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News from FAIR

® Civil construction

@ Excavation complete, North site progressing well

@ South site realization phase 1 started, phase 2 optional
@ South site preparation started, base plate concrete in Jan 2021
@ Technical building infrastructure awards on track for end 2020

.. 2 ® Accelerators

| $ @ SIS100: all dipoles delivered, some delays with quadrupoles
@ pBar separator: contributions to be awarded to BINP

® CR: progressing well, pre-assembly site in preparation

© HESR dipole and quadrupole magnets complete, others almost

’% ® Funding Status
' @ Intermediate objective with German funds granted
@ Full MSV with funds from other shareholders for optional buildings

® Conclusion: Schedules need to be reanalyzed




PANDA at FAIR

Antiproton production
® Proton Linac 68 MeV
® Accelerate p in
® Produce p on Ni/Cu t
e Collection in CR, fast
e Full FAIR:

- Accumulation.in RE :
- Storage in HESR /

- PANDA luminosity.
o FAIR MSV:‘/\;H
- Accumulation in

- Luminosity 103" cm2s™

FAIR Intermediate Objective

® Work on all accelerators & exp.

e North site plus S-FRS, NUSTAR,
APPA hall, pBar target

e Buildings for CR, pLinac and
HESR/PANDA options in phase 2

L. Schmitt, FAIR/GSI FAI R




News from PANDA Ba

® Contracting
@ STT-FT-FEE in-kind contract started work
@ FAIR Council approved funds for Barrel Muon Detectors
@ FT contract approaching signature
@ Contract with U Uppsala for more EMC PWO crystals in preparation

@ Reports
@ DCS TDR approved
® DAQT TDR submitted
@ |nfrastructure and Installation report submitted
@ New report on updates to the EMC TDR (from 2008)

® Progress highlights
@ Solenoid magnet construction progressing visibly
@ Barrel DIRC production of radiator bars almost complete

® PANDA schedule needs to be updated w.r.t. new building schedule

L. Schmitt, GSI/FAIR FAI R




PANDA Schedule

Current status
® Construction of many Phase 1 systems has started

® |ntegration and infrastructure planning progressing
e Delays in several parts due to delayed funding or contracting
e Covid-19 needs to be accounted still

Installation periods according to present plans:
e |nstallation period 1: solenoid, dipole, supports etc.
in parallel with installation of technical building infrastructure

® [nstallation period 2: all other systems
after building complete and accepted

Boundary conditions for plan revision:
® Completion of PANDA hall later than initially planned

® Mitigation: testing and pre-assembly of parts at other sites, storage

Consolidation of full FAIR schedule Q4/2020 — Q1/2021
® Current S-curves have to be taken with a grain of salt
® Replanning of PANDA installation and preparatory activities

(pre-assembly, calibration, field mapping, ...) FAIR

PANDA at F L. Schmitt, GSI/FAIR




TDR / 3 Construction Test/
PANDA SR m

Day-1

(1) if synergies between STT and Fw. Tracking realise
(2) if German-Russian Roadmap realised

PANDA at FAIR

Cluster Jet Target

Micro Vertex Detector (MVD) - Str
Micro Vertex Detector (MVD) - Pix
Straw Tube Tracker (STT) (1)
Planar GEM Tracker - 50%

Barrel DIRC

Barrel Time of Flight (TOF)
Forward Tracking (w/o FT 5/6) (1)
Forward TOF (2)

Barrel EMC System

Barrel EMC Crystals - 75% (2)
Backward Endcap EMC

Forward Endcap EMC

Forward Shashlyk Calorimeter (2)
Luminosity Detector

Muon Detectors (2)

Solenoid

Interaction Region

Infrastructure

DAQ Hardware (3)

Changes since report 20-|

89%

value weighted

1%

52.525,00

771,00 (T [

2.550,00 [ [

2.091,00 i

2.603,00 [

05/2023
12/2023
09/2023
12/2023
04/2023
01/2023
08/2024
06/2023
05/2023
05/2023
06/2023
06/2022
06/2023
06/2023
09/2022
04/2022
12/2022
06/2022
09/2023

