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Vacuum for what? EuroPEAN.

SOURCE

Why we need vacuum for a particle accelerator?

Why we need vacuum on a SRF LINAC?



Neutron Vision




Neutrons and Protons EuroPEAN.
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X-ray interacts with electrons in the atoms.
The heavier is the atom the larger is the

absorption X-ray cross section
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Neutron cross section

Neutrons interact with nucleus and have a ve
different absorption contrast.
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Neutron images i

Radiograph of an analog camera: by
neutrons (top) by X-rays (bottom). While X-
rays are attenuated more effectively by
heavier materials like metals, neutrons make
it possible to image some light materials
such as hydrogenous substances with high
contrast: in the X-ray image, the metal parts
of the photo apparatus are seen clearly,
while the neutron radiograph shows details
of the plastic parts.
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Neutrons facilities — ¢\ curorean

Reactors and particle accelerator drive
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ESS Long-pulse performance S
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ESS 5 MW
2015 design

ESS 5 MW
2013 design (TDR)

Brightness (n/cm?/s/sr/A)

ISIS TS2
1 ISIS TS 32 kW

128 kW ILL 57 MW



Road to realizing the world’s leading facility for research using neutrons
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Introduction: ESS Vacuum system  ess ) &

Warm LINAC Cold LINAC
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75 keV 3.6 MeV 90 MeV 216 MeV 561 MeV 2000 MeV

The ESS organization charges the ESS Vacuum
System team with the responsibility for all ESS
vacuum systems including not only the Accelerator,
but also Neutron Instruments and Target.

Neutron
instruments

The main task of the team is to support the in kind
contributions on the vacuum system and the
integrated vacuum design of the ESS complex.



Vacuum Standardization
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an Integrated Approach

Working closely with our partners across the
project, one of our primary goals was to promote
the use of common vacuum equipment and
standards. As a result a Vacuum Standardization
meeting was held in February 2014 where
equipment suitable for Standardization was agreed
and reflected in the ESS Vacuum Handbook.

An important element of this standardization is
the Vacuum Procurement Policy. The primary
objective of the program is to develop a list of
standard vacuum equipment through a Vacuum
Framework Agreement (VFA) for use project
wide to minimize project costs, reduce spares
holdings, training and achieve other benefits of
standardization. The VFA was made in conjunction
with UK and France.

https://europeanspallationsource.se/vacuum

Description: ESS Vacuum Handbook Part 1
Document No 0.
Date 23 May 2014

1. INTRODUCTION

The European Spallation Source (ESS) is an accelerator-driven neutron spallation
source. The linear accelerator (LINAC) of which is a critical component. The role of
the accelerator is to create protons at the ion source, accelerates them to an
appropriate energy, and steers them onto the target to create neutrons via the
spallation process for use by a suite of research instruments.

2. SCOPE

The ESS Vacuum Handbook comprises four (4) parts:

ESS Vacuum Handbook Part 1 — General Requirements for the ESS Technical Vacuum
Systems,

ESS Vacuum Handbook Part 2 — Vacuum Equipment Standardization,
ESS Vacuum Handbook Part 3 — Vacuum Design & Fabrication, and
ESS Vacuum Handbook Part 4 — Vacuum Test Manual

This Vacuum Handbook (VH) part 1 provides guidelines, and imposes requirements
where necessary, for the definition of equipment and processes associated with the
vacuum systems of the Accelerator, Target and Neutron Instruments. The VH is
applicable to all vacuum components and systems exposed to a technical vacuum
environment.

This VH, a level 2 requirement, is to ensure that consistent standards are employed
throughout all the accelerator, target and neutron instrument vacuum systems and
hardware.

This VH will be periodically updated throughout the life of the ESS project.
All queries or additional information concerning the contents of this handbook should

be addressed to the ESS Vacuum Group Section Leader (VGL).
3. REPONSABILITIES

The ESS vacuum team has overall responsibility for all technical vacuum systems
qsed on the Apoelerator, Target and Neut;on Scattering Instruma'lt Syst_ems and has



Vacuum Control System S
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European Spallation Source

The European Spallation Source (ESS) is a multi-disciplinary research

centre based on the world's most powerful neutron source. ESS will ESS
give scientists new possibilities in a broad range of research, from DMSC ) Lund
life science to engineering materials, from heritage conservation to Copenhagen

magnetism. ESS is a pan-European project, with Sweden and Den-
mark serving as host countries. The main research facility is being
built in Lund, Sweden, and the Data Management and Software
Centre (DMSC) is located in Copenhagen, Denmark.

