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HanpasneHus pabotbi

CMS
NMoaroroBka MIOOHHOM cucTteMbl AeTektopa CMS B CERN

KaHanupoBaHue

UccneaoBaHue KaHaJIMPOBaHUA BbiICOKOOHEpPreTU4YHbIX
3apsAXKEeHHbIX YaCTUL, B U30rHyTbIX KpUCTasiJlaX C Hesibio
CO34aHMUA HOBbIX METOAOB OTKJ/IOHEHUS, (DOKYCUPOBKM,
KOJI/IMMALMU U BbiBOAa NYYKOB Ha YCKOPUTENIAX BbICOKUX
3HEepPrumn U cynepkosuiangepax;

slaepHble peakuum
UccnepoBaHue poTopacuiensieHms aaep



MosiyueHHble U NJIaHUpyeMbie
pe3ysibTaTbl N0 KAHAJIMPOBAHMIO:

JKCcnepuMeHTaNnbHOe O6Hapy)xeHue n uccneaoBaHue
3¢pdekTa 06BEMHOro oTparkeHust NPOTOHOB BbICOKOM
3HEepPrMyn B U30rHYTbIX KpUCTasislax

Pa3paboTka MeToA4o0B KOMIZIMMaLMM NyYKOB bosbLioro
AppoHHoro Konnanaepa (LHC) ¢ noMOLLbIO U30OMHYTbIX
KPUCTaJJI0B.



O npuMeHeHun uccneaoBaHnUMm

From LHC Project Report 918 (2006):

“The basic idea of crystal based collimation for the LHC is to use bent crystals for
channelling and extracting the halo protons at 6 o from the central beam orbit onto a
special absorber where they hit with large offsets (impact parameters).

Due to large extraction angles and high impact parameters the extracted halo protons
can in principle be efficiently removed from the LHC beam.

For example, a channelling and extraction efficiency of 90% would leave 10 times less
load on the standard collimation system, enhancing its performance by a factor of 10”.

Two-Stage “Conventional” Cleaning A possible crystal collimation scheme?

Beam propagation

——

Beam propagation

Diffusion
Diffusion Primary processes
processes halo {p:l 1 nmfurn
1 nmsAurn

!

p;’:’ﬂmer Shower

Shower

Primary halo directly extracted! No secondary and tertiary halos!?
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BbinoJIHEHHbIE U NJIAaHUPYEMbIE
3KCNEePUMEHTbI:

2006-
2007-
2008-
2008-
2011-

Ha p-nyuyke 450 B (SPS CERN)

Ha et n e—nyuykax 180 I'B (SPS CERN)

Ha p-nyuke 120 B (konbuo SPS CERN)
Ha nydyke 980 B (konbLuo Tevatron FNAL)
Ha nyuke 7 T3B (konbuo LHC CERN)



B nccnepoBaHMax NnpuHMMalOT yyacTtue:
NMNAO® PAH (FaTtumHa)

’HL OB (MpoTBUHO)

OUAn (AlyénHa)

INFN (Ferrrara, Lehnaro, Rome, Perugia, Trieste, Italy)
CERN (Geneva, Switzerland)

FNAL (Batavia, USA)



Study of volume reflection with
400 GeV protons at SPS CERN
(H8-RD22 Collaboration)



Sep. 2006 - the setup

> 3-stage goniometer (2
lateral + one rotation)

> precision = of the order of
1prad

> 5 x-y modules (1 before
the crystal and 4 at 70m)

> each module: 2 single
side silicon strip detectors
with 384 readout strips
(one floating); pitch =
242um

> readout = TAA1 ASICs,
self triggering
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Sep. 2006 - the crystals
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Experlmental result

Crystal Orientation (mrad)
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Published in Phys. Rev. Lett,,
w0 98, 154801 (2007)

Crystal QM2

VALUE
98.2% 0.1%
512 0.7%

1.3 0.1%
5.0 0.4%



HabnopaeHnune acdbdekrta
06bEeMHOro oTpaXeHmst oT ABYX
KPpUCTaNoB



Scheme of experiment

Goniometer
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Goniometer position, urad

KpucTtasnsibl He BbICTPOEHDbI Kpuctannbi BbICTPOEHbI
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Submited to Phys. Lett. B (PLB24426)

Deflection angle = 23.4 yrad
Efficiency = 96.7%

Counts
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HabnopaeHnune acdbdekrta
06bEeMHOro oTpaxeHms oT NATH
kpuctannos (H8-RD22, 2007)



Si detector

Si1 / Si detector gDnlometer Si3 Sid
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Readout ASICs
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> double sided silicon strip detector
> dimensions = 1.92x1.92 cm?
> readout strip pitch:
= 50 ym (junction side, one floating);
= 50 ym (ohmic side, no floating)
> SNR = 80:1 with a 5 MHz readout clock and 25m cables
> Residual = better than 5 pm
> DAQ rate = 2.1kHz = 10k events per spill




The multicrystal approach (May 2007)

Aligned by hand = 5 reflections
Deflection angle = 52.4 pyrad
Efficiency > 90%

Multi quasimosaic
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Kpuctannbl He BbICTPOEHbI Kpucrannbl BbICTPOEHbI
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_ Deflection angle: 49.87 urad

> long statistics run

> repeated measurements
with the same settings for
the piezos turning them on

and off
* Bl Reflected

REPEATIBILITY TEST - onetecs

. Efficiency: 89.83 %

DEFLECTION
EFFICIENCY ANGLE

89.83 % 49.87 urad ) : : N
8866 % 5010 Urad Deflection angle (urad)
88.79 % 49.98 urad




Apyruve pe3ynbtatbl B 2007

MHorokpatHoe o6beMHoe oTpa)xeHue B
M30rHyTOM KpucTtasane B6;2im3m oceBoro
KaHaIMpoBaHuUSA

O6beMHOe oTpaXxeHue U paauaumsa npm
061eMHOM OTpa)>XeHUU 3J1IEKTPOHOB U
No3uUTPOHOB C 3Heprueun 180 BB



Sep. 2007:

e-/e+

runs




Calorimeter in the trigger to select e-/e+

_ _ > lead-scintillator sampling calorimeter
o bt > 14 radiation lengths

> readout by WLS fibers and
multianode PMTs




First observations with e- and e+: very preliminary

POSITRONS ELECTRONS
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e+/ e- having lost energy via radiation
emission



Plans for 2008

¢ 20 days of data taking in September 2008 with 400 GeV/c
protons with a full remote controlled system (multistrip and
multicrystal) compliant with the accelerator

¢ a new measurement setup with silicon telescopes able to
acquire 120k particles/spill (25kHz)

¢ 20 days of data taking with electrons and positrons to
complete the analysi ion emission

END of 2008: READY to go in an

e

accelerator with a¥ull tracking setup !
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BU3UT KOHCYNOB Poccumn m
UTannn Ha yctaHoBKy H8-RD22
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