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e H» IMPACT = HIMB + TATTOOS

Courtesy of Mahir Dzambegovic
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BS Time schedule

2023 2024 2025 2026 2027 2028 2029 2030

HIPA SD BeamOP SD BeamOP SD BeamOP sp Beam OP| Long Shutdown [BeamOPSD Beam OP SD Beam OP

P EProcurement

reparation Work __
in WEHA ............ -

Major preparation work critical wrt timing & resources: 25w

Exp. Hall: adapt & rebuild north area - 25w 53w
Exp. Hall: LHe station preparations, adapt piEl - 19w

Exp. Hall: LHe station move & reinstallation - 12w

Assembly, Testi

74w

Removal Target M Station

Commissioning/Pilot Exp.
Consolidation
1Bw1sw 1st Beam HIMB ¢ User Operation

Test lock system & remote handling (Target removal)

TATTOOS Concepts q

TATTOOS Bldg. Concept _L_:, rocurement & Pre-Assembly, Testing
Preparation Work e

ILWI®eS on infrastructure

. Prepare new location & relocate He-Buffer tanks

Adapt elec. transformers, ventilation, media supplies - 18w

Prepare move of deuterium platform, access PkCO, control room UCN - 18w 1St Beam TATTOOS ’
Building Re-Fitting ~ Technical Design Preparation Construction Implem. DEMETER operation
Equipment
Design Ext. Preparation Equipment TATTOOS UZH/USZ Op_

Construction




PAUL SCHERRER INSTITUT

(=[] View in the experimental hall (WEHA)

Location of present TgM,
—> to be replaced by TgH(IMB
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Rebuilding
due to

MuH2

Power
supplies

He liquefier station
below:
Water cooling cycle

* Removing of tons of shielding and a lot of infrastructure
* Re-installation before beam permit
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B5 The WEHA in CAD

IMPACT triggered CAD model (complete for the 1. time) based on recent surveys

Present situation:

——

PiM1

~ MuE4?/ FR
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&P rics

PiM3 & BAPIE3 MuEl

3 areas of major rebuilding

(preparatory work)
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Including IMPACT:

MuH2

MuEd SR
TATTOOS C/s

PiE1

< TgH : TgE

Sing

in
q PiE5

| .
MuE1
MuH3 |5 PiE3

Installation He liquefier

Intelligent design = nice side effect:

Shorter emergency routes on ground level
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= Removal of Target M

Sufficient shielding
& underpressure

? Remote

work area Power manipulator:

~ 00 kg + 2 t hook

==~ Safe area in case
of infrastructure failure

% : Locations of the four radiation-

Lock for resistant cameras

Area for removing container
container

Sophisticated door system prevents contamination outside of the work area



PAUL SCHERRER INSTITUT

| =15

Looking back: “Hochstromausbau” 1990/91

Dismantling & rebuilding of the beamline from Target E (old) to beam dump

Cu cavities
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upgraded RF
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Target

Prerequisite for higher currents and SINQ operation

New Target E chamber
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 j» Beam line from Target E to beam dump (side view)

Concrete shielding

Working platform
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seals ! \ |
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(.= Present and future targets

Target E: Target H:
» 30y of experience
» proven concept

» Similar concept

In front of target

Inside:

Densimet®

Protection Halo
Collimator Monitor

+ additional improvement:
> large target rim
» small beam angle

» integrated diagnostics
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== All designs supported by simulations

Temperature distribution: Structural analysis/stress distribution

max: 222°C

collimator KHHO
(after Tg H)

active
water cooling

20

| | | | | Shielding simulation
Beam transport simulagions || | " il
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15 BDSIM vertical ——
TRANSPORT horizontal —— 3
20 TRANSPORT vertical —— 1.000E-08
TRANSPORT+TURTLE horizontal —— 1.000E-09
TRANSPORT+TURTLE vertical 1.000E-10 "
-25 26 -Profile meas & 1.000E-11 =" |
20,-Profile meas v : o ol
230 . . P I O .
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=] Layout of MuH2 Beamline at HIMB Target station

Bending L Capture

Solenoids

{

Exp.
Area
| Particle e L
\ Separators || Neutron Charged Particles
‘I\. ,,_/./—-/"""//// Beam Beam Shutters
B ot Shutters
[ Axial Bfield versus Z for different Solenoid Models |
Current Design Status Capture solenoids: e R —
o ) Bends i +/- 250 mm from target! a““i qﬁ".ﬂ *
* 2 Particle Separators * graded field i
e 3 Beam Shutters * optimized to max. u flux "1
P R i
N - L |
Many iteration & simulation to optimize muon transport. ===

Axial Distance from Target Z mm

- Design goal 1.2 10!° muons/s achieved!
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= TATTOOS: Current view on location

Facilities at PSI:
| ucN | HiPA | suLTAN | PROSCAN |

1. floor
Top  UCN control room
[ Proscan ventilation ] X 1 1LICN * Offices and Labs
[ * Transformers WEHA | A A p h‘j

He-buffer tanks l

> DONE ) ‘ ———
Back I O sy N

* Access to UCN beamlina kbl — 97 |
* Removal of UCN Coldboj

and compressors
- planned for summer24

e Deuterirum tanks andw
control room

Basement
(e Supply lines for UCN )
beamline, experiments,
control room
\_>_Waste water WMFA J
* Supply lines for Sultan
* Breathing air supply

A lot of infrastructure has to be removed for the new building (start 2027)
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«(J» New Building: 500 m?