4.006,00

1350000

69% 16% 14% 1% 36%
L

+1% secured

value weighted

(3) DAQ, computing via operation funds

ote: A%
L. Schmitt, FAIR/GSI

08/2022




PANDA TDR Schedule

System R L S Phase 1: 13 TDRs approved
PANDA PHASE 1
Target Spectrometer EMC 18/08/2008 e DCS TDR approved October 12
Solenoid 21/05/2009
Dipole
Micro Vertex Detector (MVD) 26/02/2013
Straw Tube Tracker (STT) 29/01/2013 e DAQT TDR submitted,
Cluster Jet Target 28/08/2013
Muion System 22082018 e Infrastructure report submitted
Forward Shashlyk Calorimeter 03/03/2016
Barrel DIRC 20/08/2017 ® : :
Barrel Time of Flight (TOF) 14/02/2018 GEM TDR In preparatlon
Forward TOF 16/10/2018
Forward Tracking 16/10/2018
Luminosity Detector 04/04/2019 .
Controls 12/10/2020 Phase 2: 1 TDR approved
DAQ 25/8/2020 2/2021 )
Infrastructure 14/9/2019 3/2021 ® Disc DIRC: approved Nov 2019
Planar GEM Trackers 12/2020 6/2021 ) ]
PANDA PHASE 2 ® Pellet Target: in preparation
Endcap Disc DIRC 29/6/2018 08/11/2011
Forward RICH 3/2021 9/2021 ® Forward RICH
Pellet Target 3/2021 9/2021
Hypemuclear Setup 12/2020 6/2021 ]
Status 15/10/2020 HypemUdear SetuD

For the item “Interaction Region” no TDR is planned, only a specification
document. Computing TDR together with FAIR Computing TDR.

PANDA atF

FAIR—

L. Schmitt, GSI/FAIR
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PANDA Fungmg Risks (1)

2 ﬂ hle .
HH p‘aﬂld:::e M Risk description

Risk Score Risk Response

Strategy
Performance
impact a.m
Approval status
identification

Probability
Performance
Probability a.m.

Residual
Risk

Barrel Funding of Cause: Preventive mitigation:
EMC barrel EMC Production of 6100 crystals not assured by funding Identify funding source (ongoing).
detector yet. Expression of willingness for mass
.‘é‘“ production of crystals. Decision of mass g
e Event: production required. Russian pledge to be = -~
5 Delay of production or bailout of production com pany 5 % confirmed. = ;
S (Crytur). % g & ® g
‘é ‘E  mean mitigation cost (€): E §
= Impact: 2
= Partial or no barrel EMC detector available at Day-1. Contingency plan: o
Potential price increase of >50% when money flow for
crystal procurement is interrupted. Decide partial instrumentation of the ,'9',
barrel EMC (connected with item 1) g
154 PANDA  MVD Pixel Cause: Preventive mitigation: 50%
Micro part cannot Critical situation of the MVD group of Torino in a Project re-opened, research interest,
Vertex  be produced stand-by position without funding by INFN 2016 & Granting of funding in Italy. Lobbying in
- Detector in time 2017. No invest was granted yet. Italy with support from FAIR Sc. Man.
2  (MVD) Director (Paolo Giubellino) required. 2
& Event: @ Strips for phase 1 E &
g’ The pixel detector components cannot be produced. 50% _g 13 E,_“,, o 7 ® 8
= £ 2 mean mitigation cost (€): = =
& Impact: E ° &
§ Component possibly not ready for Day-1 or reduced g
physics scope at Day-1. Contingency plan: a
Development of a different design which E
will cause delay. §
=
151 Barrel Barrel EMC Cause: Preventive mitigation: 0%
EMC APD funding 10000 Avalanche Photo Diodes (APDs) are to be Find funding source.
funded. BMBF funding on hold/not yet granted (4500 «
= APDs), original Austrian funding contribution for 5400 mean mitigation cost (€): %
g APD:s failed. Funding for 5200 APDs not assigned. g ~
£ <] —
: w6 2 13 B ocom o 3 &
o Event: g 2 Contingency plan: = R
= Delay or interruption of the production of multiple = g b=
j?gn slices (APD production line at Hamamatsu needs Partial instrum entation of detector. g o
= start-up time (*3 month) after begin of funding). -g
2
Impact: o
Delay of screening. =z

L. Schmitt, GSI/FAIR I- AI H




g
Work . - 3
package Risk description 8
2
a
230 DAQ DAQsystem Cause: No funding for DAQ construction
a0 not available available, no EOI to request funding from
.g any existing PANDA group.
=1}
c
(=] -
= Event: No DAQ system. 20%
&
&0 Impact: No data taking.
=
=
144 Supports  PANDA Cause: The budget for infrastructure is
infrastructure not approved yet. It is supposed to come
§ supports &  from common fund that requires a
g_ supplies signed or at least agreed MoU.
e
a
s Event: No budget available to order 20%
= infrastructure.
=
=
= Impact: Installation of experiment
cannot start.

218 Forward Forward Cause: Funding of the FSCis connected to
Shashlyk  Shashlyk Russia-Germany scientific 10-years
Calorimeter Calorimeter roadmap agreement which is under

E funding discussion now.
o 20%
g Event: Uncertain funding starting date.
Impact: Delay of the contract signing.
222 ” Muon Muon system Cause: Uncertain funding starting date.
.g System funding
a0 uncertain. Event: A contract between FAIR and JINR
o A " . .
is not signed in time.
5 & 20%
S
& Impact: Delay of Muon system.
=
=

Performance

severe

severe

major

major

12

12

11

11

Strategy

mitigate

mitigate

accept

mitigate

Risk Response

Preventive mitigation:
Provide funding.

mean mitigation cost (€):

Contingency plan:

Try to open new funding
possibilities/agencies/institutes, common
fund.

