Overview
consolidation & upgrade Roman Pots

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

J. Baechler TOTEM Roman Pot
6/5/2014 LHC Working Group on Forward Physics and
Diffraction June, 5. 2014



Roman Pot
consolidation & upgrade strategy

CONSOLIDATION -> 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

- Installation of additional new RP stations (horizontal) in +/-220 m region

(1 or 2 new RP stations in each sector (4/5), (5/6))
\ TDR
CT-

- Integration of RF optimized horizontal Roman Pots
PPS

in relocated horizontal stations in +/- 210 m region
UPGRADE - new movable beam pipe devices —> after LS1 /
- Development of new movable beam pipe devices
UPGRADE detector -> LS1 and beyond
- Integration of new pixel detectors in the (relocated RP147m) RPs in 210 m region
- Integration of new timing detectors in the new horizontal RPs
- Integration of new timing detectors in the vertical RP (220m)

el

TDR -TOTEM
Timing
measurement in the
. J. Baechler TOTEM Rpman P\%rtical_RP
LHC Working Group on Forward Physics and Diffraction June,
5.2014
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Consolidation
RP147&RP220
-> during LS1
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Upgrade
Roman Pot station
->during LS1 or
In end of year technical
stops after LS1
(break of vacuum)
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Upgrade
movable beam pipe
devices
-> after LS1
(break of vacuum)
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Upgrade
Roman Pot detector
-> during LS1 or
in short technical stops
after LS1

\
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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):

he 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.

EDMS NO. REV.
1357736 | 0.1 |

'd EDMS NO.
1361537

REV

. VALIDITY
0.1

DRAFT

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 simulations that were
deemed necessary before taking the final decision.

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 cm 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.
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This ECR elaborates on the technical details of the new RP elements and their integration
in the LHC. It thus complements the already approved consolidation ECR [2].
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Roman Pot consolidation & upgrade - LS1

overview (schematic)

Relocated stations

from 147 m Existing TOTEM |RP-220 m (near-far)
New RP
New stations
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 " Far
. 1 horizontal 1 horizontal .
1 horizontal 1 horizontal 2 vertical RP orx’on @ RP i ve/r;m;l RP
q RP RP top/bottom op/bottom
TRACKING o TIMING TIMING 1 horizontal
outgoing Detector TRACKING 1 horizontal Detector Detector .
beam Detector RP
shielding
~ ~
5-10 m 5m
All RPs can be CMS |p5
operated 6

~220m

simultaneously !

consolidation & upgrade

J. Baechler TOTEM Roman Pot
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Diffraction June, 5. 2014
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CONSOLIDATION & UPGRADE
Sharing of work overview
with CERN groups (not complete)

E N‘M EF'LE (coordination, synchronization with LHC planning & scheduling)

P H 'ESE (electronic issues, fibers, HV cables...)
E N-CV-DC (RP cooling system)

EN-M EF-S' (cables)
EN'M M E'Dl (new RP production)

E N-M M E-FS (new RP production/purchase)

EN-MEF-DC (ecny 4
EN-ICE-SIC fesw
TE-VSC-LBV (errte - vacuum measurements, beam pipe TOTEM
TE-MPE-PE (thc machine protection) r <> CMS-

DG S'R P'AS (radiation protection) TOTE M
P H = U C M (RP engineering, integration,...)

