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The Next Linear ColliderThe Next Linear Collider



parameter                       symbol                   NLC

energy       E, GeV      1.98

number of particles per bunch     Np                   1.5 X 1010

circumference      C, m                       296
dipole field at 1.98 GeV               B, T                          1.2
bunch length rms      �

z , mm                     3.6
bunch size                                    �

x , 
�

y µm            41, 4.97
bunch spacing      Lbb, m           0.84

bunch period      T, ns                       2.8

vacuum chamber, round        rw, mm                     16
beam tube temperature                 Tw, oK                    ~294

length of D3 drift section              ls, m                        0.975
length of BB dipole section          ld, m                         0.96
length of D2F inj. section             li, m                          4.4

1/
�
0DL � 'DPSLQ � 5LQ � SDUDPHWHUV

We assume that the ring consist of 36 identical, evenly-spaced BB dipole bending
magnets of length 0.96m, 68 field free D3 drift sections of length 0.975m and 45
D2F inj. sections in between every pair of dipole.

circumference= 296.6m

simulation code as for PEP II simulations
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NLC: photoemission from Synchrotron Radiation
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Schematic of electron-cloud build up in the NLC beam pipe (F. Ruggiero drawing)
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assuming a photoelectric yield  Y’ =0.2
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2.8ns
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Secondary electron yield SEY for etched aluminum,
SLAC data. In the simulations we assumed δmax=2.75,
Emax=300eV.



1/
�
HOHFWUR � FORXG EXLO � X � L � WKH

0DL � 'DPSLQ � 5LQJ � ILHO � IU ��� UHJLRQ

−− −−   δmax =  1.1
−− −−   δmax =  1.3
−−−−  δmax =  1.6
−−−−    δmax =  1.9
−−−−  δmax = 2.25
−− −−   δmax =  2.5
−−−−  δmax = 2.75

Y’ =0.2 , 100 macroparticles,
nsteps=16,nkicks=251,ispch=3,
gridszx=gridszy=0.002,
SEY param: s=1.456

Simple SEY including true secondary only, with no redifused and no elastically reflected electrons. Note that
E0tspk decreases linearly, from E0tspk=315eV (when δmax=2.75) to E0tspk=170eV (when δmax =1.1).
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Previous simulations (April 2001)

Assuming photoelectric yield Y’=0.2.
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Gröbner formulae to estimate the beam current
threshold for multipacting, (resonance time of flight
condition during two bunch passage, electrons
considered initially at rest and near the wall ):
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� Inominal � 0.85A �

no electron multipacting ?!
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δmax         avPD(W/m)

1.1                  80
1.3                77.5
1.6                77.7
1.9                83.3
2.25               76
2.5                75.6
2.75               77

average
deposited power
per unit length
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• Previous simulation results are
puzzling

• discussion with Zimmermann
(simulations in very good agreement)

• motivated new simulations

1/
�
HOHFWUR � FORXG L � WKH

0DL � 'DPSLQ � 5LQJ
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assumed SEY=δmax = 2.75

• note that Y’=0.2 is an high value, the general used value is Y’= 0.1.

• Simple SEY including true secondary only, with no redifused and no elastically reflected electrons. Note
that E0tspk decreases linearly, from E0tspk=315eV (when δmax=2.75) to E0tspk=170eV (when δmax =1.1).

Y’=0.2 or 0.002, dtspk= δδmax=2.75 ,
nsteps=3,nkicks=251,ispch=3,
gridszx=gridszy=0.0025,
SEY param: s=1.456

Y’=0.002

Y’=0.2

NLC electron cloud evolution with time
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New simulations (October 2001)
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Average SEY as a function of time. Assuming
secondary electron yield δmax=2.75, Emax=300eV.

Y’=0.2

Y’=0.002
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Electron energy spectrum of the electrons hitting
the wall of a NLC field free region, averaged over
the all run.



(QHUJ\ R
�
WK ��� OHFWURQ � KLWWLQ � WKH

YDFXX � FKDPEH � ZDO � GXULQ � EXQFKHV
SDVVDJH

Energy of the electrons hitting the wall during bunch
passage. Assuming secondary electron yield δmax=2.75.

Y’=0 . 002
Y’=0 . 2

(Files: C:\Physics NLC\NLC runs and results - NEW input files)
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,QVWDELOLW� VWXGLHV � H�FORX � ´ZDNH � ILHOG

After the electron-cloud reaches stabili zation, we displace
1 bunch in the vertical (horizontal) direction by ∆y=5mm

Following the notation of A. Chao “Physics of collective beam instabiliti es in high
energy accelerator”  p. 203, the dipole “wake” function given by the kick ∆py
esperienced by the traili ng bunch traversing a section of length L, assuming Nsect

such sections is given by:
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the coherent dipole frequency Ωµ of oscillation mode µ, in first order perturbation
theory, is given by

with ωβ= ω0νβ the vertical (horizontal) betatron angular frequency and νβ the vertical
(horizontal) tune of the ring. The bunch centroid is oscillating according to
yµ(t) �  exp(-iΩµt), then, the mode is unstable when  ImΩµ >0 and damped when
ImΩµ >0. With the wake function beeing short-ranged, W(sB)>>|W(ksB)| for k � 2, an
estimate of the growth rate from k=1 is given by:

   M. Pivi - M. FurmanNLC electron cloud studies - Oct 2001



���������
	���
�� ������������� ������������
 ����� �!��"���#�� �$
 �
%'&)(+*),.-0/ 132�4 5�*7698:69(�;</ (�=>-�/ ?@6�*�;)/ A'(

10000 macrop,
nkicks=251, the 10th
bunch has been
displaced by ∆y=5mm,
tunes are νx=26.264,
νy=12.126,
maxbunch=21, nwr=10
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To have a good convergence for these results,  need to use 251 kicks
per bunch passage with a 5 σz bunch length.


