'(QO 'Ploss)

Rsh

desr desr
- Z\/QO - Ploss  (One-port) Rsnh /QO = V2/oU
=17, /Q ¢ P¢  (two-pory  NoO dependent on material
oU Q,-P
Qt — _xXo loss . Qo 'Ploss - Qt . Pt

Py Py

N\

Set Qt >> Q, (Pt << Ploss).

Qt is constant during the measurement if using a fixed antenna.
Z is independent of surface resistance (material of cavity).




Summary:

Measured parameters:

Pin? Pr? Pt_’
Stable state (CW)

<

\

Eacc = Z-P¢-Q¢,

12 [P
F— PIN

in

E Iljm
Ploss=Pin_ P.—P
Bt=Pt/ Ploss
Qt=Qo/ Bt

Bi=(1+B)B;.*
QO=(1+Bin+Bt) QL
r

R, =—
S Qo

Q0=QtBt



Control Room of Vertical Test (VT)




Cable Correction

P sP.-P; : Measured in the measurement room

P.

RF Amp.

Directional coupler

—_—

Pr

wn-FPg.P; : Power at the cavity (cooled), P =c,_-p,. Py =c¢,-p,. P, =c,-p,

Pjpe PoatA,
py: short A

p; : connect B to A
Po/Pins Po/Prs Po/Pt

Py’ at E : connect A and C,
and short D

Pjn’ at E : connect D to A’
p¢ at E : connect D to B’
Cin=Po/Pjy) - (P P
Cr=(Po/py)  ( po’fpin’:'m
Ce(Po/py) - (Po'f l’-‘t’]m

Pn=" ¢y P
Pp= Cr Pr
Pp= Ct Pt




Feed Back System

Crodaar

| Dhrectionl
oo ar
=
=
(=1 ]
ca
o
E 453
=] E
o .
-
fa
m
¥
g
o
o
]
o
in P
Power neter r
Power neter
Band Phass

Power ANP
17 dB 300W
,-"': Linear Mbcklatar
25 dB
El —I —
@ kallaar
Feadback Pshe a e Pasec
contrdle- detectar ) ‘ shfter
T l
Vour < (fc —f56) >
[
Pover neter

1y load
300W

Ciraty

Ohyostat



	Lecture B2: �Superconductive RF��RF Test of Cavity�Homework
	スライド番号 2
	スライド番号 3
	スライド番号 4
	スライド番号 5
	スライド番号 6
	スライド番号 7
	スライド番号 8
	Control Room of Vertical Test (VT)
	スライド番号 10
	スライド番号 11