BE-BI-BL sm) \

BE-ABP-HSC (g - rF study & optimization)
BE-RF-BR (rr study & measurements)
BE-OP-LHC (operation of rp -ccc)
BE-ABP-LCU (coltimators)

J. Baechler TOTEM Roman Pot
6/5/2014 LHC Working Group on Forward Physics and
Diffraction June, 5. 2014



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. :)’}Ss;t_w” Impedance
particles produced in RP Distance to beam LHC beam
material & LHC gas Beam optics .

g Luminosity stability

Collimators

Local LHC vact
degradation

Roman Pot development:
multi parameter optimization

Impedance

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

thermal run away

J oman Pot

LHC Working Group on Forward Physics and

6/5/2014
Diffraction June, 5. 2014




RP optimization started in fall 2012

Optimization of RF characteristics

(first preliminary results B. Salvant, BE-ABP-ICE)

Present RP housing

Iimpedance (m Ohwm) with rotsted detector a5 & function of fr = -
< “result with ferrite
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Study is ongoing
ot all issues are solved yet
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5/24/2014 - ByeBdechleFEMOPENHRupiRRFPO 11
6/5/2014 LHE WSS G UG- o PORV A P AR and 7
Diffraction June, 5. 2014



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 ) i ]
_ 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 1.7 1.9% 80 <0.3% impedance conftributors 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

J. Baechler TOTEM Roman Pot
6/5/2014 LHC Working Group on Forward Physics and 8
Diffraction June, 5. 2014



RF test of new Roman Pot design
combination of new bellow & beam pipe & circular ferrite with new cylindrical RP or RF shield
February 2014

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

Movement of
horizontal RP
in steps of 100 um

Good agreement between simulation and measurements

Lt o]

 —

Simulation

Measurements with and
without ferrites

Preliminary |
- ; |

New cylindrical Roman Pot & i re\i,l;g]s;}::ﬁ;ig;:ement R A Y |
RF shield for box Roman Pot L] Messuremert i
Preliminary [ ] ‘ . ‘ !‘
Sy 9]
J. Baechler TOTEM Roman Pot
6/5/2014 LHC Working Group on Forward Physics and
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Wire measurement

----- A thin wire is used to create an electrical
| i line and the reflection and the

= transmission are measured using a
Network Analyzer.

J. Baechler TOTEM Roman Pot
LHC Working Group on Forward Physics and 6/5/2014 10
Diffraction June, 5. 2014



RF test with RF shield & RP cylinder

(with and without ferrites)

D
Conclusion

Test results

Wire test for Cylindrical Roman Pot with and without Ferrite e New TOTEM Roman Pot designs
2.50E-02 e Cylindrical RP

* ~ 5 times less heat
2.00E-02 /\

* ~35% lower Effective Longitudinal Impedance
/ \ /\ + Shielded Box RP
1.50E-02 J’ * ~ 6 timeslessheat
1.00E-02 \f‘{\._"/\

5
EE b i
f * Extensive RF (and other) tests on prototypes
L

+ ~ 30% lower Effective Longitudinal Impedance

5.00E-03

i

0.00E+00 5.00E+08 1.00E+09 1.50E+09 2.00E+09

* Good agreement with simulations
* Clear effect of the ferrite

9 to 1 visible resonances!

Waiting for last approval from CERN Impedance Team

B
E Nicola Minafra - RF study and optimization of the TOTEM Roman Pot 2 June 2014 22

Nicola Minafra - RF study and optimization of the TOTEM Roman Pot 2 June 2014 23

J. Baechler TOTEM Roman Pot
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INCREMENTAL APPROACH

. RP 220 & RP 210 (consolidation) Consolidation of Roman Pots

- New ferrite TT2
- Ferrite lifter
- Anti-collision

Relocation
- relocation of 147m at 210m

. RP RF_upgrade

Integration of RF shield
in horizontal RP 210 m

- RF shield
- Circular Ferrite
- New bellow with flange

. RP CY_upgrade

Installation of new horizontal cylindrical RP

- Cylindrical Roman Pot

- Circular Ferrite

- New bellow with flange

- New RP station (motor etc.)

J. Baechler TOTEM Roman Pot
6/5/2014 LHC Working Group on Forward Physics and 12
Diffraction June, 5. 2014



Roman Pots 210 m (two stations per sector). Upgrade & consolidation

The same stations as 220 m (two
vertical pots and one horizontal.
For horizontal pot new circular
ferrite and faraday cage due to
impedance improvement (for high
lumi and low B* beam).




