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Mile- Description/title Nature | Delivery | Comment
stone month
8.1.1 | 1% annual ColMat review meeting O M12
8.1.2 | 2" annual ColMat review meeting O M24
8.1.3 | 3™ annual ColMat review meeting O M36
8.1.4 | Final ColMat review meeting O M43
89 1 Functional specification LHC of beam = M2 Simulations and design
o loss and collimator design completed.
Materials characterized
8.2.2 | Upgrade LHC collimator specification R, D M24 and tested. Review of
results and specification.
823 Functional specification FAIR of beam = M2 Simulations and design
o loss and collimator design completed.
8.3.1.1 | LHC type collimator designed R M20 warm collimator
8.3.1.2 | LHC type collimator constructed P M26
8.3.1.3 | LHC type collimator tested R M30
8.3.2.1 | FAIR type collimator designed R M24 cryogenic collimator
8.3.2.2 | FAIR type collimator constructed P M36

... fully on track
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from Monday 13 September 2010
(08:00)
to Tuesday 14 September 2010

ColMat WP8 Meeting (18:00) (Europe/Berlin)

at Landhotel Johanneshof
chaired by: Ralph Assmann / Jens
Stadimann

Description: **** Dg you need a single hotel room or a taxi?
*** PLEASE LET US KNOW AS S00N AS POSSIBLE, not later than 03.09.2010 ==~

—= p.karampougiouki@gsi.de

Participants: Ralph Assmann; Vittorio Boccone; Lars Bozyk; Nicola Mariani; Edil Mustafin; Erich Neubauer; Alexander Ryazanov; Jens Stadimann;
Maeem Tahir; Adina Toader; Marilena Tomut; Christina Trautmann; Ludger Weber; Daniel Wollmann

% Material:

Monday 13 September 2010 | Tuesday 14 September 20101

Monday 13 September 2010 tops
12:00 Woarking Lunch

13:30->13:40 Welcome (Jens Stadimann)

13:40->14:00 AIT (Erich Neubauer)=: siides &

14:30->15:00 EPFL (Ludger Weber)=: siides ]

14:00->14:30 CERN (Nicola Mariani)

=

WP 8.1

15:00->15:30 GSI (Lars Bozyk)s: sides &

15:30->16:00 Kurchatov (Alexander Ryazanov)=: sides &

16:00 coffee break
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16:45->17:15 Lancaster & Manchester University (A. Toader)=: sides T

UY:UU->UY:45 HIgGNIIGNT 1aIK 1 (1.g. CEKN Collimator Perrormance in LHL, K. ASsmann / A.
Bertarelli)= siides &]

09:45->10:30 Highlight Talk 2 (i.g. Material Research at GSI, C. Trautmann / M.
Tormuth)= siides ]
10:30 Coffee Break

10:45->11:00 Final Remarks (Jens Stadimann / Ralph Assmann)
11:00->11:30 (transfer to GSI)

11:30->12:30 GSI-Tour
1230 Lunch

13:30->15:00 Material Research Tour

WP 8.1
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INSTITUTO DE FISICA CORPUSCULAR - IFIC
PRE or POST DOCTORAL POSITION

"“Exploring and extending LHC beam intensity limits with collimation”

The LHC is extending the state-of-the-art in stored beam energy by almost three orders of magnitudes.
Its intensity and performance is predicted to be limited by the achievable cleaning and control of
unavoidable beam halo. Therefore, an upgrade program is foreseen during the first period of LHC
operation. This program is supported by the European Organization for Nuclear Research (CERN) and
the EU FP7 program EuCARD (European Coordination for Accelerator Research E d Development).

In the framework of this project we are looking for a PhD student or a ould participate in
simulations and beam measurements on beam halo, inte g limation efficiency and
upgrades. The student will be employed by the Instituto @ puscular IFIC in Valencia, Spain.
The student is expected to spend a 3|gn|f|c at CERN to collaborate in the tasks of
LHC beam measurements and S|mu a&é

IFIC is a High Energy where ongoing research activities include experimental and
theoretical wi 1 near—term and far-future projects, offering the possibility to work on a
rich smenhﬂ% tat the forefront of a broad range of High Energy Physics studies. IFIC has
also a numb groups working in the field of Medical Physics covering accelerator and detector
developments and image reconstruction.

