TOTEM - CMS

Consolidation and upgrade of
Roman Pot system @ LHC ip5

TOTEM consolidation ->TOTEM-CMS upgrade
ECR — UPGRADE

Status of Roman Pot upgrade project
Schedule of activities during LS1



Overview

Consolidation program : TOTEM

Upgrade program : TOTEM+CMS -> CMS-TOTEM Precision Proton Spectrometer (CT-PPS)

-> Layout of RP stations - combination of consolidation program with upgrade program

Work packages & ECR related to consolidation & upgrade during LS1

-> Status of work packages and schedule — issues on critical path

LHC Working Group on Forward Physics and
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Main goals of TOTEM consolidation project

- Measurement of total cross section
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- Forward multiplicity
TOTEM (stand alone)

- Diffractive physics , _
TOTEM&CMS at low / highp*, special runs

(soft & hard diffraction, jets)

consolidation

TOTEM&CMS at low B* and high luminosity ->

consolidation & upgrade
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Main goals of CMS-TOTEM
upgrade project
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kinematic redundancy between protons and central diffractive system:
—>Joint data taking CMS + TOTEM

To reach low-cross-section processes: operate in standard runs with high pileup
consolidation & upgrade
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Roman Pot
consolidation & upgrade strategy

CONSOLIDATION -> LS1

Consolidation
RP147&RP220
-> during LS1

- Remove RP147 m stations & patch panel (allows installation of TCL4)

- Relocation of RP147 m stations (including Si strip detectors) in +/- 210 m region
- Exchange of ferrites of all RPs, Integration of ferrite support spring,
integration of RF fingers

UPGRADE - Roman Pot station —> LS1

4 Upgrade )
Roman Pot station
->during LS1 or
In end of year technical
stops after LS1
\_ (break of vacuum)

- Installation of additional new RP stations (horizontal) in +/-220 m region
(1 or 2 new RP stations in each sector (4/5), (5/6))

- Integration of RF optimized horizontal Roman Pots
in relocated horizontal stations in +/- 210 m region

a4 )
. Upgrade
UPGRADE - new movable beam devices —> after LS1 .
. movable beam devices
- Development of new movable beam devices > after LS1

(break of vacuum)
\ _J
( Upgrade )

UPGRADE detector -> LS1 and beyond

Roman Pot detector

-> during LS1 or
- Integration of new pixel detectors in the (relocated RP147m) RPs in 210 m region in short technical stops

- Integration of new timing detectors in the new horizontal RPs \- after 151 /

14/4/14 LHC Working Group on Forward Physics and —
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Roman Pot consolidation & upgrade - LS1

overview (schematic)

Relocated stations

Existing TOTEM RP-220 m (near-far)
from 147 m |
New RP
stations
New
New Si pixel tracking detectors New
LHC component in horizontal RPs + RP - RF shield timing detectors New
New
| € LHC component
2 vertical RP 2 vertical RP Near : 1 horizontal F?r
1 horizontal 1 horizontal 2 vertical RP 1 hor;zpontal RP fve/rélcal RP
q RP top/bott op/bottom
TRACKING - op/bottom TIMING TIMING 1 horizontal
outgoing TRACKING 1 horizontal Detector Detector RP
beam Detector Detector RP
shielding
~5-10m ~5m

12 RPs can be

operated <&

simultaneously !

CMS ip5
~ 220 m

consolidation & upgrade
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TOTEM upgrade proposal

(June 2013)

physics — running scenarios

LHC beam line layout
RF study - optimization

new Roman Pot design

LHC Working Group on Forward Physics and
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Memorandum of Understanding

CMS - TOTEM

CMS-TOTEM Memorandum of Understanding
between

The European Organization for Nuclear Research ('CERN'), an Intergovernmental
Organization having its seat at Geneva, Switzerland, as the host laboratory,

and

The CMS Collaboration ['CMS"), for the purpose of signature of this MoU represented by the
Spokesperson and the chairperson of the Collaboration Board;

and

The TOTEM Collaboration ("TOTEM?), for the purpose of signature of this Mol represented by
the Spokesperson and the chairperson of the Collaboration Board;

Whereas:

s CMS wants to integrate in the detector apparatus a new Proton Spectrometer at
~210m from the Interaction Peint [IP) allowing proton tagging, with the aim of
studying, during standard low P* running at high luminosity, low cross section
Electroweak (EW) and QCD physics in Central Exclusive Processes (CEF). The CMS
Collaboration Board (CB) has approved the physics motivations and detector concept,
recognizing it as a potentially important part of the CMS physics programme.