PROTONS GENERATED CAVITIES ACCELERATE

IN AN ION SOURCE S G G THE PROTONS

In the ion source protons are
generated and guided into the linear
accelerator, the Linac. The first part
of the linaciis used to focus the
proton beam while it accelerates.

Electromagnetic fields are used to
n ' 96% of the speed of light. The second
part of the accelerator consists of
superconducting cavities which
are cooled to -271 °C using liquid
helium. After traveling 602.5 m the
protons hits the target wheel.

PROTON BEAM
MAGNETIC FIELD

TOTAL BUILDING AREA 65 000 m*

The ESS facility will be approximately 650 metres in Concrete: 50000 m?
total length. The target building will be 125 metres BEhart B D00 thnnes
long, and about 30 metres high. The 537-meter-long
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TARGET MONOLITH

THE TARGET IS THE NEUTRON SOURCE 5,800

When the accelerated protons hit the eRES

rotating tungsten target wheel spallation
occurs and neutrons are scattered from '—o_>
the tungsten nucleus. The more neutrons
produced and collected in the target, the
"brighter” the neutron source. The
neutrons are directed through modera-
tors and neutron guides to the scientific
instruments where they are used for
experiments. The Target monolith
consists of the Target wheel, moderators,
cooling systems and shielding and
weighs approximately 5,800 tonnes.

EXPERIMENTAL HALL 1

accelerate the protons to approximately

LABORATORIES

EXPERIMENTAL HALL 2

EXPERIMENTAL
HALL 3

SCIENTIFIC
INSTRUMENT

PILES TO AVOID MOVEMENTS

The heavy Target building and experimental
halls are resting on a total of 6,400 piles of
different types, in order to avoid unwanted
movements in the structure.

s & = Bipespasd oo AQK
accelerator tunnel is built underground and will be T Lot
covered with soil. Cabless —— 2,000 km
Total volume: 400,000 m?
6025 m
¥ <> —--EEay

TARGET MONOLITH

T

NEUTRON BEAMS

$®

TARGET WHEEL

’—2,5m—|
[}

4.9

TUNGSTEN

-

SAMPLE

UNIQUE CAPABILITIES OF ESS

ESS will have 22 tailor-made instruments located in three
experimental halls. Neutrons are excellent for probing
materials on an atomic and molecular level — everything
from motors and medicine, to plastics and proteins.

The neutrons hit the sample and detectors register the
neutron scattering, giving precise information about the
material's structure and dynamics.

OHAN JARNESTAD/EU

TONNES
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Warm LINAC overview SPeLLATON

~— 352 21 MHz s—— i 704.42 MHz sl ESS/VggOIary
€«24m> €«46m> €38m> €«39m-> «56mM-> «—77Tm —> & 179m —> «——241m —5
m RFQ 2 MEBT > pe Medium B og m o s
75E}ev 3.6{}MeV 90 ﬁev 216{I\}Aev 561 {r\}AeV 2ooo{r\}/|ev
S s A
Source+LEBT:
- Designed at DTL:
INFN Catania - Designed at CEA -Designed at INFN
- ESS reviews - ESS reviews Bilbao Legnaro
vacuum system, vacuum system, - ESS reviews - ESS reviews
procedures and procedures and vacuum system, vacuum system,
supplies Vacuum supplies Vacuum procedures, in-kind procedures and
instrumentation. instrumentation supplies Vacuum supplies Vacuum
instrumentation instrumentation




Warm LINAC: lon Source (IS) + Low

Energy Beam Transport (LEBT)

Source

Present design of P.S.

COLLIMATOR

and LEBT:
pumps, gauges and

Expected Operative Pressures
BEAM OFF — Static Vacuum

P.S. range 10E-6 mbar
LEBT range 10E-7 mbar

BEAM OFF — Gas IN

P.S. range 10E-3 mbar
LEBT range 10E-5 mbar

FLOATING FLOOR

FLOOR

( : EUROPEAN
SPALLATION
SOURCE

+ + + SOURCE
STEERERS SLITS STEERERS
Low En anspo on Sgurce{

/ 2/00 mm 40

i | | | 3 o
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)
RFQ INEN
(Diaphragm TMPa e g