UCN-target station
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= TATTOOS target station

roton beam UCN
Beam splitter for P
100 pA 590 MeV protons ¢
N
NEAN h
NN
/ >\ )'/ \//
//5\ /‘/'/X <' o
AL
2 separator — R

magnets

Separation of ions by

norm. beam intensity
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=
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003 A
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Quasi-parallel beam operation

~Wobbler

i
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Ty

=+ = [ptating beam

=+ = Static beam
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T
o
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T
10

Mass separation—=> 2 Magnets: ISOL (Isotope Separation Online)

Laser: RILIS (Resonance lonization Laser lon Source)
Chemistry in shielded cells

Clinical preparation (radiolabeling) in a separate clean room (GMP),

collaboration with University hospital Zurich (USZ)
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[[H]w Current concept for target exchange

Remanent gamma dose of Ta target (28 d, 100 pA, 12 h cooling)

New exchange flask needed

Sv/h shown:
1,I00E405 | existing flask,
4,30 1E+04 3

. o
| B4BE404 2 45 t due to
6,IBEEHIT = shielding
2,62EE+03 O <
a,901E+02 O >
3, 7ITE+02 2
1,407E+02 | 3
5, I05E+01 O Target,

2, 00 0E+01
* | beamdump etc

incl. shielding
can be pulled

Trolley

system I by exchange flask
for frequent J Service cell

target 1 { il WL for target exchange
exchange, |
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(5 Collaborations/Support

* ISAAC TRIUMF: Collaboration Meeting in April 2023 in Vancouver

5
&# TRIUMF MoU in preparation

* |SOLDE user community: MOU signed in 2023 :

‘ ‘ " ‘_‘ = — PSI/Switzerland part of ISOLDE Collaboration

— CERN-PSI MoU in preparation

* CERN-MEDICIS...PSI Partner since 2017

I
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SteCo

Steering Committee EA B S
________________________________________________ [ Chair: C.R0egg
_______________________________________________ " External Technical
Project Management i Project Management Advisory Boards
LA i Scientific Collaborations & D.Kiselev (GFA) Project Office
A Macchiolo (UZH) ; Funding Liaisons R.Eichler (NES) _ AKoschik
J.Holland (UZH) i K.Kirch A Knecht (NUM) Purchasing: . T.Bitler
A.Johayem (USZ) i R Schibli - AENEDENE IS ERUEEED Steering Committee
. Y i _R.Schibli N.van der Meulen (BIO) Cost Estimate: A Koschik
| B Konfmann (US2) Project Risk Mgmt: A Koschik WA
T ’ Regulatory Affairs: R.Scheibl
Public Relations:  L.Hennemann
[ I | | | I [ ]
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R.Eichler A.Knecht J.Snuverink D.Reggiani T.Rauber C.Schmid / C.Nyfeler s SEu denmann (e S.Harzmann
Isotope Physicsi& Muon Physics & Beam Optics & Toohn. Coord. & Buildin
Chemistry Applications B Target Stations Magnets iiraetay g Radioprotection
Dynamics Planning Layout & Engineering
N. van der Meulen / A Knecht / H.Luetkens / J.Snuverink D.Laube R.Riccicli / A.Gabard M.Aeschbacher N.Preiss L.Pedrazzi a.i.
N.N. (UZH/USZ) M.Janoschek (UZH) = - -
1 1 1 1 1 ]
::;’g;‘;‘:g; Muon-Beamline Splitter Exchange Flask Power Supplies CAD Design Gooling Systems Rad"g;’;g:;f"‘ &
CBau 1S W A.Knecht H.Zhang / D.Goetz D.Laube R.Kinzi C.Sattler A Weber ST
P — 1 1 ———1 1
RILIS B!;amc Meas;:::;m Diagnostics FEM Calculations Vacuum T?If;h' Ephmnn:nh:n InE;It:lflt;;?::ls Work Safety
M.Mostamand AP 9 M. Sapinski/R.Délling R.Sobbia/S. Jollet P.Meyer rgeip-oen W.Rendler
-Fapa C.Nyfeler E.Husler
1 - | 1 1
Pixel Prototype Activation & Electronics & Tech. Design & Layout
Ns";'z:? hﬁ:l']'lsen L.Caminada (UZH) / Shielding Calcs Controls Experimental Areas g%:%:m:z
v Z.Salman V. Talanov / A lvanov E Zimoch a.i. M.Aeschbacher i
——— ] |
Wien Filter . . . . . T HVAC & Cranes
T Rauber 5 division involved: e 3 Hadobas
] ] |
Secondary Beamline O G O G S Ali
ignment PLC Systems
tenes| | BIO, GFA, LOG, NES, NUM g

* External Advisiory Committes (EABs) for HIMB und TATTOOS: each 2 times a year

* Contribution UZH, USZ: Detector lab Demeter
Infrastructur for med. preparation of radionuclides
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(=] SUmMMmary

e |IMPACT = HIMB + TATTOOS: to be realized in 2027 to 2030
e HIMB: upgrade of the existing meson production station M
TATTOOS: new target station to produce radioisotopes with 590 MeV protons
- covers a broad field of applications: particle, solid state physics, life science ......

We appreciate the support of % 4
dadtas > TRIUMF B[ T T T8 T PP T

Many thanks to the IMPACT team
With contributions of:

M. Aeschbacher ¢ N. Preiss

 R.Eichler * Th. Rauber

* M. Hartmann  D. Reggiani
 A.lvanov * R. Riccioli

 A. Koschik » (. Sattler

e D. Laube * J.Snuverink

* C. Nyfeler * V. Talanov _
 R. Martinie * U. Wellenkampis

* N.vander Meulen & Design
office @ PSI
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