Present (rectangular) housing with new Faraday cage (RF shield)
For the 210m stations, just for horizontal detectors

316LN

.mm

\
J. Baechler TOTEM Roman Pot /,
LHC Working Group on Forward Physics and
Diffraction June, 5. 2014

6/5/2014 See back-up slides




Roman Pots with timing detector (one station per sector). Upgrade.

- |
; : b ,vL m
\
\\

J. B8 -
LHC Worl@ ' oup on Forward Physics and
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Cylindrical Housing (316LN)

gn and technology were dr@lfat%ﬁ Wﬂﬁiﬂ hei X
rking Group on Forwar yS|cs
rtlne”' (Céﬁms Diffraction June, 5. 2014




Material certificate Full metrology control (EDMS.1375622; CRNHZMW_2027)
(L) pmorase CERTIFICAT DE CONTROLE

e i ot e @‘ METROLOGIE EN-MME-MM
) A ; :
CERTIFICAT DE CONTROLE MATERIALS 8. CERTIFICAT DE CONTROLE WhTERALSGE
) T AT RO e CONCLUSION CONTROLE VISAMME ACCEFTATION CLIENT
Abnshmepriifzeugnis nach EN 10204-3.1 oK Nom Nom - :lm Nom [Nom :
Herstallorssiohon {1} 3 Non Conforme  [Date Date : lon Gonforme.Date pate
TUV-Zulassung nach AD2000-Merkblatt W0 / TRD 100 :
e e A INUMERODE PLAN:  CRNHZMW_2027 REQUERANT: BAECHLER J. NUMERODEPLAN:  CRNHZMW.2027 FEQUERANT: BAECHLER .
TUV-S0D 1S09001:2008 / EN 9100:2009 cyfindrical housing wi PESIGNATION o g with
SVTI-Zulassung Nombre de pidces: 4 Nomibre de pidces: 4
LLOVD'S-Register of Shipping Zulassung N EDMS: 1375622 CONTROLEUR: J.PhRIGAUD N° EDMS: 1375622 CONTROLEUR: JPh.RIGAUD
ABS [American Bureau of Shipping) Zulassung page 12) page 12
CoTES I Tésultats de mesure COTES rEsultats de mesure
Kunde CERN puPLAN | I T Tiocaipian] DU FLAN pidoe 1 pitoe 2 pitce 3 peced | localplan|
Organisation Européenne pour
Herr Pierre Moyrot
1211 Gendve 23
Bestall-Nr. CAB486254 Auftragspummer 166320 =113 face B 0314 0628 0270 @
Bastelldatum 18.11.2013 Lisferscheinnummer 23710
Pos-Nr. 1 Total 7 Stk Schmelzen-Nr. Probe-Nr. S = e e o e *
Ussere Artikel Nr, 111362 7 Stk 366126 A285
Arikslbevsichaung  Schaibe vorgedreht I A] 0084 0051 003 0.065 B4
VM @ 160 x 38 mm
i und vorg
Priifgrundlagen laut Technical Specification N° 1001 - Ed. 4 - 11.10.2006 0.2:002/010 0.342/0.334 02850288 0387/ 0.368 0.290/0.271 K
itisch gegliht, auf max, 260 HB pidos &n appuisur B
Werkaicff ATSI 316 LN ESU (1.4429)
Kennzsichnung 1-1.4429 - ESU - 366126 - A295 - HB.
Zustimmungsschreiben das TOV SUD Industrie HNebikon, 26.01.2014, GI
Service GmbH liegt vor.
Die gestallten Anforderungen sind laut Anlagen Der Werkssachverstiindige Stempel
erflille.
‘Pritforgebnisse gemiss Anlege ‘Hans Bucher
Anlage 1: A295, TWT Nr. 17006670
4.1 des Vormaterials
Wirmebehandlangs- und TATE
Harteprifungsprotokoll Nr. 131212-17 DATE 73042014
UT-Protokoll Nr. 140123 2042014 3 = sur APPROUVE PAR__|détal points d : ion disponible en
7 APPROUVE PAR _|[afin de fimiter La pression de mesure sur |a piéce = 6 grammes / centi-newton ACHERF
ACHERIF e re- 20°C s Ufilisés (inceritude de mesure estmée) [ UnitZs de mesure - mm.
Colonne e mesure TRIMOS : £ 0.005[mm] ; comparateur 3 Fevier £ 0.005[m]