SOLENOIDS CHOPPER IRIS SOLENOIDS  BODY

® =6-8 mm;
Depth = 10mm | ” ( W
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Warm LINAC: lon Source (IS) + Low @:szam

Energy Beam Transport (LEBT)

CATANIA ONLY 2 H. Spogysy,
ESS/Vac a

Vacuum diagram

Flow Meter Controlier

‘Spinning Rotor Gauge

Capacitive Detection Gauge

Pirani Gauge

Cold Cathode Gauge

Partial Pressure Gauge

Turbo Molucular Pump

Primary Pump

Gate Valve Pneumatic

Gate Valve Electromagnatic

Angle Valve Electromagnetic

— European Spallation Source
Manual Valve \ \ EUROPEAN

1% Y5 %% 0e-O1-© i i {0y i 0oe

B H Spoelstra_os0e2015| lon Source + LEBT
—R— eustoisk _ SOURCE IS i _| Vacuum Diagram
=

Catania only
~_[TSiZE DWG NUMBER

-|/A3| 0000-0000
|'scALE Do not scale REV 14 sHEeT 1 OF 1

ENGINEER

LIF e
=

APPROVED
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Warm LINAC: lon Source (IS) + Low EEEE’LZET‘.‘?N

Energy Beam Transport (LEBT)

=] @ ” T ﬁ ﬁ CATANIA ONLY -
TT T = Vacuum wiring

¢ . % diagram and logic
T :
g (interlock system)
g =
& & I
— S Vacuum WP is

Ermrri e e e e |

""""""" responsible to
— interface Vacuum
Control and ICS
(PSS and MPS).

European Spallation Source

P Spoelstra_ 01062015 | lon Source + LEBT
REokE0 1 1.2013| Controls overview
ERGREER -

Nam. 1.1-2013 | sz R
Name ~  1-12013| A3| 0000-0000
A Rev 12 Tsweer 1OFT
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Warm LINAC: Radio Frequency @:s:m

Quadrupole (RFQ)

@ 2dry pumps ( 12.5m%h)
@ 6 cryo-pumps 200 L/s
@ 2 sets of turbo-pumps 150 L/s

@ 26 couples of gauges «Pirani -
Penning»

@ 14 valves
@ 2 gauges Bayard-Alpert

Contributions
gaz load from LEBT due t0
differential pressure

e mainly Hs
e other gas: Kr, Arfor SC

Design pressure: 5 x 10~7 mbar

@ minimization of the scattering
between accelerated particles
and gas species

@ high transmission

o depends on the history of the @ high quality beam
heat treatment @ minimization of the probability

D L SR of discharge between surfaces
-~

@ copper inner surface
o RF loops due to RF

@ desorption due to beam
collision




Warm LINAC: Radio Frequency S,
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Quadrupole (RFQ)

Scol
ary
RFQ pressure profile (10 vs 8 pumps) ESSVac
Vac u u m co m po n e n ts —Pressure profile (8 pumps) =Interlock Value = Pressure profile (10 pumps) —
. ROUg h vacuum SyStem 1.00E-04 - @ Sensors pressure (8 pumps) @ Sensors pressure (10 pumps) — Operational pressure req.
» Turbomolecular pumps
« Gauges \
’ RGA LEB] Section Section Section Section Section MEB

1.00E-05 1 2 3 4 5 T

Outgassing and

pumps: 5 |
«  OGR: 5E-10 mbar I/s/cm? 5 om0 -
« Gas: 50% H,and 50% N, g * =

* Pumping speed: 345 W
s (H,) ; 340 I/s (N,) M"/‘\/WW

1.00E-07 -

/

Interfaces:
» Upstream: LEBT collimator
Gas in: 2E-05 mbar I/s

1.00E-08

° DOWﬂStream . M EBT 0 29 58 87 116 145 174 203 232 261 290 319 348 377 406 435 464 493 522 551
RFQ lentgh [cm]

Gate valve on RFQ

* Implementation gate valves
on TMPs ports TBD.