« TOTEM, with its own detector apparatus and relative upgrades, will pursue the high
cross section forward physics programme at 14 TeV in high p* special runs, which will
be supported by CMS as common data-takings in terms of trigger and detector readout.
Moreover, TOTEM is interested in studying low cross section EW and QCD physics in
CEP processes with CMS.

+ This common low cross-section physics programme implies new detectors in the same
beam region ~210m,

« (CMS and TOTEM are willing to combine efforts to commonly undertake the initial
phase of the CEP low cross section physics programme through a Joint Project.

+ The Joint Project is defined in this Moll.

Scope:
+ This CMS-TOTEM Mol is valid for the initial phase and will be reviewed before Long
Shutdown 2 (LS2).
14/01/2014 1 Mall
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CMS- TOTEM

CMS - TOTEM

Signed in January 2014
N

LHC Working Group on Forward Physics and
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Signed in Geneva

on S /LlL/,ZQ_L

For CERN

.f I
ergia Bertolucei

Director of Research and Scientific Computing
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cach one signed by the CMS and TOTEM
Collaborations and by CERN as Host Laboratory.
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For CMS

Tiziano Camporesi
CMS Spokesperson
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Claudia Wulz
CMS Collaboration Board Chair
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Simone Giani
TOTEM Spokesperson
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TOTEM Collaboration Board Chair
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ECRs related to consolidation & upgrade @LHC ip5

Roman Pot consolidation & upgrade
overview (schematic)

Existing TOTEM ‘RP-ZZO m (near-far)

New
New

LHC componant in horizontal RPs

TRACKING
e .

TCL-4

S pixel tracking detectors

New RP
| stations |

New
timing detectors

New
W Lnc componint

TIMING

shiataing

~5.10m ~5m TeL-6 Qs
| < S e
f 'EDMS NO. REV. VALIDITY
EDMS NO. REV. VALIDITY 1314925 | 1.0 ‘ RELEASED
LHC 1283826 1.0 RELEASED

ENGINEERING CHANGE REQUEST

Installation and Renaming of Absorbers for
Physics Debris (TCL type collimators) on
both sides of IP1 and IP5 in front of D2/Q4

BRIEF DESCRIPTION OF THE PROPOSED CHANGE(S):
It is proposed to install TCL4 (TCL type) collimators in the forward regions of IR1 and
IRS, in front of D2/Q4 cryostats. These collimators were built as part of the present LHC

collimation system and their installation was delayed to allow the operation of the “close”
TOTEM Roman pot stations in IR5.

ENGINEERING CHANGE REQUEST
TOTEM Consolidation Project

BRIEF DESCRIPTION OF THE PROPOSED CHANGE(S):

The TOTEM Roman Pot (RP) stations that were installed on the outgoing beam at a
distance of 147m on both sides of IP5 have heen de-installed. TOTEM propeses to move
these stations to 210 m (between Q5 and Q6) on both sides of IP5, so that after LS1 the
TOTEM setup will contain a new 210 m station with a near and far unit in addition to the
existing 220m station. The new 210 m far unit will be rotated by 8° around the axis of the
beam. To foresee the later addition of timing detector units, TOTEM proposes to add one
piece of dummy beam pipe between the existing near and far units of the 220m station.

VALIDITY

EDMS NO.
| DRAFT

REV.
1357736 |

LHC 0.1

ENGINEERING CHANGE REQUEST

Installation of Physics Debris Absorbers
(TCL) on both sides of IP1 and IP5 in front
of the Q6 Quadrupole

ERIEF DESCRIPTION OF THE PROPOSED CHANGE(S):
It is proposed to install TCL, physics-debris collimators, on both sides of IP1 and IPS in
front of the Q6 Quadrupole (TCL6). This request follows the ECR EDMS Doc. 1283867
where the preparation of the TCL6 infrastructure was proposed and approved. This
proposal to install the TCL6 is now brought forward taking into account the latest

information on collimator production schedule and results of SimUIaUO'LSI—T‘CI We k
OrKil