Preventive mitigation:

GSI or FAIR should advance cash to start
infrastructure measures.

mean mitigation cost (€):

Contingency plan:

Other money source have to be made
available.

Preventive mitigation:
mean mitigation cost (€):

Contingency plan:
Find funding elsewhere.

Preventive mitigation:
FAIR-JINR contract should be signed until Q1
2021.

mean mitigation cost (€):

Contingency plan:

E
©
>
=
o
1]
2
[
k)

8

none

0%

none

20%

=
(=]

—
©
£

0% 222

Performance

impact a.m.

Residual
Risk

11

Mitigation ongoing

PANDA at FAIR

L. Schmitt, GSI/FAIR

Approval status
identification

to be decided @ PANDA decided @ PANDA
2018-03-12 2018-08-15

2018-08-14

Muon  Muon

System system
funding
uncertai
n.
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PANDA PerﬁnngRisks

Wit
L
.

w
=
z| 8 - 8¢ &
Work . Sy 3 E § . E - =
R Risk description % 5 & Risk Response g E g
= || Gs = + 2
S < g E g
335 Planar GEMGEM tracker Cause: Preventive mitigation: 30%
Trackers  detector Qualified personnel needed for key-technologies and Attract students (depending on staff support available), <
o systemnot  basic functions not available (in amount and grade of train people, g
2 available  qualification). £
g _ o find & hire qualified personnel (at least one ) %'J b
= Event: = 13 & electronidan). z 7 E 5
2 The detector system cannot be designed and built in g ‘é' mean mitigation cost (€): 3 B e
18 time. £ g S
b= Contingency plan: I
= Im pact: 2]
The GEM-Tracker subsystem will not be availablein
due time.
412 PANDA  Shortage of Cause: Preventive mitigation: 20%
T Mico manpower in Retirement of several experts and general shortage of Find new experts in the mechanics development, cooling pos
E Vertex PANDA MVD manpower for certain components. o developmentand DCS development and manpower. ® <Z: =
& Detector 5 + Full involvement of the Prague group (Strip part) E a o
5 (MVD) Event: 50% @ 13 @ g 6 ® 3
B Realization will take more time. = ‘E mean mitigation cost (€): g E S
z £ R
= Impact: Contingency plan: E
Com ponents possibly not ready for Day-1.
413 PANDA Loss of Cause: Preventive mitigation:
Controls  expertise in  Lack of man-power for most sub-systems. Additionally Try to find common solutions
.°E° DCS core employment contracts not being extended. prioritisation of DCS. g
e group, Funding application for FTE is ongoing. = o
5 Event: 5 g = < 5
kS Sub-systems control development is delayed. Loss of 50% g 13 2 g 0 ® s
a expertise in DCS core group. £ mean mitigation cost (€): S g §
£ 8
= Impact: Contingency plan: ©
Work of Core Group cannot be completed in time. Sub- Share manpower between different sub systems working
systems have no control system. on DCS.
410 Supports  Additional  Cause: Preventive mitigation: 20%
a personnel for The complexity of installation work may be a) Hire external labor from common construction fund. b)
= installation of underestimated requiring additional work. Second expert personnel from collaborating instkutes as <
g PANDA 5 % technical project associates. 5 ;'
s Event: 20% = 11 » < 2 g
= More personnel for installation has to be hired. £ ‘E mean mitigation cost (€): £ a
a0 392600.00 o
'§ Impact:
Cost increase. Contingency plan:

L. Schmitt, GSI/FAIR F'\I R



Probability

o) -
Work . -
package Risk description

Cluster ~ PANDA cduster Cause:

Jet Targetjet target: Too narrow vacuum pipes in the
vacuum PANDA solenoid.

202

Event:
High residual gas background at the ~ 25%
PANDA IP.

Mitigation ongoing

Impact:
Reduced antiproton beam life time.

153 Barrel Barrel EMC  Cause:

EMC readout Hitdetection-ASIC chipis in an early
concept development Phase and could fail.

Event:
Redesign of readout concept 30%
(electronics, cabling).

Impact:

Change in readout concept, requiring
additional funding of SADCs as fall
back readout and delays.

341 Planar  Norad-hard cCause:

GEM electronics Designated electronics components,
Trackers readout esp. the ASIC applied fails in operation

system or becomes unavailable.
available

Mitigation ongoing

Event:
No rad-hard electronics readout
system available 40%

Impact:

A delay to perform validation tests
and achieve operability of the detector
system.

Mitigation proposed

Performance

major

major

major

13

13

13

Strategy

mitigate

mitigate

mitigate

Risk Response

Probability a.m.

Preventive mitigation: 15%
Vacuum tests at COSY and Miinster. Optimization of the
vacuum system. Numerical simulations on vacuum and

design studies on a new cryopump for PANDA.

mean mitigation cost (€):

Contingency plan:

Preventive mitigation: 5%
Intensify design/prototyping/testing of Hitdetection
ASIC.[tests and R&D ongoing)

mean mitigation cost (€):

Contingency plan:

Recede to SADC readout.