Warm LINAC: Radio Frequency S,
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Quadrupole (RFQ) status

N . . ESs/ Scolary
* TUNERS: Definition on He leak check procedure on the brazing connections . S/Vac
lessons learned from SNS and SLAC). i
( ) Water Air 4, Vacuum
. i __H RRRRRRRR
ESS requirements (ESS VHB): inlet, Ei : N
- Hydrostatic test (x1.5 maximum design pressure) -

- Baking to remove water from possible cracks,
- Leak check

* ACCT brake at RFQ exit plate.
- ESS proposal of a flat gasket accepted \f;'_ B

- Test to evaluate the required closing
force to be executed envisaged at ESS
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Warm LINAC: Medium Energy Beam gg:m

Transport (MEBT)

Average
pressure J

0
10% mbar range
Mechanical Pump: TRIVAC D 65 B
Turbo Pump: HiPace 700
‘ lon Pumps: NexTorr D28

10844-CE44
PKR 251 /ITR 90

0
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Warm LINAC: Medium Energy Beam ggm”

Transport (MEBT)

ESS ERIC provides testing capabilities for outgassing. ESS/Vag Y

EMU GRID - RGA spectrum at 1, 10 and 100 hours

e Test performed:
- Black coating 4\ ) |
- Graphite Pl
- EMU grid : 1l Lmd

100607 SN2 2RNIRRANASRSYISIANIRNRBUISIRNILRENIBBIANIRES
- ot ' © 00 Atomic Mass Units

Time (hours)

ESS Bilbao responsible for vacuum design and MolFlow simulations.

ST Vacuum components:
*  Pump-down system NN
B * NEG pumps
E * Gauges l\DA'II?II_B i
Interfaces: terfeee =
« Upstream: RFQ (valve
- sits on RFQ
Downstream: DTL

(valve sits on DTL and
it's an insertable valve)
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Warm LINAC: Drift Tube LINAC (DTL):sza:E:.‘sN

— MEBT DTL Tank 1

o ol
.

ww | 652

Lo

ank 3

Inter-tank End Flange

Quads X € ~2m —>

| Bemfaace | 65 (+ 2 Halfs] Drift Tubes
equipped w/|33 PMQ (45

Ga | Ton Pump RF Input
! DTL Tank 2 S|
Average | :
|
|

pressure
108 mbar range o\ aetwii ma

28 (+ 2 Halfs) Drift Tubes
equipped w/ {15 PMQ (80 mm)

ot fto

Ion Pump l
|¢——————— DTLTank 4 >k
o s] o] X Pressure
/‘) | Gauge §T\>

o INFN 0 24 (+ 2 Halfs) |Drift Tubes
@ Fica Nucieare equipped w/{13 PMQ (80

)
[e) (u] o I I \
PMQ = Permanent Magnets Quadrupole I | All Metal Differential

In vacuum, Sm,Co,, magnets I lonPump | Gate valve pumping




Warm LINAC: Drift Tube LINAC (DTL) less &
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Outgassing tests and Molflow simulations carried out at ESS. ESS/VaCO’ary

Vacuum components per Critical tested components: PMQs and ACCT
tank:

* Pump-down system DTL Pressure Profile
(carts) 1.00E-06 — : : :
.« NEG pumps (both in S e etk pr Sensore pasare e vk s
the tank and the inter-
tank)
+ Gauges
Interfaces:

» Upstream: MEBT
(insertable gate valve
on DTL)

* Downstream: LEDP
(All metal gate valve
on DTL intertank)

Pressure [mbar]

v,

Sn2=601/s Sy, =100
IIs Scy.=5I/s
1.00E-07

0 100 200 300 400 500 600 700 800

DTL Length [cm]

II Syp=15001/s - Sy,=600ls - Sgu=

Due to high gas load of epoxy insulation, a pre-installation outgassing proce§5's necessary.



Warm LINAC: Drift Tube LINAC (DTL) ‘ess &

* Black coating for NPM in the DTL inter-tanks: two different solutions

depending on installation schedule of Faraday cup.

Leak check procedure for the water cooled stems. 2Q¢c: FC installation
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Cold LINAC S

by F R .
ES S/Vaivelll

| Super Conducting Linac | Beam Delivery Systems |

109.1m
A2T

| | 704.42 MHz |

8896 m Z8.88.m 17800 m 1304 m 51.5m

SPK > MBL HBL HEBT DMPL

P
216 MeV 571 2 GeV \

13 Spoke CM’s 9 Elliptical MB CM s 20 Elliptical HB CM’s 45 gjjitical wu's in

HEBT

6 in DoglLeg

3 WU’s in A2T

3 WU'’s in DMPL

.y , 20 Elliptical High B LWU'’s
Low Energy DP WU 9 Elliptical Medium 3 Higfrl) Energ?/ D[?p Wwu
12 Spokes LWU'’s LWU'’s



Cold LINAC: Low Energy

Differential Pump (LEDP)