N

deemed necessary before taking the final decision.
[ o
UITIra

CMS-TOTEM '
'd EDMS NO. REV. VALIDITY
Ve
ENGINEERING CHANGE REQUEST
TOTEM Upgrade Project
BRIEF DESCRIPTION OF THE PROPOSED CHANGE(S):
The TOTEM Upgrade Proposal [1] foresees the installation of additional horizontal Roman
Pots (RPs) between the existing RP units at 215 and 220 m from IP5. These new RPs,
intended to house time-of-flight detectors for elastically or diffractively scattered protons,
have been designed in cylindrical geometry minimising the beam impedance and offering
enough space for 12 em long Cerenkov detectors, one of the technologies being explored
for the time measurement.
Furthermore, the existing horizontal RPs of the units at 203 and 213 m will be equipped
with Faraday shields to reduce their impedance.
This ECR elaborates on the technical details of the new RP elements and their integration
ng G rou p olh Fc rWa‘urtda Pﬁy%mss sjnndements the already approved consolidation ECR [2].
4 3
ction TRENWFO -- J. Baechler




UPGRADE of Roman Pots -> RP operation at high luminosity and low B*
performance & operation limitation -> LHC and Roman Pot

Operation limitation

RF - heating
RP electronics impact
RP housing impact

Performance limitation

Eff Z—

BLM signal Transverse
increase due to sec. :;S;;t_w” Impedance
particles produced in RP Distance to beam LHC beam
material & LHC gas Beam optics .
Luminosity stability

Collimators

Local LHC vacH
degradation

Roman Pot development:
multi parameter optimization

Impedance

RF RP heating : ferrite performance
temp increase - out gassing — Curie temp.
thermal run away

LHC Working Group on Forward Physics and
14/4/14 Diffraction TRENTO -- J. Baechler 10




TOTEM development:
From box shaped to cylindrical RP with new ferrite location:
RF study of RP box (normal & rotated)

Box Roman Pot Heating of the box RP

. = 230 Lower is better
€ Rotated to'1 he timing detec
- - The present RP is box shaped o otated to house the timing detector = LongBoxRP
g £
) —4
Simplified model: S
+ PEC and Ferrite only T
Geometrical impedance
* No thin windows
Small effects on the results
Sront Distance from beam (mm)
® Nicola Minafra - TOTEM 13June 2013 @15 # Nicola Minafra - TOTEM 13June 2013 ®# 16

Rotation by 90 ° to

o Unacceptable heatin
house timing detector P g

LHC Working Group on Forward Physics and
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Advantage of cylindrical geometry
RF & space for detector & components

From Box to Cylinder RF shield for existing box

The main problem is the vaccum
cavity between the RP and the
tflange: box RP and cylindrical

With a cylindrical RP the cavity is

filled:

* Better RF behaviour

* More space available inside the
RP (detector, cooling, power
line, ...)

® Nicola Minafra - TOTEM

LHC Working Group on Forward Physics and
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Impedance comparison of different RP designs & conclusion
TOTEM collaboration meeting on June 2013 (E. Metral)

IMPEDANCES OF THE TOTEM RPs (2/3)

o,
Nicola Minafra Yo I‘;I ‘C"““ % to total

2% /n — Zlgff LHC current CONCLUSION
(mQ) . ‘ (KQ/m) impedance ) ] ]
_ impedance ! (25 MQ/m) 3 or max 4 H RPs for high-intensity runs => Should be OK but
Imaginary (90 m£2) Imaginary
part depends also on all the other impedance contributors => Imagine 10

Present RP " 1.7 1.9% 80 <0.3% impedance confributors each increasing by 5%... The other

equipments linked to the RPs need to be also considered

Rotated RP » 2.6 20 <0.1% 241 (collimators, etc.)
35% better = % 5 better : ! - :
\/'/ Detailed heat transfer studies to be done with the ferrite
50 <02% 13 : = = :
w6 berery Recommended Cu coating for the Resistive-Wall impedance: > ~ 5
S is OK (10 pm if possible)
Cu shielded 70 <03 % 10 pmis H P

RP%

EM simulations based on several assumptions => Measurements on
a prototype should be performed as a final check / validation!

