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the “Halo” , what are we talking about ?
the technique & components used

how to detect the weak Halo and to block
against the strong central beam-core

adjusting & testing & verifications

results obtained
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Ev=10pm
ﬂv=3.6m

Ov=6um

€
' 40um = beam footprint

<€ .

up to 3mm '
|

i.e. 80 x footprint

there are still (many) electrons ......



this vertical beam Halo in our 6GeV light source

what is the Halo?  Electron density, at “large” distance
from the central core

what creates it ? Scattering between :
- the electrons themselves (Touschek)
- electrons & residual gas particles

how does its vary with different beam conditions ?

- stronger beam density =>» stronger Halo
- poor vacuum -» stronger Halo

is it a problem ? - yes, for small-gap In-Vacuum undulators



the non-destructive vertical beam Halo monitor

technique & components :

-1- using X-rays from a dipole (Source) S
-2- on a free beamport inside an un-used Front-End

-3- with an vertically adjustable X-ray Absorber to A
shadow the intense beam-core

-4- an Aluminium window (to let the X-rays from UHV to air)

-5- and a sensitive Detector further down-stream to D
image the X-rays with scintillator, optics, camera

Goal : the permanent monitoring (at 1Hz) of the Halo intensity,

in a region of 1-3mm away from the beam-core,
and with a calibrated value of this intensity




in EBS : choosing the best possibility
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Halo detector in-air
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side-view I vertical

dipole
field the real
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detector proflle
I

---------------------------------------------------------------------------------------------------

Linear scale

But :
1) X-rays have a none-zero divergence

2) the central beam-core has 106 more intensity then the Halo level



obtained profile
dipole due to divergence
field of the X-rays
emitted from
the beam-core

i Log scale 200urad

1) X-rays have a none-zero divergence
2) the central beam-core has 10® more intensity then the Halo level

so we need to block all X-rays from core, upto E-9 level = 200urad
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how to verify that this —__
is really the electron
beam Halo ...

and not some
scattered X-rays ?

answer : scrape off that electron beam Halo !



Scrape the electron beam

and

from 4 to 1mm

vertical
scraper

Ring & e-beam

Observe the Halo monitor

dipole




Vertical Scaper at Imm

Vertical Scaper fully OPEN

Vertical Scaper at 0.7mm

Vertical Scaper at 0.5mm

Wmm.wm»wim, T N e o o O

the Halo is effectively being scraped-off !
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Absorber Absorber Absorber
vertical position OK vertical position +50um vertical position +100um

divergence from
Xy
» | beam-core ...!




Cu 30 Al 6

Wi

170KeV
—===p beam-core ==——-> g

--------------- e e ———— halo :::::
- —p
- 40KeV
next slide :
details of
these X-rays
Alu-window
30mm Cu 6mm detector
Tungsten ]
attenuator
1 mm t
———————— i - - - - - >
............................................................ >
.................................................................... >
.................................................................... >
.................................................................... >
.................................................................... >
UHV air —

halo

beam-core

200

180

160

4140
{1120

1100




total flux versus photon energy
6mm Alu, 0.57T
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the attenuation of 30mm Cu & 1mm W = 3E-7

------ \/ -- / 13dB Gain, 200 mS

‘cu30 © A6 (W1

~ -
——— p—

--------------- - halo EEEEE
beam-current= 200 mA
Cu 30 Alg W1 13dB Gain, 2mS

beam-current=0.018 mA




the beam
200mA

the Halo

2.5mm




2 pm vert. emittance 10 pm vert. emittance

Touschek effect




6mA single bunch only, 4 pm vert. emit.
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only 6mA beam current (Single-Bunch)
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600ms, 13dB =

maximum sensitivity

settings of the detector

and Halo signal still very clear !
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BLDs : installed & commissioned in 2019 by Laura !
nowadays maintained & surveyed by Elena !

normalized BeamLosses (sum all 128 BLDs) and Halo level
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normalized BeamLosses (sum all 128 BLDs) and Halo level
| I |

T T

HALO

2.5+ 5
Vacuum effects

time [sec]



1cm Lead shielding Box

\\ CMOS
camera

AN
double achromat lenses

the detector, well-protected, works very reliably
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thank you for your attention !