Preventive mitigation: 10%
Choose interims solution to shift the problem to a later

stage in the project. Perform p-o-p measurements with

highly granular integrating electronics already available

from industry.

Strengthen in-house ASIC group in the central EE

department.

mean mitigation cost (€):

Contingency plan:

Look for other ASICs on the market. Potential candidates
have been identified. Negotiations have not been started
so far due to lack of qualified manpower.

Foster own developments (HIT-detection chip a/o clock-
TDC&PADI) to ensure long-term availability.

Performance
impact a.m.

major

moderate

moderate

PANDA at FAIR

L. Schmitt, GSI/FAIR

Residual
Risk

11

Approval status

decided @ PANDA

decided @ PANDA

<
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=
=
®
°
@
©
‘g
@
o
@
o
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Risk identification
date

2018-08-13

2018-03-12

2019-07-31



409

212

Mitigation ongoing

Mitigation proposed

Accepted

Supports

Barrel Time
of Flight
(SciTil)

Additional
work floor of
the PANDA
hall

Barrel TOF
electronics

PANDA at FAIR

Risk description

Probability

Cause:

1) Essential input for design decisions missing:
event-based simulations instead of time-
based simulations lead to insufficient or
incorrect results.

2) Lack of expert manpower for algorithms
and firmware.

Event: 50%
The DAQ may not fulfill the requirements.
Impact:
PANDA cannot run at the required luminosity
to achieve its physics objectives and causes
cost increase due to inefficient use of
accelerator resources
Cause:
The flatness of the floor of the PANDA hall is
not adequate in the region of the target
spectrometer rails.
Event: 20%
Additional work has to be performed to
improve the floor of the hall.
Impact:
Cost increase.
Cause:
Full length rail board is difficult to produce.
Event:
Production of rail boards is delayed.
20%

Impact:
Delay of production and installation.

Performance

major

major

major

13

11

11

Strategy

mitigate

mitigate

accept

Risk Response

Preventive mitigation: 0%
Strengthen the efforts simulation and

algorithms. Better overall coordination of
computing, DAQ and online-trigger groups.

Provide more manpower

mean mitigation cost (€):

Contingency plan:
Focus simulation on spedial channels

Preventive mitigation: 20%
Coordinate with FSB requirements for floor

quality during execution.

mean mitigation cost (€):
100000.00

Contingency plan:

Perform additional floor levelling before start of
rail installation.

Preventive mitigation: 20%
Keep in close contact with manufacturer.

mean mitigation cost (€):

Contingency plan:
Split the railboard into four parts.

E
©
>
£
B
]
£
[=]
=
Q.

Performance

minor none

major

impact a.m.

Residual
Risk

11

L. Schmitt, GSI/FAIR

Approval status

decided @ PANDA

<T
=]
=
=
®
-

@
o
‘o

@
©

Risk identification

2018-08-15

2020-08-14

2018-08-13



v

-

o
e 1/Phase 2

PANDA Day-{ | Phas
B L .
Cluster Solenoid Muon Dipole Dipole Muon Luminosity
& Pellet | agnet Det Magnet ToF Range Detector
Target T System
N
Not shown: 4 Ny
Hypernuclear gL
setup | iééé_j a2 —————1lll Il =i
\'
BE —
EMC W®
Bartel
DIRC Forward FRICH FToF FSC
& ToE 8% Tracker F AIR
L. Schmitt, GSI/FAIR

PANDA at FAIR




ISl

——

| s
_.-I-q.-..l.--l-‘ " 1

L. Schmitt, GSI/FAIR FAI R -




Solenoidf Magnet

Project Status:
® Contract with BINP in March 2017

@ Yoke components produced,
first test assembly complete

® Cryostat component procurement

@ Local cryogenics CDR close to final,
FDR to follow soon after

Critical Items:

@ Superconductor procurement
@ First contracts signed

® Schedule:

® Coordination of installation at FAIR
@ Field-mapping to be done before at BINP
® |nsertion of muon detectors

L. Schmitt, GSI/FAIR FAI R -




Control Dewar: local cryogenics of solenoid

(aka branch box, aka valve box)

Last major component of design review
- Cryogenic flow for all operation states

- Feedthrough of current leads
- Safety regime

Review with FAIR Cryo and ATLAS Magnet groups

Transfer line (Chimney)

L

e

DOODOD=

BODBHDBED-

System Updates

FAIR

L. Schmitt, GSI/FAIR



Solenoid: Yoke Status

e All pés manufactured
® Yoke first assembly done!
@& Next steps:

e Adjustments

@ Door mechanism

e Painting

e Transport to BINP

L. Schmitt, GSI/FAIR FAI R

System Upda
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Laser tracker SMR placement Prototype coill

L. Schmitt, GSI/FAIR FAI R N




Dipole Magnet

Project Status
@ Magnet is part of HESR IOL,
— considered as HESR component
e Eol by BINP
® Design contract FAIR-BINP: s s