Results for 1 RP with the beam at 1 mm

Elias Métral, TOTEM coll 1)‘énd 2) rl ’2 mt
proto type production started with this design for cylindrical RP and RF shield
14/4/14 LHC Working Group on Forward Physics and .
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beam line

RP prototype development

RP cylinder

RF shield RP box

100 position
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RF test of new Roman Pot design
combination of new bellow & beam pipe & circular ferrite with new cylindrical RP or RF shield

New bellow & beam pipe with circular ferrites &
errite support ring —> integrated in horizontal RP test station

Horizontal RP test station Movement of
horizontal RP

s \‘:(/i
T
XX in steps of 100 um

Good agreement between simulation and measurements

Lt o]

 —

Simulation

Measurements with and
without ferrites

Preliminary |
- ; |

) ) First results show agreement WWMMWWWM y
New cylindrical Roman Pot & with simulation - AT
RF shield for box Roman Pot Mt I
Preliminary [ ] ‘ . ‘ !‘
: - o “Frequency (GHz) - e - -
LHC Working Group on Forward Physics and
14/4/14 g Broup Y 15
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14/4/14

He leak test of thin window

in bat 113

Detector pot

PROTOTYPE

EDMS n°1340920

¥

Residual helium . . Helium signal at
Time of helium
signal before test exposure [min.] end of exposure Results
[mbar.l/s] P ' period [mbar.l/s]
Initial leak
" t'a;a 1.7E-9 20 2.9E-9 conform After 30
e

Final leak test 1.3E-9 20 2.7E-9 conform pressure

LHC Working Group on Forward Physics and
Diffraction TRENTO -- J. Baechler
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Deformatlon of thin window (bat 113)

—”b

L - ma [ Inner pressure 1 bar
E;( . ’

T, T ANSYS

Noncommercial use only

& simulation

......

LHC Working Group on Forward Physics and

14/4/14 Diffraction TRENTO -- J. Baechler
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Assembly of new Roman Pot station
at bat 186 (TIF)

*  Material arrived for production of 4 RP stations (17.3.2014)

Assembled horizontal
S UNits for timing detectors
without bellow

LHC Working Group on Forward Physics and

14/4/14 Diffraction TRENTO -- J. Baechler
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Sharing of work overview
with CERN groups e mes

E N = M E F' LE (coordination, synchronization with LHC planning & scheduling)

P H - DT (RP mechanics, vacuum, motor, services, cable production .. ..)
P H - ES E (electronic issues, fibers, HV cables...)

E N 'CV‘ DC (RP cooling system)

E N - M E F'SI (cables)
E N' M M E'DI (new RP production) ( \

EN-ICE-SIC (resa) TOTEM
TE-VSC-LBV (rerrite - vacuum measurements, beam pipe) - TS\TAESM
TE-MPE-PE (tc machine protection)

DGS-RP-AS (radiston protection - J

PH-UCM (rp engineering, integration, ..

B E_AB P_ I CE (RP — RF study & optimization)
B E_O P_ LH C (Operation of RP — CCC)
BE-ABP-LCU (coliimators)

LHC Working Group on Forward Physics and

14/4/14 Diffraction TRENTO -- J. Baechler
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The Upgraded Roman Pot Spectrometer

l Q6 existing RP220

ECR upgrade :
2 new horizontal pots
(only 1 during LS1)

timing detectors
(first year: only temperature

sensors for insertion tests)
Laa LH
4284

4

C Working Group on H
Diffraction TRENTO

ECR upgrade

Sector 4-5
(Sector 5-6 analogous)

RP147 relocated to 203-214m
(ECR LHC-XRP-EC-0010 approved)

ECR upgrade :
horizontal pots at 203 m and 214 m to be
equipped with Faraday cages (RF shields)




Roman Pot detector system for upgrade project

study of combination: Si strip & timing detectors (schematic)

Plel rap. gap I I.l'lali ralp gap ‘
RP -200m |||."|\' RP + 200m
—10 =5 0 5 10
Ul
SHOWER CMS ip5 SHOW
beam halo

—>
—>
PIXEL 40 MHz-VFAT h

DETECTOR Si-strip detector pl I eu p b un Ch CrOSSi ng 40 MHz-VFAT PIXEL

Si-strip detector detector

trigger | L trigger

double arm coincidence

timing

LHC Working Group on Forward Physics and
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Longitudinal Vertex reconstruction by proton arrival time measurement in
Roman Pots