Requirement of the differential pumping sections:
* HPR pressure / LPR pressure = 100 to protect superconducting RF cavity
*  Molflow+ simulation with the following parameter set:

HPR facet desorption =1

HPR facet sticking coefficient S =1

LPR sticking coefficient S=1

All simulations were run for mass 28

The pressure ratio is calculated as the ratio between the
adsorbed particles on LPR facet and the total desorbed particles

Simulation result: a 100:1 ratio across the section requires approximately

2000 I/s (N,), transmission probability with the parameters listed is 0.008

LEDP, approximately 2m long

by F R
ESsyy.
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"a [ Molfiows 256 (Oct 6 2014) [LEDP Latest.stl]
Flo Selection Tock Facet Vetex View Tew Tew

DN63 pump flange

4 DN160 flanges
3 for pumps
1 for a Faraday Cup

Low Pressure
Region, DN63

<«¢— High Pressure Region, DN40

Frxt) Top | Sahe [Oea (z) EMNQQ

[E=SEoR ==|
ﬁm F2n uws\xmﬁtn

[2) 30 Views: settngs

(" Pues Noweh 07
[ Lees Lesks v HM
[ Vokae  Tedae
[~ Vetcos " ndoes | Mom
(@) Selectad Facet fnena)

r Pasticles in

Oasorption. | B
 Ougwarg eyt [
I~ Oug/wealsbarveicart(

Ceomte [ )

o T
o
Poo  fomrem )
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Cold LINAC: Spoke cryo module Et’ff&iﬁ‘n‘c?w

AP

INSTINT 0 PHYSIOUE NUCLEARE
ORSAY

Gate valve

Pirani + penning gauges
(combined... no spec needs)

</

Rotary  Turbomoleular '-i
vane pump pump

) Penning gauge

Legend:
E Two position valve ; Control valve - Beam vacuum (p< 10-9 mbar)
o Secondary vacuum pump ﬂ Pressure safety valve
(;)— Pressure transmitter Primary vacuum pump - wnsulation vacuum (p< 10-5 mbar)
P indi . . . .
(&) Pressure indicator Crvogenic distribution




Cold LINAC: LINAC Warm Unit (LWU) ess i

o
4
-

Splicific cleaning procedure
r different instruments!!!

Instrumentation need to
satisfy pressure (P< 107
mbar) and particle free

requirements.

Two families: 13 x Spoke LWU (SWU) & 51 x Elliptical LWU (EWU)
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Cold LINAC: LINAC Warm Unit (LWU) fess 5

by F R
ESsyy.

avellj
ac

LWU'’s provide vacuum continuations between cryo-
modules and host beam diagnostic and magnets.
Designed, built and processed for UHV and particle
free operation (base pressure 5*10-° mbar, without
beam).

Equipped with DN100 flange for UHV pump, DN40
manual valve, Pirani and cold cathode, burst disk.

Bl LWU’s integrate quadrupoles and correctors.

Various flanges dedicated to diagnostics (e.g.
Wire Scanners, BPM, BCM, Faraday Cup, Bunch
Shape Monitor).

Adjustment fixtures for the alignment of the
girder, the chamber and the quadrupoles.




SPALLATION
SOURCE

Cold LINAC: LWU installation with

portable clean room

Installation of LWU to the cryo-modules require a particle %SF;\Z""CV&IH
free environment; portable modular clean rooms are

designed by STFC/Daresbury for in-tunnel installation.

Three independent units with specific functions: gowning

room, stock room for tools and components and working unit

(ISO class 5 standard).

Prototype version installed at RATS for testing

HEPA Filters \

Soft-walls are not showed




Cold LINAC: Mobile Clean room Soacaron
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st - o ow | wm ac

W7 SO FOR APROVAL '
RANIT  STAILESS ST NOTE ADOED 2
RN SUPFORT RAR MOVID LOWKR 3

»ow 17 RENT P CURTANS TO BE

TWO o A \
ADCED DEPENDANT ON CLEANIOOM ! !
HOGHT

FIXED 19MM WHITE ¢
OVERALL FOOT PRINT 3548 x 3114mm.
A MINIMUM DISTANCE OF 200mm SHOULD BE KEPT AROUND
THE PERI CLEANROOM.
SHOULD BE KEPT ABOVE

200mm
L HEIGHT ON THE CLEANROOM.
[

6No. 1200mm LE]
TO BE INST, CLEANROOM INSTALLATION LOCATION: SWEDEN .