@ 1° milestone reached,
@ full design almost complete

® Production contract:
@ Specs for magnet in final round
@ Specs for power converter complete

» 120
l 108
96
84
72
50
I 48
36
24

I 12
» 0

Technical Progress

@ Design work done at BINP:
@ Design of yoke, coils, support structure
@ Dynamic field calculations
@ Seismic stress calculations

@ Develop field mapping procedure

System Upda L. Schmitt, GSI/FAIR ' =NInN—




Cluster Target Hardware:
® PANDA cluster-jet target very advanced

® Design parameters already reached

® Development and test of new diagnostic tools
® Goal: improve performance

PANDA Cluster-Jet Target at COSY

Experiments at COSY: T e

T
—— normal IP

T
—— normal IP + cryo pump I
— big IP

\ ~—— big IP + cryo pump

® Study of beam-target interaction

A\l

® Performance of stochastic/electron cooling - g
in presence of the cluster target beam s / \\\Q
® Vacuum situation at IP and improvements ) / \\isx

Simulation and design
® Variation of IP shape and pumping

® Start of design of cryo pump
inside the beam pipe

System Updates
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Straw Tracke‘rs in 1 PANDA

S P,

Straw Tube Track Forward Tracker Outer Tracker

/
/

.

L. Schmitt, GSI/FAIR F'\I R —
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Straw Trackers in PANDA - ps al 3

Straw Tube Tracker STT (TS Central Tracker)
® Module production started
® Activities on Phase 0 at HADES

® FEE progress (Polish IKC):
- PASTTREC ASIC submitted
- Board design started

PASTTREC ASIC

Forward Tracker
® In kind contract prepared

installed W Ny

~In HADES | a b m\
- . "

® Activities on Phase 0 at HADES e SR ~

I
Outer Tracker (LHCb straw tracker)
® Readout interface prototype ready
® High voltage available

® Preparation of tests at GSI LHCb OT FEE with iff to DIRICH F_\IR

System Updates L. Schmitt, GSI/FAIR




Barrel DIRC

®)
Baseline design n \' -
® Fused silica (SiO,) radiator bars and prisms Vel
® MCP PMT for readout

® Focusing by 3-layer spherical lenses
® Fast readout to suppress BG

\\‘ silica bars
%(2.5m)

" Photon detectors

Project status
® Series production of DIRC bars at Nikon

® Already 90/98 bars delivered to GSI
- detailed evaluation ongoing
- preparation of order for spares

® MCP PMT tender:
- evaluation of samples completed
- magnet tests at FZJ performed
- assessment of data, contract soon

® Phase 0: Participation at Glue X DIRC

Kaleidoscopic image of a HeCd laser beam
in one DIRC bar on test bench

L. Schmitt, GSI/FAIR FAI R -




Infrastructure and Installation

Report

Technical Report for the: PANDA Detector
Infrastructure and Installation

Strong Interaction Studies with Antiprotons

Technical layout & cost assessment

of infrastructure comprising:
e Common supports
® Supply infrastructure

in the framework of
e |[ntegration requirements
e Installation procedures

Current status:

® Report was released to the collaboration
® Review with external experts in summer
® Submission to ECE in September

Next steps:
® Cost review with ECSG
e Common fund: MoU & RRB

Infrastructure and Instz

L. Schmitt, GSI/FAIR FAI R
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PANDA | yout

Y PUEgETY e
E40.130 E40.105/107 E40.200 Shielding Crane E40.310
Gas storage Meeting room  Supply beams / Cryogenic

Control room pIatform /\ ,/“ _ compressor

E30.103 E20.103 E10.103 E10.201 E10.200 E10.103
Computing DAQ Supply area Maintenance Beamarea  Workshop

area (with dipole) F_\I R L

Infrastructure and Installatio L. Schmitt, GSI/FAIR




Conformity and Risk Assessment ,,,,

© Risk analysis
- Limits of machinery
- Hazard identification
- Risk estimation

AN

Risk analysis \\

® Risk evaluation

Measures to reduce risks:
@ By design
® Protective measure
@ Adequate information for use

Risk assessment
K

® Related information

- User specification
- Machinery specification \
- Regulations and standards

- Experience of use

a

Il

L'J-‘i"

Start

;

Determination of
limits of machinery

;

Hazard identification

Risk estimation

Risk evaluation

;

Has
the risk been > done
reduced? yes
no

Risk reduction

Infrastructure and Ins L. Schmitt, GSI/FAIR F-\I R



Survey and Alignment

X 4

e Fixed tripod positions with
maximum lines of view

® Measure with theodolites and
| total stations

e Precision fiducials with laser tracker @

7 | i 4
L} [
-y o =

e Moving fiducials (re-)scanned with \R
structured light scanners ‘ F_\IR

Infrastructure an L. Schmitt, GSI/FAIR
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Support Struf:tu res and Platforms ~ ;1;-.