Clock distribution < 10 ps

|
B _220m i +220m |
>
|
Timing Timing
Detector Bunch Crossing | Collisions Detector
Clock distribution < 10 ps cluster 1| | Area ,_7~/ / | [cluster 2
Q. .q gn 1 N
Timing detector < 10 ps I — T
Stopwatch 1 /’ D Y e 3 - = ‘\ Stopwatch 2
- -
I Il 1 Il - » 1ns - I 1 1 ] -
1 2 3 +t U ! [ 3 2 1t
[S— | -~
Atcam-m,smp.mn#l : mc'aﬂm#l,&apmﬂ
to1 : fo2
Time Central Time
Reference |« Time Reference = Reference
Generator 1 Distribution Generator 2

Position of Collision 1 :f (A tCaHision#l,SfapwaIch #1> AtCaHision#l,Stapwarch #2)

~ —
AtCoIIision#l,Stopwatch#l AtColIision#I,Stopwatch#Z

LHC Working Group on Forward Physics and
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New timing and tracking detectors

RP with RF shield and

Cylindrical RP and
tracking detector

timing detector

Cerenkov
timing detector

; Kin! 3840 present chamber 930 300 400 300 930 300
racking 4 R p—— i —
9 fiming? | fracking3 | tracking?

A

XRPTT ¢ 2908 new chamber 300 332 300| XRE] g

5) ] bellows + lpump G,

- @\ . T S g (s
! IIII II” 1| .I. _] lni = : H

Ejﬂl—% g%ﬂjj: moving 1064 nml | J: ' i
|

215384_IF5

e
s
o
U
=il

14/4/14 SE Working Group on Forward Plgsics|afeifl
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TCL6 Collimators

Proposal for TCL6 collimators in IR1/5 \H\

@ Recap.: Why do we decide now?
New installation considered after proposals of upgraded forward physics programs, but no

enough collimators available — idea to re-use the ‘old’ TCT replaced by TCTP’s with BPMs.
Agreed to decide after external production status was clarified and impact was evaluated.

® Summary of latest simulation results (see details on CWG site)
Gains if TCL6's installed:
Reduce losses in DS by up to a factor 100.
Provide flexibility for future upgrades of forward physics program.
Reduce losses in Q6/Q7 by a factor 2-3 when Roman pots are inserted.
Potential drawback:
Radiation to RR'’s increases if used at the tightest settings of 10 sigmas, but in
absolute still below dangerous limits.
Impedance to be evaluated (expected small: metallic jaws)

® Taking into account
More radiation to personnel if change done after operation at ~7TeV, high luminosity.

Uncertainties in simulations. Missing “material budget” from Roman pot upgrades.

We can always open them and use TCL4/5 upstream in case of problems
we propose to proceed with the TCL6 installation in IR1/5, if compatible
with vacuum team / planning. ECR essentially ready to go out.

8. Rodaelll, L MC, 19-02-2014 _ 16

14/4/14

GEANT simulation secondary
CERN-TOTEM-NOTE-2013-002. - 2013

1} 50 0 50

100 100
% [mm] * [mm]

RP box RP cylinder
without Cerenkov

Cascade effect of two RPs

LHC Working Group on Forward Physics and 24
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Dose (Gy)

Radiation issues

4004 45-147m _ 56-147m = MCP = high sensitivity I 2 e o
RPL TLD material g i 201 s
1"+
T g— PAD T :
~ MCP average 7] -
& REM 2012 .
7 " Dose measurements 2 s ad )
100 ) 2 4 10"
] are consistent among . 3 4 e Fa—
E 2 i ] 2010 A RP(II:ZI::M 2012
] D147/ Dysom =15 ’Ehe different sensor I : - ]| 100 O 2 i s 208 o
4 ypes 14 Jun 2011 5 i }: :2) gl
Eil s 1074
¥ S 56-220m 1 0104‘ 01 i 1 23 4o§ 2010 ; ’ i
L = Dose ratio 147m/220m Integrated Luminosity at IPS (fb) E: "35 5 = ;
g s W 4 has increased: %’ . * i
10 - 24 é * Dy, ® X5 D,y (147m) w3e ® on. 2011
] * Dyo1, * %2 Dygyy (220m) a2 1 & 10 0
5 T T T T T 7/ T T T T T T dotted lines are “guides” for the eyes, not fits of the data series Integrated Luminosity at IP5 ('b")
-225 -210 195 -180 -165 -150 150 165 180 195 210 225 @Y | mor B ;
WX | Detector Technologies i S :
distance from IP (m)
N | 'r;';::m Toologs F. Ravotti (PH/DT) - TOTEM CM - 24 Sep. 2013 A
Presentation of F. Ravotti in TOTEM collaboration meeting
LHC Working Group on Forward Physics and
14/4/14 g rotp Y 25
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Preparation of services for timing detectors