Applicants must have at least a degree in Physics or Engineering at the time of the recruitment and
have to submit curriculum vitae including a statement of research interest. Applications should be sent,
no later than middle of December 2009, to

Dr. A. Faus-Golfe

Instituto de Fisica Corpuscular IFIC

Ed. Institutos de Investigacion de Patema
Aptdo. 22085

E-46071 Valencia

Spain

For further information, please contact: Dr. A. Faus-Golfe (afaus@ific.uv es) or Dr. R. Assmann
(ralph.assmann@cemn.ch)

More information about EUCARD and the LHC collimation upgrade project can be found at:
http/fwww.cern.ch/lhc-collimation-project/
http:/fwww.cern.ch/EUuCARD/activities/research/\WWP8/

IFIC - INSTITUTO DE FISICA
CORPUSCULAR

Jobs

WP 8.1

University of Malta (PhD):

Topic: Fast Automatic Algorithm for Optimizing Positions of LHC
Collimator Jaws
Field: Accelerator Technology

The LHC feedback system will rely on beam losses measurements and
intensity information and will implernent a modern optimization
procedure as it is presently used at the Tevatron. However, it must be
extended to the unprecedented needs of the LHC in ter

intensity and required accuracy. Hence the ne m omanc
algorithm for optimizing the posmnns of tor jaws.

This project will involve the fol wm
setup and runmng 2 LH llimators
rtici HC collimator setup test (using the CERN and
SLAC ig

- estab the technical specification for the Beam Loss Monitors
(BLM) automatic algorithm tuning

- establish a theoretical model of the collimators and implement the
middle level software controls (using Matlab, C or any other
programming language)

- studying the crosstalk of the BLMs (complexity modelling of the
collimators and relevance to beam dynamics).
- testing of the BLM based setup and implementation into LHC

commissioning
- possibly also participate in BPM based setup tests

thanks Nicholas...
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Two highlight talks will address some major results.

Lorenzo Peroni: “Innovative Collimator Materials”

— Crucial work for developing more robust materials for new accelerators or
upgrades of existing accelerators (e.g. HL-LHC, HE-LHC).

— Tests will be done in HiRadMat -2 llias Efthymiopoulos.

Daniel Wollmann: “Collimator with Beam Diagnhostics Functionality”

— Crucial work for reaching tightest collimator settings in the LHC - nominal
beta* and ultimate intensity.

— Tests ongoing in SPS at CERN.

Will discuss other selected results of ColMat:

— First cryo-collimator at GSI

— Improved collimator controls with University Malta

— Sound measurements in LHC with University Graz
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e First cryo-collimator at GSI

* Improved collimator controls with University

Malta

* Sound measurements in LHC with University Graz
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e SIS100 lattice has been optimized to reach a
maximum catching efficiency

* Loss distribution is strongly localized between
the quadrupoles where the ion catcher will be
installed
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screened
pressure gauge

J. Stadlmann
P. Spiller et al
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Cryocatcher Prototype
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Cryocatcher Prototype

13

J. Stadlmann
P. Spiller et al



e

7 wp 83 Cryocatcher Prototype
“we83 D y vp

P
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e Possible highlight talk at next EUCARD meeting
 Much more details then...

* Also, GSI plans article for newsletter
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* First cryo-collimator at GSI

* Improved collimator controls with University

Malta

* Sound measurements in LHC with University Graz



y Collimator Setup
N/

Procedure

Og 1 i
- e >

Gianluca Valentino

LHC Collimation

veim= [INIVERSITY OF MALTA //T\\

L-Universita ta’ Malta \ R
h ==
‘ ~ CERN

Beam

o P
“I >

Define beam edge by hor, ver or
skew reference collimator

Center collimator 1

Re-center reference collimator

L.,m R,m
T — X,

T (NETTENET /2

Beam size: o;

Open collimator to N; - 0

D. Wollmann
26



7 EUCARD

e Introduction of a semi-automatic

feature:

Semi-Automatic Feature

CHVlet

UNIVERSITY OF MALTA

L-Universitad ta' Malta

* Automatic step-wise movement of collimator jaws (can choose from

5— 100 pm steps)

e The software auto

rJaw COrners rPusitinnsmngles rlncrement rBBn |

user-defined thresl

Semi-automatic setup using Increments

Left Step Size [um]: |5.0 - | Apply Left! |
| ApplyRight! |
Right Step Size [um]: (5.0 -
| Stopall |
BLM Stop Value [au]: |5.0E-6 - | Apphy Both! |

Inputs okay - ready to move!