4L

Solenoid Magnet with Supports

L. Schmitt, GSI/FAIR F'\I R
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O

Forward Spectrometer Platform

FAIR—

Infrastructure and Install L. Schmitt, GSI/FAIR




Central Space Frame

FAIR—

Infrastructure and Installatio L. Schmitt, GSI/FAIR



Central Space Frame

‘Vf\m

Infrastructure and Installation L. Schmitt, GSI/FAIR
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Central Detectors Support

Infrastructure and Installation L. Schmitt, GSI/FAIR



Rail System for Central Detectors

FAIR

Infrastructure and Installatic L. Schmitt, GSI/FAIR
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Supplies: Drgg Cha

Aux Platform

Solenoid

FS Platform

FAIR

L. Schmitt, GSI/FAIR
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Supplies: Power, Cooling, Air

e

e

e

Electrical Power

Power distribution on platforms
48V supply for on-detector FEE
Star shaped electronics grounding

e

e

e

Water Cooling

Leakless cooling for electronics (above)
Pressurized coolers for computing racks
Secondary circuits for detectors

Infrastructure and Inst

Pressurized Air

e 5-7 bar pressure

e Qutlets every 20m

e |S08573-1 Class 1.3.1
e Dew point < -25°C

@ PLC control
91  signal box

Water
Chiller

18° Water Water Drain
Reservoir

L. Schmitt, GSI/FAIR
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Supplies:

E40.130

E10.103

Technical Gases

From storage area Supply Area
M58
coz
{2110
#1015
ool 1020 W31
#1025
ArlCO2
i
#o1e
;.10@1 M52
#1026
w1012
T G
| 022 ME3
#1027
I C4H10 ! #2
{1013
g1
Ll peleieas M54
#1028
CZ2HE
o= 2 T
#1019
L pleigmy MSS
H2m2 #1023
#1033
M55
#1030
MSY
#1031
PR [ A

Infrastructure and Instz

#33

Gas Supply

e Gases:Ar,CO,,H,, O, CHJ/CH./

Gas mixing in supply area
Stainless steal pipes
Flexible tubes in drag chains

®
®
®
E10.201
e PLC control
Magnet
(park) A17
F100F
le100s DIRC |__ LUMI
E100E ! EDD RICH
F10T gl ENC FSC
£1033
#1435
o Target

Gases

H2

He

M2

Ar

Co2
ArfCo?2
Quencher
02

L. Schmitt, GSI/FAIR

FAIR—



Installation Platform

Infrastructure and Insta



Maintenance Area

e amATeATAMMEE | Iy W S
¢ Removable central part of aux platform
& Removable installation platform
e Integration of Barrel EMC installation device
(some design adjustments needed)

Infrastructure and Ins



Maintenance Area

RNRRTER.Y NS AR

Extended platform for pre-assembly
Lifting central part for installation
Cleanroom for delicate work 2.3 x 4.2 m
Target test stand

