7| Cornell University

Laboratory for Elementary-Particle Physics

First Results with HEADTAIL for CesrTA

A software package for modelling single-bunch instability and emittance
growth authored by G. Rumolo/CERN

Jim Crittenden

Cornell Laboratory for Accelerator-Based Sciences and Education

Electron Cloud Simulations Meeting
5 August 2009

e




Cornell University HEADTAIL Modelling

Laboratory for El tary-Particle Physi . oys
OOl T EEREE e TEe of CesrTA Single-Bunch Instability Threshold

Vertical Centroid Position (mm) vs. Turn Number CesrTA 2.085 GeV Optics
| | | |
B2 E 0.1 mA/bunch - N = I mAbunch . .
0 — et 0 Beta functions and beam size
0z |- A ez | - averaged over drift regions
aQ 250 S0 750 1000 1] 250 500 750 1000
12 - 2 mA/bunch . e - 3 mASbunch | Unl:form eleCtron CIoud denSity
S S ————— ] I e S ——— lel2 m3
-0.2 & E -0.2 it E
0 250 500 750 1000 0 LRI  Instability threshold for this case found
| | | |
0.2 0z | bk between 7 and 8 mA/bunch
. 0 | —eEESEmE R Se—
B H * H | ]
(1] 250 300 730 1000 (1] 250 00 750 1000 Numerical Parameters
T T T T e
A & mAbunch E = E 7mAbunch
0 0 Nr macro-e-: 100k
02 EE T E Nr bunch m.p.: 500k
" il e I L i I Nr bunch time slices: 150
T T T T :
= F BmAbunchk  —| 07 I ” 9mAfbunch Nr cloud/bunch i.p./turn: 1
0 —@- 0 \
e H = v Bl Some preliminary numerical tests done.
(1] 250 0 750 1000 (1] 250 S0 750 1000 More needed

Number of Turns

5 August 2009 First Results with HEADTAIL for CesrTA / J.A.Crittenden 2/2