Gianluca Valentino

27

signal exceeds a



Initialization Procedure
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1)  Move collimators in parallel to the beam by class (TCSG, TCLA, TCT) and plane

/_/ELEARD

e ——

[E=] Collimator Positions and BLM Signals =l O x|
TCSG.AGL7.BL _ TCSG.BSL7.E1 TCSG.ASL7.E1
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e T T T e} T T T ad > sy
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time [hh:mm:ss] time [hh:mm:ss]
i -
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2) Setup each collimator in sequence (define ==y
reference edge using TCP in plane)

UNIVERSITY OF MALTA
L-Universita ta’ Malta

el Threshold Interesting:
E 3 See 40s decay of loss spike!
==} | é//—

s A=

T T
20:17:.00 20:1720 2

3.00
T 2.001
5 . .
Fine Ep— Automatic stop after crossing BLM
: 5 threshold
adjustment 2 0o
after .
initialization .
- D. Wollmann

T T T T T T T
20:17:00 20:1720 201740 2001800 20:18:20 20:18:40 20:19:00
time [hhimm:ss
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IINIVERSITY OF MALTA
L-Universita ta’ Malta

* Improved Collimator fixed status display (available in the
CCC and online)

* Modifications of the collimator status display by E. Veyrunes

and S. Redaelli done by G. Valentino with input from collimation team and BE/OP

LHC Collimators | Beam: B1 | Set: HW Group:LHC COLLIMATORS 08-03-2011 1<:59:01

L{rmm}) MDC PRS R{mm} 6.86 Ii’i -7.08 7.36 m’i -8.01 Left JaW
25. 23FF -24.74 IP5 va>1 | 1csG.e5R7.81 | BEEE

PRS PR | TCr b1 | WSPRPUSTRN | roiv.as.ca | IEUREINIE oo, oopr | RO | OS'Uioninmm
status 11.ec [T RS Ul j7.94 9.36 ﬂﬂ -10.47 6.2 EE 5.65
1P2 25.02 [N ERTIN N -24.98  10.c [JEPNTEN Y0 -10.96
6.56 (TG LIIPHTMIN -e.c6 1P6 11.esﬂﬂ 9.16

2.8 ﬂﬂ 9,32 18-28ﬂﬂ 6.7s [EETEEETN] -

4.6 NETGINPID -11.21  14.52 YR TN -12.73 %l | TcLA.A7R7.B1 |SALD Right Jaw

. FE 071 — 1PS Position in mm
MDC 12.8 E’ TCLIA.4R2 E -0.65 477 ﬂﬂ -3.82 9,93 EE -5,

status s.12 IECECESETHE 200 566 IEEENERATHN s22 ;10 [IEESYRTHEI -

IP3 4.41 FF -5.68 TI2
3| Tcr.c3.81 | ESEXEEEFE 1csG.aciz.B1 | IERCHEEWES | 1cpiv.20607 | NEY
5.16 AT 656 6.00 DRI =776 2.68 EE .

2.92 ’i’i 5.22-~ 726 NETE Nl -y W TCDIH.29050 ’7 -3,
& csc.nsksei [ WY Jaw Gap shown to scale [1cpin.20205 [
5.46 ’i’i -6.4Z7 100 | EEIES NN [ TCDIV.29234 F -2,
R | TCLA.ASR3.B1 | IEER-NERAE FF -5.76  2.96 || FF ,
| TeLA B5R3.B81 | IESTREEPLY | 1csG.A4r7.61 | INX-/ANNCSN | Tcpiv.20500 | 9

Gianluc®ey | tcLa.6r3.81 NI A | TCSG.ESR7.B1




Setup In
Action

UNIVERSITY OF MALTA
I -Universita ta’ Malta

7 EUCARD
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24-03-2011 23:04:11

"B | 1csG.05R7.81 | R
"W | icsc.EsR7.61 | Y
¥ 1csc.cr7.51 | B3
W tcLa.ncR7.51 | I

LHC Collimators | Beam: B1 | Set: HW Group:LHC COLLIMATORS

G| TCLA 7RS.B1 | T

IPS
12.6 ISR M -12.59
XN | TCTva.415.81 | KR
25.05 | ERSIELERTHN N -24.98

L{mm) MDC FRES R{mm)

25, 24(( 24.76
9.26 IR NSM -0.25
8.77 IR Nl -5.76

IP2
5.03 IR AEN M -4.99
20.01] 0l -20.04
9.41 | IEERTRCINI .«
0.72 RIS -0.71
24.96 ] -24.99
24.83] N -24.97

IP3
3.92 | IR AIENTWM -4.07
3.32 [[IEEIEETM -4.73
1.64 IIEFLENTHN -3.92
3.21 RNl -3.97
X3 | TcsG.B5R3.B1 | PR
7.56 IEEEEEENTHI 548
6.95 RISV ELERTH -7.93
X7l | TCLA.6R3.B1 | ERE

IPG
XY ITCcDQA.A4RG.B1l

o.76 [IIEEEECTHI -7

IP7
Ae) | Tcp.DoL7.51 | I
2.95 [IREXEEETHI -5
2.24 [IIFEEEEATHN s
RiY | TcsG.AGL7.B1 | IR

4| | Tcsc.ssi7.61 | G

+.66 [IRIIEEATUN -4
XY | TcsG.DaL7.51 | R
RPN | TcsG.pa7.61 | I
XEY | TcsG.naz.61 | I
XY | Tcs.a4r7.B1 | I
Xl | Tesc.6sR7.61 |

X7 | TcLa.56r7.81 | Y
XN | TcLA.corz.B1 | IS
FW | TcLa.DGR7.61 | )
a.62 IRV NNITNNN 5.