Infrastructure and Ins



Oktober 2019 September 2020 August 2021 Juli 2022 Juni 2023 Mai 2024
21 Juli 01 Januar 11 Juni 21 November 01 Mai 11 Oktober 21 Marz 01 September 11 Februar 21 Juli 01 Januar 11 Juni 21 Mowe
Vorgangsname - | Dauer - Anfang  ~  Ende - [ 0306 1908 0411 2001 0604 2206 0709 2311 0802 2604 1207 2708 1342 2802 1605 0108 1710 0201 2003 0506 2108 0611 201 0804 2406 0908 2511
4 PANDA_integriert_191024_V?_mod 1223Tage  Die 18.02.20 Don24.10.24  sgriert_191024_V2_miod | ) 2440.24
- Building of PANDA hall g49Tage  Die 18.02.20 Fre 19.05.23 | Buildingof PANDA hall [ ] 19.0523
4 Installation phase 1/ before HBO 330 Tage Die 28.12.21 Mon 03.04.23 Installation phase 1/ before HBO | ] 03.0423
 Installation Tunnel  Hall \50Tage D zmrzzt monzsgrzz| T L
. Supply Platform Instaliation 3 Tage wtozes22 mizanazz | """s'u'p'b'n}P'La't'fé'r'ni'lh’é'téll’étiél'ﬁ”H"'z':.;b'c.'.'z'z" L
.+ Solonoid mstallation TATegs amozezzz mosmomzl| T atenoid installation | | se0en
vote Asseby Tsge ez mmnzm " Yoke Assembly = -
Muon Azzembly 6,5 Monate Don 24.03.22 Mit 21.09.22 Muon Assembly
Cryostat & Contral Dewar Installation (Solenoid Sides) 4 Monate Don220922 Mt11.0123 | | | " Cryostat & Control Dewar Installat
Solenoid - liquid and gas connections 10 Tage Don 120123 Mi25.423 | S
Solenoid - electrical connections 3Tage Don 26.01.23  Mon 30.01.23
Cryo preparation and connection 3 Wochen Die 31.01.23 Men20.0223 || Cryo preparation and connection - 200223
Cryogenics test 30 Tage Die 21.02.23 Men03.0423 | | | Cryogenics test B 0304310
4 Installation phase 2 | after HBO 224Tage  Mon 22.05.23 Don 28.03.24
» Counting House installation 19 Tage Mon 22.05.23 Don 15.06.23 |
Dipole SAT 10 Tage Men 22.0523 Fre 02.05.23
. Solenaid SAT 45 Tage on 220575 Fre 21mr 2 1|~  Soiemod SaF [y g7y |
15 (Detector Installation Stard) o7age —arorzs Frezrora |l T T g
© Target Installation 36 Tage Mon 24.07.23 Mon 11.08.23 |
4 Detector Installation 179 Tage Mon 24.07.23 Don 28.03.24
© Solenoid Sides and Top assembly 98 Tage Mon 24.07.23 Mit06.12.23 | Solenoid Sides and Top assembly [ 06.12.23
. Istallation Boam 55 Tage Ston 247,23 [Fro 204023 e
» Installation Platiorm 11T Tage Mion 51.07.23 |Die 001126 e '.I..... 1% T A
. Service Route 54 Tage Ston 23.10.23 [Don 150128 g
- Aux Platform 88 Tage Mon 23.10.23 Mit21.02.24 |
- Downstream 43 Tage Die 30.01.24 Don 28.03.24 | Downstream [— 28.03.24 |
» Commissioning without beam 30 Tage Fre 29.03.24 Don 09.05.24 missioning without beam [—] 09.05.24
4 Prepare for beam 70 Tage Fre 10.05.24 Don 15.08.24 ~ Prepare forbeam [
Survey and alignment 2 Tage Fre10.0524  Mon 13.05.24 " survey and alignment & 13.06.24
First light: Cosmics / Parkposition 20 Tage Die 14.05.24  Mon 10.05.24 1 T 10.06
Move to measuring position 5Tage Die 11.06.24 Mon 17.068.24
Survey and alignment 3 Tage Die 18.06.24 Don 20.06.24 m'gn'r'v@jr'é'nd lgﬁr'vie'l'w't” 20.06.24
Interface PANDA=-=HESR 20 Tage Frz21.0624 Don18.07.24 " Interface iiANn}i\Ez-'liE"s'li'L.iz
First Light: Cosmics with magnetic field f final position 20 Tage Fre 19.07.24  Don 15.08.24 t Light: Cosmics with magnetic field / final position S
Ready for beam (M11} 0 Tage Don 15.08.24 Don 15.08.24 <S007.M11 ¢
4 Commissioning with beam 50 Tage Fre 16.08.24 Don 24.10.24 ' Commissioning with beam
Pretests with beam 10 Tage Fre16.08.24 Don29.0824 "~ Pretests with beam”
Calibration with beam 40 Tage Fre 30.08.24 Don 241024
Ready for operation (M12) 0 Tage Don 241024 Don 24.10.24

® Planning of detailed steps of magnet, detector and infrastructure installation

e 1% phase: magnets and infrastructure
e 2" phase: detector installation

Infrastructure and Installation




30

25

2

1

1

1 |II| ' Al
E, T [

Dz, Jan. Feb. bz fpr. Mai Jun Jul. Aug, Sep Okt Mo Dez. fan, Feb, Mre dpr. Mai Jun Jul. fug Sep Okt Mo Dez. lan, Feb Mre Ape. Mai Jun Jul fug Sep Okt Now.
21 rx I} R 22 022 22 22 22 22 22 22 X} X3 23 23 23 23 23 23 23 33 23 23 23 x4 24 24 24 24 24 24 24 34 24 4

[=]

&,

=]

B 5MG_Alig nme nt_Engineer B 5MG_algnment_Techrician W 3MG_Eectrician_Engineer mEMG_Electrician_Techridan
B ESMG_Electrician_Worker B ESG_Logetic_Enginesr W EMG_Logitic_ Tedhnician WEMG Logistic 'Worker

B EMG_Mechanic_Engi neer B EG_Machanic_Technician W EMEG_Mechanic Worker WEMG_Scientist

B 5SMG_Welder Engineer B 5MG_Welder Technidan W 5MG _Welder \Warker SMG_Extermal Crya_‘Woarker
B 5MG_External_Cryo Enginesr

Planning of detailed steps of magnet, detector and infrastructure installation
1 phase: magnets and infrastructure .
2" phase: detector installation s sub)
Resource planning of additional workforce

AbsolV It
- ot 22 FAR—
Infrastructure and Installation L. Schmitt, GSI/FAIR




Infrastructure Cost

Supports (PSP 1.4.1.18.1)

Auxiliary platform, 7.8 mx 2.5 m x 3.7 m
Yoke support, 86 mx 5.8 m x6.0 m
Forward platform, 11.0mx 6.7 mx 2.1 m
Supports between solenoid and dipole
Inner detectors - Central space frame