CLEAR 300mm WIDE PVC
STRIP CURTAIN|

3No. ULPAFILTERS

3No. PRE FILTERS:

CHANGE AREA-

QD18044 - STFC
Design Approval For Manufacture

A0V DELAYS [N OFSIGN APPROVAL MAY AFFECT DELIVERY & ISTALLATION

General Manufacturing Notes
STAINLESS STEEL
BRUSHED FINISH
DEBUR AND BREAK ALL SHARP EDGES

GENERAL: +1mm
LINEAR: ~ +1mm
ANGULAR: +1°

€

QD18044 - STFC
twall Cleanroom - Class 7 & 5'
(Fed Std 209 - 10,000 & 100)

o, OF SITS ¥

. »3» QD18044 s
< Copyright 2017 CONNECT2CLEANROOMS LTD.

1 2
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October 2016 —

News, Events & Publications =~ *° srototypes (15t

ite 2" prototype
Iry engi s help to unlock the secrets of materials at the atomic level

picture)
D procedure for
January 9, 2017
Black holes hide in our

Daresbury engineers help to unlock  ccsmisecian
the secrets of materials at the R
atomic Ievel trategic Review

15 September 2016: UK engineers from Daresbury, Cheshire,
have this week delivered a key piece of prototype equipment to
one of the world’s most ambitious scientific experiments,
currently being constructed in Sweden.

Home / News / D

December 31, 2016
New Year Honour for
STFC's Sue Carter

£ [w]in]c

STFC teams are playing a key role in the design and
development of the €1.84 billion European Spallation Source
(ESS).

Once complete, it will be the world’s most powerful neutron
source dedicated to generating neutrons to help us look deep
inside the materials from which our world is made.

With powerful neutron beams that are a hundred times brighter

than at any other facility in the world, it will help us to unlock Group photo of the teams from STFC and the ESS Vacuum
e secre eri A i i ed i Section

. Contact us & Cookies/Privacy Bj Terms & Conditions [ Cymraeg i FOI © Copyright o Sitemap Accessibility tl on ﬂ oor



Cold LINAC: Elliptical cavity
(medium/high Beta)

EUROPEAN
SPALLATION
SOURCE

Cryomodule Vacuum

Insulating vacuum
pumping system
P <10 mbar

o G S [ §F ¥

4 gauges for coupler protection
and cavity vacuum monitoring

Cavity string
pumping through

rlthe gate valves.

Particle free
operation to
connect
components.
P< 1 x10®° mbar




ESS Accelerator @




Cold LINAC: HEBT, DogLeg and A2T (ess it

RASTER magnet Q;Jadrupoles

Ellipti
Contil

\

Dump TARGET

Pressure requirement for (HEBT) < 104 Pa is
sufficient from proton-beam interaction.



TARGET: monolith vessel

The baseline design for the monolith vessel includes Target drive housing
operation from 1 atmosphere He, 1 mbar pressure
(air or He) all with Proton Beam Window (PBW) or

high vacuum without PBW. The vacuum system can it
provides capabilities to reach rough vacuum for

purging and purge, rough pressure solution or high

vacuum. The purging system must be able to handle

both He and H2 as media in the system.

The vacuum for thermal insulation (moderator and >I
target wheel) will be an active vacuum that will |
handle both the cryostat vacuum and the piping iy =2 \

——

opucs

r Neutron beam |

adjacent to the system. This vacuum might be

contaminated by H,0, H, and He . Proton beam window
Target wheel (He cooliny)

Moderator (liquid H,) and reflector (water) plvg
Neutron beam window

D-GXI8:

561 MeV 2000 MeV



TARGET: neutron production

Spallation is the process for Target drive housing

producing neutrons by means of a

particle accelerator and a heavy metal

target. Protons derived from

hydrogen gas are drawn through a

linear accelerator to a velocity just N
below the speed of light, at which ~ optics
point they collide with the nuclei of

the target metal, tungsten

proton bea™)

Proton beam window
Target wheel (He cooliny)