IP8
el | ch.ais.51 | IR

7.0 [INESNENTENN -

TI2
WP | TcDIv.20607 |
XY | Tcpiv.20012 | JER

X | TcpIH 20050 | B
Rl | TcD1H.29205 | 6
Xl | TcDIv.20234 | P
X1J | TcDIH 20465 | B
Jl | TcD1v.20500 | 6
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* Much more reliable setup o UNIVERSITY OF MALTA

-:EJ: L-Universita ta’ Malia
* More accurate setup
(no human error)

* More efficient LHC operation = several days of LHC
beam time was saved



'@ARD Selected ColMat Results ©€HV]at

o
* First cryo-collimator at GSI

* Improved collimator controls with University

Malta

e Sound measurements in LHC with University Graz
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~— Dramatic Arts Graz, Austria

University of Music and Dramatic Arts Graz Microphones have been installed in the LHC
Prof: R. Héldrich, PhD student: Daniel Deboy tunnel to enable the acoustic detection of
Supported by Austrian Government beam impacts on collimators.

Investigation of the acoustics in the LHC tunnel:

* Noise coming from various equipment is expected and has to be distinguished from sounds which
emanate from the beam itself. Of course, due to the vacuum, only secondary wave propagation can
be investigated.

* The multi-path propagation due to reflections in the tunnel system must be taken into account.

* A comprehensive study will investigate which beam parameters are detectable in the acoustic
domain. For example, the revolution frequency of the beam is about 11 kHz. Modulations in this
signal may be proportional to beam quality factors.

* Regarding the collimators, algorithms to localize impacts and to quantify their strength are the
major goal of the thesis.

* Referential test recordings will be made at the LHC using microphones but also other sensorial
signals.

* Time delays between signals recorded from several positions in the tunnel should give a good
estimate of the impact position.



.@ARD New: Un!ver5|ty of Music a.nd @I Mat
~— Dramatic Arts Graz, Austria

University of Music and Dramatic Arts Graz Microphones have been installed in the LHC
Prof: R. Héldrich, PhD student: Daniel Deboy tunnel to enable the acoustic detection of
Supported by Austrian Government beam impacts on collimators.

Develop a monitoring system for the control room of the LHC:

« System will primarily give information about accidental beam impacts and their position.

* Asimple auditory display alerting the operator and may also use other online data to detect
accidental impacts.

Data taken from the collision experiments can also be sonified to improve an intuitive
understanding for particle physicists:

» Sonification of collision experiments as a tool for localization of particle tracks in addition to the
visualization.

» Artistic approaches like media installations in exhibitions. Sonify whole collision events seen as an
entity rather than single particle-tracks. The microcosm exhibition at CERN can be a place where
such installations would nicely fit in.

- Thanks to Svet for including the activity in contract.




-@ARD Sound Analysis LHC cHMlat

VRSN

Spectrogram of Mic Signal at Loss event P3 right
(Signal particularly distorted)

length roughly 30ms

S, O

Ringing sound at ca 11,25kHz
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Microphone signal vs distance normalized to losses at scraping position @Point 7 Left
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Microphone Signal vs. BLM losses for beam Scraping at TCP.D6L7.B1
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Microphone Signal vs. BLM losses for beam Scraping at TCP.6R3.B2
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Collimator movement Sound scraping

Beam ringing Evacuation siren

Used for damage detection on collimators...
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 ColMat is publishing with concrete, steel and diamond
composites (of course also on paper)

* Happy with ColMat progress:

— New and innovative materials (see highlight)

— 2" generation warm collimators with BPM’s (see highlight)

— Innovative cyrogenic collimators (GSI)

— Faster and more accurate setup = LHC profiting today (Malta)

— Sound detection =2 In case something happens... (Graz)

— Massive simulation: gain factor ~100 (Manchester)

— New simulation initiatives (Valencia, JAl, Manchester)

— Radiation damage studies (Kurchatov, GSI)

— Crystal collimation (INFN)

11 May 2011 R. Assmann 41



