Scientific Program : Theory mf/;]

The main aim is to study experimentally (at CERN facilities)
and theoreftically, the fundamental properties of channeling interactions
for relativistic particles in crystals :

To study channeling and dechanneling processes and related phenomena:

» developing complete dechanneling theory for relativistic particles
based on solution of Fokker-Planck equations
for straight and bent crystals;

» developing radiation theory of relativistic particles channeled
in various crystals and crystalline structures;

» studying of parametric radiation with protons and leptons
(fundamental studies on particle-crystal interaction);

» developing special computer codes;

» calculating the spectra of radiation emitted by particles in crystals
(fundamental studies on particle-crystal interaction)
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Scientific Program :@ Experiment ,NF/J

The maintenance of detector installed in UA9
* Monitor and electronics spare construction

Contribution to Crystal testing facility at North Area H8:
» Construction of a compact TPC for extracted beam monitor (IMAGEM)
* Crystal characterization: diffraction technique and stress analysis;
« X-ray testing facility within optical laboratory of LNF;
* Design of a special system for alignment. (Synergy with microX)

Preliminary tests of the crystals for UA9 and H8:
- Tests at BTF and SPARC facilities

completion of the preparatory studies of multi-crystals

aiming at the demonstration of a suitable multi-crystal
for the SPS ring) ;
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Crystal collimation )
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..but no enough data available to substantiate the idea...
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UA9: a channeling experiment at SPS IN?
L/,,

A bent crystal should efficiently deflected halo particles away from the
beam core toward a downstream massive absorber

The selective and coherent scattering on atomic planes of an aligned Si-
crystal replaces the random scattering process on single atoms of an
amorphous target

Crystal Channeling
If ions enter a crystal at an appropriate angle,
the scattering events are correlated, and the
ion is channeled through the crystal planes.

e ———— *1I 035 o

erer

Advantage: The angle of escape from the
crystal is known, intercepting the ions now is
easy!

The possible use of crystal for phase IT collimation at LHC can be
extensively tested at SPS now.
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What can be done at CERN af

' UA9 installation

TAL Secondary
collimator

® | (maximize phase

| difference to exploit the
maximum distance of the
steered beam from the
core)

The experiment needs crystals of better quality, perfectly characterized
» They can be provided within other R&D programmes

» A test facility in North Area H8 will be interest in the evaluation of
crystal reflection probability and the other crystal properties
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Installation on Crystal Tank at SPS Llﬁ FN

Proton beam (400 GeV)

GEM monitors

Front view | Side view

- pipe ‘,(7

Contribution of Romal and Frascati (February 2009)
The GEM monitors will measure the beam halo during the crystal insertion
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The 3GEM monitors at BTF Frascati ,NF/N)

Beam profile at btf in two configuration : narrow and wide
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The monitors at SPS (23 June 2009) |N

Warming up
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TPG for beam diagnostic ,NF/N)

It's essentially a small TPC with a 4 cm drift and readout with triple GEM
In this way also high current beam can be monitored in position

] box cross section

»
»

Without magnetic field Triple GEM structure

The material budget crossed by a particle is only two kapton foils (<0.2%X,)
used for the field cage necessary for the drift field uniformity
(e = — T\

As a beam monitor at H8 for high intensity beams
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I - Our experience: CUP INFN

C

CUP project studies the positron channeling for the development of undulator for
e* and represents the first step of a project that investigates the possibility to
create new, powerful sources of high-frequency monochromatic electromagnetic
radiation: crystalline undulator and y-laser, based on crystal undulator. The
physical phenomena to investigate are essentially two:

 spontaneous undulator radiation by channeling of relativistic positrons

 the stimulated emission in periodically bent crystals

@ Channeling Radiation:

— () = Wy
w = w( )—1_/3”0050 \/\/_\

w, - optical frequency =~ ——» Doppler effect —» a)oy3/2 a)oyz

3 ¢ >>1)

Powerful radiation source of X-rays and y-rays:



II- Estimations: intense radiation INEN
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Fig. 2: (a) Calculated positron spectra for various detector apertures as indicated, (b)
corresponding bremsstrahlung spectrum.

S

Need for small divergence!
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IIT - Possible performance INFN

Detectors e
[ To Beam Dump

Additional
4" Megnet /10 BTF Hall High background
DHSTBO2 -
Target Chamber .
— Existing 45° Magnet /%j_;,.
¥ 1 ‘;\</
o SLTBO04.

~DHSTBI101

S

s rﬂﬁaﬂa_ M g ¥ 7“ :
from Linac  DHSTP0O1 /
SLTBO } SLTBO2"

TARGET DHTBOO1'

S. DABAGOV UA9 LNF July 62009 13
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V - Conferences & Workshops INEN

sttt Nizionale di Fisica Nucleare - Laborator Nadonali di Frascath

Topics for discussion

Channeadd 20048 i i e
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Coherent scattering of electrons and positrons in The 51* WOrkshop of the INFN ELOISATRON Proixt

Warkshop on Charged and Neutral Particles

crystals
Channeling Phenomena Channeling radiation of electrons and positrons in ol . -l & 7 I
. . crystals Al ! C l NE z
Frascati (Rome) Italy - November 2 - 6, 2004 Chinsaing of Xeosys snd dations i capliory \AM—J"r dill _!\_rdw__‘l‘l'r £zl
2y ~ systems (micro- and nano-chanaeling) cles Channel Pher

Novel types of sources for electromagaetic radiation
(FEL, powerful N-ray sources)

Applications of channcling phenomena

(novel radiation sources, X-ray waveguides,
capillary/polycapillary optics)

International Advisory Board

VL Glmzbarg (LPIRAS, Moscow) A Kumakhos (IRO, Moscon )
Nobel Prize 200 €. Natolt (LNF INFN, Fraseat
X Artru (IPNL, Lyoa M. Preger (LNF INFN, Frascati)
JU. Andersen (University of Anrbus, Aachis)  NF. Shul'ga (KIPT, Kharkov)
RO. Avakian (YerPhl, Yerevan) ML Terramova (Tor Vergata INFN, Rome)
H. Backe (University of Maliz, Malaz) Ch. Trikatinos (University of Athens. Athens)
E. Burattial (University of Yeroms, Verona) Zhiywan Zho (STAP, Shanghal)

On. Dee
S. Guiduel (LNF INFN, Fraseatl)

INE "'Cha_nne N

International Conferencefon'Charged and '
Neutral'Particles Channeling Phenomena

Prof. A. Zichichi

Directors of the Werkshop:
Prof. 8.8, Dabagov
Prof. L. Palambo
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