[Te re- 20°C 'S utilisEs (incertitide Ge mesure estmée] | UnitZs de mesure : mm
colonne Ge mesure TRIMOS :  0.005{mm] : comparateur 3 levier = 0.005mm]

Pressure test (+40%), test of cyclic loading, He-leak
tests (vacuum test) for each housing; EDMS Ne1340920

|

Turbomole cular dry
numping station

Detector pot

Capacitance
Helium leak detector

zasvalve

6/5/2014




Assembly of new Roman Pot station
at bat 186 (TIF)

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

J. Baechler TOTEM Roman Pot
6/5/2014 LHC Working Group on Forward Physics and
Diffraction June, 5. 2014
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Moving tests (in steps of 100 um)
with and without vacuum;
checking of safety mech.,
compensation mech., stoppers.

Bake out, vacuum test, outgassing test.

Housing calibration laser test Started at 19 May for both Timing stations

(Mirko)

f ,’ Lin J. Baechler TOTEM Roman Pot
6/5/2014 LHC Working Group on Forward Physics and 19
Diffraction June, 5. 2014



RP installation at IP5 before LS1

TOTEM RP-147 m (near-far) TOTEM RP-220 m (near-far)
Near Far Near Far
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

1
[\
4-5_ 147 FRATR,

\

CMS ip5
~ 147 m
é

Iy A Status & schedule
J. Baechler TO ot

6/5/2014 LHC Working Group on Forward Physics and 20
Diffraction June, 5. 2014



Status tunnel sector 5/6-220m & 5/6-
210 m—May 2014

* Almost complete
TCL4 missing :
cooling patch panel

vacuum line from alkov
radiation limiter

930

533

s — \ \ ! .
0 REM (45_147_nr_hz) o ; \ : ¢ "‘ l} ;
x| P l.s NS \ | S L 76
0 . — g B -/ ¢ | 4
é 150 ’2% \ v‘ A | 7
Sm mui 2012 2013 {6 j e _ FNEH X N 1 — ; 4 . !
50 i {o E ; : o ) o g ‘
0 : |, - - Status & schedule
146 1 1412 143 148 149 1412 143 T ZA:“’J e A
6/5/2014 LHC Working Group on Forward Physics and

Diffraction June, 5. 2014




The Upgraded Roman Pot Spectrometer

ECR upgrade

existing RP220

Sector 4-5

ECR upgrade :
2 new horizontal pots

(only 1 during LS1)

timing detectors

(first year: only temperature
sensors for insertion tests)

s

4

J. Baechler TOTEN
+=1C Working Group on H

(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)

Diffraction Jun



LHC Planning

io I.xutlanrusk Neme

Duration

Start

Finish

|rehruarv 2014 arch 2014 |J\m ] 101.4

Ma\- 2014 June 2u14 |l.||\r 201
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m—ims Bake-out Installatiq
SEE§6LY NEG ach

S ASLS

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 XRPT Surface bake-out + NEG Sdsys  19/05/14 23/05/18

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

1136 T 2days  05/05/14 06/06/14 S Akgnment of new XRPT
1137 XRET1 ABLS 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 28/02/1a . NPT Surfece beke-cut < NEG
1139 XRPT2 ABLS B2 available on surface 1Sdays  17/02/14 07/03/14 ez et nciEad RN

