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'Beam Halo cleaning ﬂ

Bent Crystals e

e Channeling phenomena in bent crystal has been 'n g% A
investigated in the past decades ’
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P = SNV, = fN _ o0 depending on beam emittance

Beam recombination

4o oy and accelerator lattice
e Colliders profit from high instantaneous luminosity, ‘e.g. Beam merging in MAP H 134m ~ 0.5 us ~ 0.25 7,
which leads to more data collected by experiments  Mergelsam) _ Transverse Merge (55 m) Matching (13 m)

(higher sensitivity, higher precision)

e Beam transverse cooling is a crucial aspect to
achieve high luminosity
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e [o overcome single beam production limitations,
recombination of multiple beams is a technique to
increase the accelerator luminosity

e Optical technigues have intrinsic limitations, can
only set beams side-to-side B0 . PRA.B. 19, 031001 (2016)
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can a bent crystal be an angular filter thanks to its
combination of coherent and non-coherent
behaviours?
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can a bent crystal be an angular filter

ts combination of coherent

]

and non-coherent behaviours?

thanks to

in Bent Crystals

Coherent phenomena
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absolute reference frame

The IDEA

looking things from a different perspective
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EPJ Plus 138, 981 (2023)
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Recast available data

UA9 has recorded already data studying properties of
bent crystal:

can we profit from them?
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Recast available data

UA9 has recorded already data studying properties of
bent crystal:

can we profit from them?
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Recast available data

UA9 has recorded already data studying properties of

bent crystal:

can we profit from them?
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UA9 Data Analysis

P.D.F. applied to selected tracks:
Ox = 0.2 mm - ox = 8 prad (~6¢/2)
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UA9 Data Analysis

P.D.F. applied to selected tracks:
Ox = 0.2 mm - ox = 8 prad (~6¢/2)
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Alternative recombination schemes
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Alternative recombination schemes
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Different combinations of beams impinging on the crystal are producing

different recombination structures.



What'’s next goal?

To further investigate and evaluate the performance of crystal-assisted
merging, an experimental setup is in preparation.

This will be taking data profiting from SPS p/z beam in CERN North Area.
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To further investigate and evaluate the performance of crystal-assisted
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What'’s next goal?

To further investigate and evaluate the performance of crystal-assisted
merging, an experimental setup is in preparation.

This will be taking data profiting from SPS p/z beam in CERN North Area.
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Crystal 3
Need to address few key items to achieve this configuration: § o

e crystals’ bending angles and alignment should be carefully tuned

e more complex tracking requires modification to tracking system

e need the recombined beam to be apart from the main beam
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Crystals and Holders

e Dedicated crystals with proper curvature are
needed

e Si(110) Boron doped or Phosphorous doped

e Holder in preparation with fine-tuning adjustement
of bending angle

e aiming at few mrad bending

e some RD22-2 holder and crystals available,
bending in the range 500-800 urad

Crystal carachterization and bending measurement to
be carefully evaluated

1st prototype

11
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Upgraded telescope

NIM A 924 (2019) 394

upstream downstream

OLD configuration

1 2 3

an ular resolut onN
d g ————

incoming tracklet: 1 & 2

5 4 prad for 400 GeV protons ‘
L7'8 urad for 150 GeV Xe ions

outgoing tracklet: 3 & 4 & 5

12


https://doi.org/10.1016/j.nima.2018.08.060

NIM A 924 (2019) 394

upstream downstream

G aue|d AX
101e||13u12S 49388141

Upgraded telescope = T

295 | 416 214
mm mm mm

Q@
CU u m
§ OLD configuration
S 1 2 3 N > dangular resolut onN |
~10.5 m |
b ‘5.4 prad for 400 GeV protons
V 8 prad for 150 GeV Xe i ions
iIncoming tracklet: 1 & 2 outgoing tracklet: 3 & 4 & 5
NEW configuration
1 2 3 4 5 6
~3.5m q P
g
Incoming tracklet: 1 & 2 mid-tracklet: 2 & 3 mid-tracklet: 3 & 4 outgoing tracklet: 5 & 6

12


https://doi.org/10.1016/j.nima.2018.08.060

NIM A 924 (2019) 394

upstream downstream

G aue|d AX
101e||13u12S 49388141

Upgraded telescope LT

295 | 416 214
mm mm mm

Q@
S _ _ I
» OLD configuration ? .
9 | >
2 t 2 3 4 > dangular resoluti onN
~10.5 m
b 5.4 prad for 400 GeV protons
“7.8 urad for 150 GeV Xe ions
iIncoming tracklet: 1 & 2 outgoing tracklet: 3 & 4 & 5 | 7
NEW configuration © Zxial2 Zxial3 .
1
~3.5m
Incoming tracklet: 1 & 2 mid-tracklet: 2 & 3 mid-tracklet: 3 & 4 outgoing tracklet: 5 & 6

e Additional tracking layer being integrated in the DAQ and Readout system
e 3-crystal alignment procedure defined

e Calibration and evaluation of telescope angular resolution .
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Conclusions

e [he coherent and non-coherent bent crystal
behaviours offer an intriguing scenario for beam
superimposition

e Concept proven to be valid on UA9 available data
and simulations - promising preliminary results

e Experimental setup in preparation at CERN SPS -
beam granted to UA9 until end of LHC Run 3

e Technique which can be highly beneficial for future

generation of colliders - Q
UAR ¢
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