Under study:
TIMING _. Radiation Limiter
RP timing electronics
location .

m— neutron

—— = R
- A\ 5 o
— A ' ﬁf" =
\ ] \ gamma
\LL = f ) shield
L ) '

30cm
deep
in
tunnel
floor

30*40*30 cm3
possible dimensions (tbc)

TIMING detector services (not included in

ECR upgrade !)

LHC Working Group on Forward Physics and
Diffraction TRENTO -- J. Baechler
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Running scenarios

Exploratory Phase (2015-2016)

After LS1:
* RP insertion tests (end-of-fill tests; as soon in commissioning as possible) with observation of:
- temperature in RP (temperature sensors will be installed)
- vacuum
- BLM response
- detector rates (Si strip detectors in RP210, perhaps scintillators in new cylindrical RPs)
- interplay with TCL6 (as soon as installed)
- how close can we go ?
e test data taking with 3 horizontal RPs with existing Si strip detectors (at sustainable irradiation levels)
e replace strip detectors with pixel detectors when available
e install timing detectors when available
- study timing performance and pileup rejection

Initial Production Phase (2016-2017)
Aim: ~ 100 fb! of data
- continuous running in all physics fills

LHC Working Group on Forward Physics and

14/4/14 Diffraction TRENTO -- J. Baechler
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RP installation at IP5 before LS1

TOTEM RP-147 m (near-far) TOTEM RP-220 m (near-far)
| |

Far

Near Far Near
2 vertical RP 2 vertical RP 2 vertical RP 2 vertical RP
top/bottom top/bottom top/bottom top/bottom
1 horizontal 1 horizontal 1 horizontal 1 horizontal
RP RP RP RP

—

outgoing
beam

4 5F Z o Status & schedule

LHC Working Group on Forward Physics and
Diffraction TRENTO -- J. Baechler
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Status sector 5/6-220m & 5/6-210 m
February 2014

Complete by April 2014

56-220
25 Feh 2014

56-210
25 Feb 2014

Status & schedule

LHC Working Group on Forward Physics and

14/4/14 Diffraction TRENTO -- J. Baechler



Broken Ferrite found in units
5-6 220 near (horizontal Roman Pot) XRPH.A6R5.B1

Ferrite pieces
were found
inside of
bellow
(LHC vacuum)

List of Insertionsat p* =0.6 m|

in 2012
Date Pots min. Observations, Result Consequence
involved dist.
16.10. all v 12c no problem Vno UFO activity
allH o dump on XRPH.A6R5.B1
(slow losses, 5s)
05.11. allH 0o dump on XRPH.A6R5.B1 no UFO activity
(slow losses, 5s)
14.11. allH 32mm dump on XRPH.A6R5.B1 U ivity in .
~270c | (fastlosses) *
but of the nominal position 16.11. H, not 14c no problem, slow losses [5s)in each
0 a too blg gap AGR5.B1 ~2mm | beams separated by 4a ramp until conditioning
A (heat up) of beam
n ot errite due to temperature increase screen in Q6
LHC Working Group @n Hysi i
14/4/14 g p @ TEQfMﬁfﬁb?H\fﬁiG&@ ﬁgr found to originate from TC Status & schedule

Diffraction TRENTO -- J. Baechler




Roman Pot with NIVAFLEX spring

LHC
Beam

position

- T — -

L
)

A -

Tvaa o

Ferrite stays in nominal position.
The spring like lifter compensates for mechanical
tolerances and thermal expansion (vertical)

