Beam line developments: update

Giovanni Dal Maso

Intense - ESR meeting

PAUL SCHERRER INSTITUT

{Intense

H2020 MSCA ITN
G.A. 858199

ETHzlirich

anni Dal



@ CMBL commissioning
Collimator focus
QSM focus
Mu3e focus

© MEG II beam tuning
Collimator focus
COBRA center focus

© MUH2 optimization
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CMBL commissioning




CMBL comn oning

HSC42

This year we had a water leak at HSC42: second sextupole along E5 beamline. It can’t be
operated until next year, so we are running without it.

It doesn’t seem to a ect Mu3e. It did have an e ect for MEG.
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Figure: Scanner position in red.




CMBL commissioning  Collimator f

Beam profile

We started from settings as obtained after 2019 campaign, obtaining 2.26 108 */s @ 2.2 mA.
Last year we got to 1.93 108 */s @ 2.2 mA.
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Figure: Final settings beam pro le at collimator




CMBL comn

oning

Phase space: quadrupole scan

Collimator focus

We performed a scan on the
QSK43 magnet, the last
before the collimator, to
extrapolate the phase space:
for each value of the

Beam size vs QSK43_2019(Triplet) current
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Phase space at collimator

guadrupole current we
measure the beam pro le and
the horizontal and vertical
sigmas can be tted to phase
space parameters.
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Figure: QSK43 scan




CMBL comn oning  Collimator

Pepper-pot measurement

It is a standard phase space measurement at proton and electron facilities up to 100 MeV in
kinetic energy. The idea is to use a collimator with many holes in a drift space to measure at a
certain distance the beam pro le. Each beam spot has a size that is proportional to the
divergence at collimator in the corresponding hole through the distance from the detector.

O
| O O [ncident
Y0 0

Beam

—
Shit or Pepper-pa e /
Plate L Phosphor Screen

Pepper-pot Plate

As soon as the separation among the spots is good, this measurement does not need any
assumption on the beam structure: it is a direct measurement of the phase space. It is
independent on alignment.
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CMBL commissioning  Collimator focus

Phase space: pepper-pot measurement

The phase space measurement based on quadrupole scan is dependent on the assumption that
the phase space is gaussian, but that is not completely true in our case. We performed a rst
pepper-pot measurement to get an estimate which is not dependent on the phase space itself.
Moreover this measurement doesn’t depend on the quadrupole strength either, so it is in principle
a good way of checking whether the current modeling of our quadrupoles is correct.

The idea is to collimate the beam through a grid of points and the size of the spots at the screen
are proportional to the divergence at the grid location.




CMBL commissioning Collimator focus

Phase space: pepper-pot measurement

Our pepper-pot grid is a cross
of holes 25-mm apart on a
3-mm thick aluminum plate.
Each hole has a 1-mm
diameter.

The bkg subtraction was not
good enough.

We then prepared new grids
for the MEG Il beam tuning
time:

blind ange: no holes

staggered ange: same
pattern staggered by 12.5
mm

combined ange: hole
pattern with ner mesh
of 12.5 mm
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CMBL commissioning QSM focus

Beam pro le

Last year our main issue was coupling into QSO41 with a straight beam. This year we aligned the centroid by
iteratively tuning ASK41 and ASL41 keeping QSM41 xed. Thanks to this approach we managed to get the
beam aligned through the whole CMBL.

Increasing collimator aperture and
keeping SEP41 at 180 kV we don't
observe contamination and we get to
1.6510% /s @ 2.2 mA.
Compared to last year:
2021: 1.110% */s @ 2.2 mA, 57
% transmission to QSM

2022: 1.6510° */s @ 2.2 mA,
73 % transmission to QSM

+ increase by 17 % in rate at collimator.

Figure: Focused beam pro le, SEP41 at 180 kV with inner
collimator removed.
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CMBL commissioning Mu3e focus

Mu3e scanner

Measurements at solenoid center are
performed using an Avalanche PhotoDiode
(APD), moved by two piezoelectric motors
with optical encoders. The whole scanner was
built by loannis. This year we ran with a
MIDAS front-end.

Figure:  APD detector. Figure:  MIDAS front-end.
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CMBL commissioning Mu3e focus

Beam pro le

Transmission to the solenoid center is limited by the 60 mm beam pipe (-44 %) and by the 40
mm window (-27 % w.r.t. 60 mm beam pipe con guration) at the end, leading to an overall 59

% loss in transmission. w.r.t. QSM41.

Figure:  Beam pro le at Mu3e center
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