Inner detectors - Central support rail system

Rail system and central tracker shuttle
Forward Endcap supports and trolley
Hydraulic equipment

Rollers and rails for target spectrometer
Rollers and rails for forward spectrometer
Installation platform, 20 mx 2.7 m x2.5m
Extended platform, 146 mx 8.8 m x3.6 m
Extended platform - drive system

Clean room cabin

Spindle stairs

Installation - Tooling

Installation - Workshop equipment
Installation - Hired labor

Surveying

Certification of conformity

k€

30.7
60.5
79.7
64.0
96.0
104.0
21.3
50.0
50.2
104.2
70.4
8.2
98.0
23.8
19.0
36.4
48.0
96.4
392.6
56.0
80.0
1589.4

Supplies (PSP 1.4.1.18.2)

Drag chains

Cable trays

Fixed forward system cable ducts
48\,V power supply system
Grounding

Pressurized cooling circuits

Leakless cooling / infrastructure racks
Gas installation

Gas storage

Controls (PSP 1.4.1.18.3)
as of DCS-TDR
Control room equipment

TOTAL SUM Infrastructure

DAQ (PSP 1.4.1.19)

e (Contracted equipment incl. certification and installation
e |nstallation labor: electricians, technicians, mechanics workers, survey engineers
e Personnel contribution of collaborators to installation work foreseen

Infrastructure and Ins

L. Schmitt, GSI/FAIR

k€

28.4
23.0
9.9
136.8
24.6
103.0
983.0
60.0
267.2
1635.9

376.0
82.6
458.6
3683.9

920.0

FAIR—



Feedback from Internal Review

Internal Review July 20

e

e
e
e

Participants:
- Rolf Lindner, LHCb (CERN)
- Werner Riegler, ALICE (CERN)

Report was submitted beginning of July
Meeting of 4 hours of presentation, Q&A
Report with recommendations received Aug 28

Remarks and recommendations (regarding personnel and budget)

e
e

®

e
e

“Core team of engineers, designers and especially technicians is essential.”

“A safety person is essential for the consistent implementation and follow
up of all safety related items.”

“The common fund contains only 400kEuro of hired labour. We consider
this to be significantly underestimated.”

“As minimum a contingency of 30% should be foreseen.”

“Allow an operational budget for personnel and ‘consumables’ that are
needed during the installation.”

Infrastructure and In L. Schmitt, GSI/FAIR F'\I R



.
Conclusion

Main achievements:

® Solenoid construction in full swing — first yoke test assembly done

Dipole design work ongoing, construction contract in preparation

Barrel DIRC procurement started, delivery 90/98 bars, PMT evaluation complete
Barrel EMC first slice assembled, testing ongoing, finalisation of cooling

Reports: DCS TDR approved;
DAQT TDR, Infrastructure Report, EMC TDR Update Report submitted

® ® ® @

Upcoming milestones:
® [Forward tracker IKC with Poland

® Solenoid:;

- Start of cryostat construction
- Super-conductor production to finish by end 2021

® GEM TDR submission early 2021
® Dipole contract (with HESR)

In summary: PANDA remains on track for Day-1

Turn schedule risks into schedule opportunities F_\IR

Conclusion L. Schmitt, GSI/FAIR




PANDA Collaboration

— 1 (S =
— - B

UP Marche Ancona
U Basel

IHEP Beijing

U Bochum

Abant lzzet Baysal
U Golkoy, Bolu

U Bonn

U Brescia

IFIN-HH Bucharest
AGH UST Cracow
IFJ PAN Cracow
JU Cracow
Cracow UT

FAIR Darmstadt
GSI Darmstadt
JINR Dubna

U Erlangen

NWU Evanston

U Frankfurt
LNF-INFN Frascati

U & INFN Genova

U Gielten

Giresun U

U Glasgow

KVI-CART Groningen
Gauhati U, Guwahati
USTC Hefei

URZ Heidelberg
Dogus U, Istanbul
Okan U, Istanbul

FZ Jilich

Karlsruhe Institute of
Technology

IMP Lanzhou

INFN Legnaro

Lund U

HI Mainz

U Mainz

RINP Minsk

NRC "Kurchatov Institute"
- ITEP Moscow

MPEI Moscow

U Munster

BINP Novosibirsk
Novosibirsk State U

U Wisconsin, Oshkosh
U & INFN Pavia

PNPI St. Petersburg
West Boh. U, Pilzen
Charles U, Prague
Czech TU, Prague

IHEP Protvino

Irfu Saclay

KTH Stockholm
Stockholm U

SUT, Nakhon Ratchasima
SVNIT Surat-Gujarat

S Gujarat U, Surat-Gujarat
FSU Tallahassee

Nankai U, Tianjin

U & INFN Torino
Politecnico di Torino

U Uppsala

SMI Vienna

NCBJ Warsaw

U York

more than 420 physicists from 65 institutions in 18 countries

L. Schmitt, GSI/FAIR
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