Due to horizontal expansion

(wrt mech. tolerances) we need to re machine
the ferrites

Ferrite support -spring
In LHC vacuum-
Preferred material :
NIVAFLEX

Status & schedule

LHC Working Group on Forward Physics and
14/4/14 Diffraction TRENTO -- J. Baechler




RP unit
bake out and leak test (bat 113)

XRPH.A6R5.B1 failed vacuum test — after cleaning

v

Normalised RGA scan to Hydrogen of XRPT1.6R5.B1, after bake out
cycle, with acceptance limit
1000.00%
—— Normalised RGA
val
R imi
100.00%
g
<
9
%10.00%
&
.Té
5 |
2
1.00% ‘
0.10% ‘L l l l
00 50 100 150 200 250 300 350 400 450 500
AMU

= External leak test performed with helium test as tracer gas: No external leak
found.

impact on installation
schedule

Status & schedule
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LHC Planning

[P: | [eemtien F“" e RTRREGa! | st Mokt |Fehruarv 2014 March 2014 |J\m i 101.4 | May 2014 June 2014 | |l.||\r 201
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1061 Point 5 426 days? 01/03/13 13/11/14

1090 Sector 45 387 days? 04/03/13 23/09/14

1120 A6LS 323 days? 12/03/13 02/07/14 [~

1133 New XRPT avallable on surface 15days  12/05/14 30/05/14

11sa XAPT Surface bake-out + NEG Sdsys  19/05/14 23/05/18

1135 LSS 5L Install new XRPT 3days  02/05/1% 03/06/14 ey il new e

1136 T 2days  05/06/14 06/06/14 S Akgnment of new XRPT

1137 XAPT1 AGLS 82 available on surface 1Sdays  17/02/18 07/03/14 Tl ACL RS e aas cr e

1138 XAPT Surface bake-out + NEG Sdays  24/02/14 28/02/14 . NPT Surfece beke-cut < NEG

1339 XRPT2 ABLS B2 available on surface 1Sdays  17/02/14 07/03/14 ez et nciEad RN

1120 KAPT Surface bake-out + NEG 1wk 24/02/14  28/02/14 ' (e e PN

1141 LSSSL Re-installation of XRPT {220m) 3 days 10/03/14 12/03/14 y L ' -
i £ 4@ Ac-installation of XRPT (220m)

1142 1SS SL 2 days 13/03/14 13/03/14 IW I E T T T T TEE = =T TEE T I o

1143 XRPT1.B6LS.B2 available on surface 12days  14/04/14 02/05/14 "

11aa ¥RPT Surface bake-out + NEG &days  22/D8/18 25/08/14 \- : 7 RPT1.86L5.82 available on surface e

1185 XRPT1 8615 82 avaliable on surface 12days  13/04/18 02/05/14 MEEES) NRPT Surface bake out + NEG

1146 XAPT Surface beke-oul + NEG & days 22/04/14 25/04/14 L i i XRPT1B6L5 82 avsilable on surface —

(1147 1sssL Re-instaliation of XRPT {relocated from 147m t0 210m3 days  05/05/14 07/05/14 = face bake-out + NEG 1

1148 LSSSL 2days  ©8/05/14 09/05/14 RO Re=-imataliation of YRPT jreloested fram 1497m o 210my

1149 LsssL A6LS Mechanical work on beam vacuum Sdays?  09/06/14 13/06/14 - Alememeni At 1-86L5 83 2ndl-Hrars-86L5.82]

1150 LSS SL ABLS Boke-out installation Sdays?  16/05/18 20/06/14 m—lﬁls Mechanical work on beam vaoy
1151 LSSS5L ABLS NEG activation S days 23/05/14 /14 m—iﬂj Bake-out installati
1152 1SS SL A6LS Bake-out dismounting 2days?  30/06/14 01/07/14 m—iﬂ.s MES act
1242 Sector 56 358.5 days 07/03/13 18/08/14 [ R ASLS
1336 AGRS 318 days? 12/03/13 25/06/14

