Emittance Growth and Spot Size

Spot-size helicity dependence in hall diluted by
synchrotron emittance growth contribution

helicity dependent spot size in injector U(inj)R,L
Spot-size “noise” from synchrotron Usynch

incoherent growth, so 52— 52 4 .
width is quadrature sum i, L synch (inj) R, L

This dilutes the helicity-correlated spot size
difference that comes from the gun at low energies:

o The emittance growth helps, but it really has
00 U; 50i to be stochastic emittance growth (not, for
o 02 + 07:2 o; example, opt'.lcal transpF)rt that eIong.ate§ the
beam spot in some axis, or beam wiggling
from some random RF component.)




Emittance growth at 11 GeV

1 e'06 T I T [ T [ T [ T T I T I T I T I T I T I T I

A Vertical (expected)

Both vertical and horizontal
ety Acaton see 10x or more emittance
e Hall D initial year specification

y growth

1e-07

|
|
|
|
|

<K

>

1e-09 v

Geometrical Emittance [m-rad]
>
o
oo

Factor of 10x

padl
<
»<
»<

|
0 1 2 3 4 5 6 7 8 9 10 11 12

This corresponds to about

A Horizontal (expected)

111

£<) v Horizontal (measured) 21
g 1e-07 e Hall AB,C initial year specification ] 1 OX On O In eaCh
-g & e Hall D initial year specification 3 . .
2 - dimension
5 ]
L% 1e-08 —_— R S— —_— —_— [ S— v —E ‘
g v X kol
% v v A -
£ 1e-09 y 4 - Factor of 10x
; : B |

v A 7

0 1 2 3 4 5 6 7 8 9 10 11 12
Beam Energy [GeV]



Emittance Growth and Spot Size

This measurement is often shown. | want to understand how the measurement is made.

Is it possible that it contains some coherent (beam optics) component, and not just
stochastic noise from synchrotron emission?

Can | really count on a factor of 10 in 62 due to emittance growth (not beta function, or a
beam tail from an optics aberration, etc.)

Why is the measured emittance larger than the “expected” emittance?
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