Moderator (liquid H,) and reflector (water) plvg

Neutron beam window
Bottom Shroud

Tungsten
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Neutron Scattering Science (NSS): ‘):s:a:a‘.‘gw

vacuum integrated approach

Q search Neutron Instrument scheduling
NBI name Cost Book Phase 1 - Duration  Phase 2 - Duration  Phase 3 - Duration  Phase 4 - Duration ~ Phase 5 - Hot Duration  Phase 6 - Duration
Value/Target Preliminary [Days] Detailed [Days] Procurement & [Days] Installation [Days] Commissioning [Days] Operation [Days]
[kEuro] / Eng. Design Eng. Manufacturing &
Construction Desing Integration
SPACE Sk
(D) Meeti
Neutron 14500 12-Sep-15 366 12-Sep-16 306 15-Jul-17 396 15-Aug-18 525 22-Jan-20 60 22-Mar-20 3967
Bunker
v Vacuur| Test 0 1-Aug-16 273 1-May-17 275 31-Jan-18 276 3-Nov-18 250 11-Jul-19 120 8-Nov-19 4102
5 Tean Beamline
v Tech| LOKI(N7) 12200 1-Mar-14 730 29-Feb-16 445 19-May-17 1137 29-Jun-20 389 23-Jul-21 336 24-Jun-22 3143
> AONMX (W1) 11700 1-Apr-14 720 21-Mar-16 366 22-Mar-17 942 20-Oct-19 900 7-Apr-22 700 7-Mar-24 2521
+ Te
ODIN (S2) 9000 1-Apr-14 1017 12-Jan-17 365 12-Jan-18 730 12-Jan-20 642 15-Oct-21 365 15-Oct-22 3030
v Ni
s BEER (W2) 12000 1-Apr-16 296 22-Jan-17 365 22-Jan-18 730 22-Jan-20 670 22-Nov-21 365 22-Nov-22 2992
> SKADI (E8) 12000 1-Apr-16 200 18-Oct-16 365 18-Oct-17 939 14-May-20 1145 3-Jul-23 365 2-Jul-24 2404
> DREAM 12000 1-Apr-16 292 18-Jan-17 365 18-Jan-18 782 10-Mar-20 500 23-Jul-21 365 23-Jul-22 3114
| (s4)
> ESTIA (E1) 9000 1-Jul-15 450 23-Sep-16 365 23-Sep-17 813 15-Dec-19 770 23-Jan-22 365 23-Jan-23 2930
’ C-SPEC 15000 1-Apr-16 300 26-Jan-17 365 26-Jan-18 800 5-Apr-20 831 15-Jul-22 365 15-Jul-23 2757
> | (W3)
> HEIMDAL 12000 1-Apr-16 350 17-Mar-17 455 15-Jun-18 900 1-Dec-20 1000 28-Aug-23 457 27-Nov-24 2256
> (ws)
> BIFROST 12000 1-Apr-16 291 17-Jan-17 455 17-Apr-18 930 2-Nov-20 640 4-Aug-22 365 4-Aug-23 2737
S| (wa)
> T-REX (W7) 15000 1-Jun-16 365 1-Jun-17 455 30-Aug-18 1095 29-Aug-21 740 8-Sep-23 487 7-Jan-25 2215




NSS: Instruments




NSS: NMX instrument control diagram@
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NSS: NMX instrument vacuum diagran@?ﬁ%ﬁ%ﬁﬁ’*
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Vacuum in RATS

Clean room for assembling

and testing components,

* Acceptance are for LWUs,

« Assembling area for
vacuum chambers,

v =
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Vacuum support: RATS
Receiving/Acceptance test/Storage
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Assembling area for Vacuum racks (share
with ICS),
Testing area for portable cleaning rooms,
Assembling area for LWU Beam
Instrumentation,
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Vacuum support: Vacuum Laboratoryiﬁf&ii’?c?w

Vacuum Integration Test Facility (VITF) Outgassing Test Facility (MTF)
. . This facility will provide the ;

capability for seamless
integration of all vacuum
systems used on the
accelerator, target and
neutron instruments with the
ICS (ESS Integrated Control
System). :

Gauge Calibration Facility (GCF) This facility is designed to support
The GCF will be used to = R the selection and approval of
confirm the operation and | . materials for use in vacuum
calibration of all vacuum environment in accordance with the
gauges and RGAs prior to requirements of the ESS Vacuum
installation, with calibration Handbook. Ex: selection of vacuum
performed  against  a compatible cabling, to minimize the
secondary standard. contamination of vacuum spaces.

—




Vacuum for what? EuroPEAN.

SOURCE

Why we need vacuum for a particle accelerator?

Why we need vacuum on a SRF LINAC?






Neutron Vision EuroPEAN.
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