1348 New XRPT available on surface 15days 05/05/18 23/05/14

1349 XAPT Surface bake-out + NEG Sdays  12/05/14 15/05/14

1350 LSS SL Install new XRPT 3 days 26/05/14 28/05/14

1351 2 days 29/05/14 30/05/14 Q Install new XRPT

1352 XRPTL AGRS B1 svailable on surface iSdays  03/02/14 21/02/14 = allgnment of new XRPT

1353 KAPT Surface bake-out + NEG 1wk 10/02/14 13/02/15 7. XRPTLNAGRS.BA awsilable on surface.

1354 XRPT2 ABRS B1 available on surface 1Sdays  03/02/14 21/02/14 [W XRPT Surface bake-out + NEG

1358 YAET Surface bakeout + NEG Sdays  10/03/14 13/02/14 P . XRPT2.AERS5.BA availsble on surfsce.

1356 LSS SR Re-installation of XAPT {220m) 3days  24/02/13 26/02/14 = §5555 KAPT Surface bake-out + NEG

1357 LSSSR 2 days 27/02/14 28/02/14 - Re-instaliation of KRET (220m) ™~

1358 XRPT1.B6RS B1 avallable on surface lsdays  31/03/18 17/04/18 F=

1359 | HAPT Surface bake-out + NEG 1wk 07/08/14 11/04/14 L L

= Soresa o B ot s e o

wl :
1362 Lss SR Re-installation of XRPT (refocated from 147m t0 2103 days  22/04/18 24/04/18 M 2} MRPTLOGRS.01 avadlable on surface
= g XRPT surface bake-out + NEG

1362 155 SR 2days  25/04/13 28/04/14 | I+

1364 LSS SR 2SR5 Mechanical work on beam vacuum Sdays?  02/06/14 06/06/14 4G Fe-installation of KRPT (relocated from 147m Lo 210m)

1365 1SS SR ABRS Bake-out instaliation Sdays? 09/06/13 13/06/14 e = 1

1366 LS5 SR ASAS NEG activation s days 16/06/14 20/06/14 S Mechanical work on beam vacuum

1367 LSSSR ASRS Bake-out dismounting 2days? 23/06/14 24/06/14 W“s Bake-out installation

mﬁns NEG activation

QP AR Boke-out di

A6R5(5/6)

220m far : 219.384 <-> 220.314 -> XRPT2.A6R5.B1

220m near: 214.3 14 <-> 215.244 -> XRPT1.A6R5.B1

210m far : 212.384 <-> 213.314 ->XRPT2.B6R5.B1 (relocated 147m)
210m near : 203.063 <-> 203.993 ->XRPT1.B6R5.B1 (relocated 147m)
New XRPT : VCDAD.6R5.B - exchange beam pipe

A6L5 (4/5) Status & schedule

220m far : -220.314 <-> -219.384 -> XRPT1.A6L5.B2

220m near : -215.244 <-> -214.314 -> XRPT2.A6L5.B2

210m far 13.314 <-> -212.384 -> XRPT1.B6L5.B2 (rél6catédrka7miGroup on Forward Physics and 33
210m rflyl‘/l 03.999 <-> -203.063 ->XRPT2.B6L5.B2 (relocategd4Zmn TRENTO -- J. Baechler

New XRPT : VCDAD.6L5.Re xchange beam pipe




Preparation of timing detector test
beam line

e pico-second timing detector development & test
test beam line @ CERN H8 for forward detectors — TOTEM RP test stand

integration of timing detector components
first test with SAMPIC chip & diamond detector at CERN are ongoing

e C-detector beam test scheduled for May 2014 (US)
 TEST BEAM at CERN SPS in fall 2014

high precision carrier

LHC Working Group on Forward Physics and
14/4/14 Diffraction TRENTO -- J. Baechler 4



Summary

e CMS-TOTEM upgrade project is officially approved

* New Roman Pot design was developed and prototypes were
successfully built & tested

« UPGRADE Proposal & ECRs & work packages
are approved
* Material reception of RP cylinder has started
* Assembly of new RP units and RF shield has started
» Test of timing detector components has started at CERN

Many thanks for the contributions and supports from all CERN groups

involved in this consolidation & upgrade project

LHC Working Group on Forward Physics and

14/4/14 Diffraction TRENTO -- J. Baechler
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TOTEM-CMS Roman Pot @ LHC

new physics + target for appllcatlons & developmen t of fi

in- off technologies

<@
o

TDC chip
1 5 ps resolution

Cldck distribution
<10 ps jitter

Timing detectors

~20ps

yping (thin wmdow)
mechanical production methods
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