1130 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 ' -

4@ Ac-installation of XRPT (220m)
1142 LSS SL A 2 days 13/03/14 13/03/14
| g Alignenent MRPT1AGLS.B2 b KRFTIAELEBL — — I =] 1= =

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

1144 RPT Surface bake-out + NEG &days  22/08/1a 25/08/14 \- : 7 RPT1.86L5.82 available on surface e
1185 XRPT1 8615 82 avatiable on surface 12days  18/04/13 02/05/1% WEEEEE) WRPT Surface bake out + NES

1146 XAPT Surface beke-oul + NEG & days 22/04/14 25/04/14 L i i XRPT1B6L5 82 avsilable on surface —
(1147 ss st Re-instaliation of XRPT {relocated from 147m to 210w 3 days 05/05/18 07/05/14 face bake-out + NEG 1
1148 LSSSL 2days  ©08/05/14 09/05/14 RO Re=-imataliation of YRPT jreloested fram 1497m o 210my

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

1150 LSS5 SL ABLS Bake-out installation 5 days? 16/05/14 WEIS Mezchanical wark on beam vac/
1151 LSSSL ASLS NEG activation S days 23/06/14 2714

1152 1SS SL AELS Bake-out dismounting 2days?  30/06/14 01/07/14

1242 Sector 56 358.5 days 07/03/13 18/08/14 [~

1336 AGRS 318 days? 12/03/13 25/06/14

1348 New XRPT available on surface isdays  0S/05/1s 23/05/14

1349 XAT Surface bake-out + NEG Sdays  12/05/14 18/05/14

(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 15 days 21/02/14 = allgnment of new XRPT

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

1354 XRPT2 A6R5.51 availabie on surface 15days  03/02/14 21/02/14 B Tt b <t i

1358 KAPT Surface bakeout + NEG Sdays  10/02/14 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 g §5555 KAPT Surface bake-out + NEG

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

1358 XRPT1.B6RS 81 available on surface 1sdays 31/03/18 17/04/18

1358 | XRPT Surface bake-out + NEG 1wk 07/04/14 11/04/14 iny! NN NEAN., AN N NEAAN,

T5er i e e e P surace bake our o

1362 Lss SR Re-installation of XRPT (relocated from 147m 02103 days  22/04/18 24/04/14 M 2} MRPTLOGRS.01 avadlable on surface

< g XRPT surface bake-out + NEG

1363 LSS SR 2 days 25/04/14 28/0%/14 | I+

1364 LSS SR ASRS 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 155 5R ASAS NEG activation Sdays  16/05/14 20/06/14 - {505 Mechanical work on beam vacuum
1367 LSSSR ASRS Bake-out dismounting 2days? 23/06/14 24/06/14 W“s Bake-out installation

A6R5(5/6)
220m far

220m near :

210m far
210m near
New XRPT

A6L5 (4/5)
220m far

220m near
210m far
210m
New XRPT

6l5/201

219.384
214314
212.384
203.063
215.544

-220.314
-215.244
3.314
3.999
-215.876 <->

<-> 220.314 ->XRPT2.A6R5.B1

<-> 215.244 -> XRPT1.A6R5.B1

<-> 213.314 -> XRPT2.B6R5.B1 (relocated 147m)

<-> 203.993 -> XRPT1.B6R5.B1 (relocated 147m)

<-> 215.876 ->XRPTT.A6R5.B1 (new Timing — single horizontal)

<-> -219.384 -> XRPT1.A6L5.B2
<-> -214.314 -> XRPT2.A6L5.B2
<-> -212.384 -> XRPT1.B6L5.B2 (
<-> -203.063 ->XRPT2.B6L5.B2
-215.544 -> XRPTT.B6L5.B2

J.dBaec ler TOTEM Roman Pot
1 ig roup on Forward Physics and
Diffraction June, 5. 2014
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Conclusions

 All Roman Pots are assembled
* |nstallation is ongoing



