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Beam Loading Compensation in NLC
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NLC Test Accelerator Beam Loading Measurements
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Beam Loading Compensation in TESLA

A Fill Time
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(Adjust for Lorentz Detuning)
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Telsa Test Facility (TTF) Beam Loading Measurements
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Periodic Permanent Magnet (PPM) Focused
X-Band (11.4 GHz) Klystron

! Axial Magnetic Field = 2 kG RMS
E (= 5 kG for Solenoid Focusing)
Collector for i
Spent Beam i
i
it i
! |
E : Samarium
| Cobalt
= i Permanent
; Magnet Rings
RF QOutput 11
Coupler
A
1.7 m ﬁ |
|
keh |
EEJEET’/ . Beam Size (mm) and Field Profile (au)
Z Pericdic
+ Focusing
=k F"’“\\/‘\/\A/
am ! h
: s 120 240 360 480
Distance Along Axis (mm)
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Transmission Line Model of Breakdown Damage

If Breakdown is Modeled as a Load Impedance,
Power Absorbed in the Load Scales as

Vg sin(¢)

(R/Q)" & sin(¢) + 2 v, cos($)

Gradient”

vg = Group Velocity/c R = Shunt Impedance

where ;
Q = Quality Factor ¢ = Phase Advance

S Structure Group Velocity Profile
2 12 :
2 . .
£
3
o
>
o
=
2
o

Cell Number

Phase Profile of an Early Constant Impedance Structure (vg = 4.8 %)
after Processing to 90 MV/m Max, 79 MV/m Average

10 1

Accumulated Phase
Error (degrees)

Cell Number



Effect of High Gradient Operation on the
1.8 m X-Band Accelerator Structures

» Example of a Change in the Structure Phase Advance Profile

DS2 Phase Profile Measured Using a Bead Pull Technique

-~ 10 .r ! T I
E -1 ' i
) 5
b 0 F
E
o s T i
E o
e : : 5
k= 15 B S ] ST Before Processing B
- 5 . —— Afer1000Hrs @<50MV/m ]
< . : 5 £
25 = o) i kit i
0 50 100 150 200
Cell Number
« Summary of the Structure Phase Changes
Max Phase
Hours # Cells
Structure Grad. Change
Operated (MV/m) (dsg) Affected
M2 440 85 25 70
DSI1 550 54 7 80
DDS2 550 54 8 100
DS2 1000 50 20 150
DDSI 2700 73 90 120
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High Gradient Pertormance

Excitation Curves Measured in the Vertical Cryostat for Cavities
from the Third Production Series
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Average Cavity Gradients at Qo =2 1010 Measured in the Vertical Cryostat
for (a) the First Three Production Series and (b) Cavities
Installed in the First Five Eight-Cavity Cryomodules
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