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SPATIALLY RESOLVED HIGH RESOLUTION
SPECTROSCOPY

Now/When XRISM flies

Hitomi SXS / XRISM Resolve

FoVi(2.9:x2.9, HEW=100")

Credit Jeremy Sanders (MPE), Composition: ACCOTeam

When Athena flies

FoV (5' eq. @), HEW=5-10")
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THE X-1IFU IN A FEW KEY NUMBERS

Parameter X-IFU Requirement / Value

Energy range 0.2-12 keV
Energy resolution 4 eV (design to 3 eV)
Field of view 4’ equivalent diameter bhotone  EPA T Gsomi
I - 20K
: Y \ [ 270K~300K (RT)
Pixel size ~ 5" (1504 pixels) with < 10”” PSF HEW C ! Abs?’ber i
Effective area ~0.57 m2at 1 keV Credit: GSEC - g TESflxel
~0.07 m? at 7 keV ' o | MUXSQUID ||
Non X-ray background 8 103 cps/cm?/keV Main detector (GSFC) typ- 10 WA g ] AvPsqQuID
typ. 10 mV C
L h 2039
aune » 1504 TES detectors o C
p.0.
Orbit L1 operated at 50 mK ’
Mass budget at I-IR 367 kg . ] ]
** Read out with Time
Power budget at I-IR 537 W Domain Multiplexing
(32 channels with MUX
factor of 48)
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THE X-1IFU IN A FEW KEY NUMBERS

Parameter X-IFU Requirement / Value

Energy range
Energy resolution
Field of view

Pixel size

Effective area

Non X-ray background

0.2-12 keV
4 eV (design to 3 eV)
4’ equivalent diameter

~ 5" (1504 pixels) with < 10” PSF HEW

~0.57 m?at 1 keV
~0.07 m? at 7 keV

8 103 cps/cm?/keV

Launch
Orbit
Mass budget at I-IR

Power budget at I-IR

2039
L1
367 kg

537 W

Credit: GSFC Credit: INAF/SRON
Main detector (GSFC) Anti-coincidence detector
(INAF)
< 1504 TES detectors “* 4 pixels with thick Si
operated at 50 mK absorber and TES
sensor

“* Non-multiplexed

+* Read out with Time SQUID readout

Domain Multiplexing
(32 channels with MUX
factor of 48)
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THE X-1FU INSTRUMENT IN THE NEW
ATHENA SPACECRAFT

50K Vessgl

MK IIF ccu

20K In’FCTA

VG-2 (80 K
VG-3 (50K

-
et
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Scopes

[ PLC [ESA / SC Pri : —
[] X-IFU [Consortium)] /N S - ol )
[] CCU [NASA] WFEE; A

Credit: ESA
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THE X-1FU INSTRUMENT IN THE NEW
ATHENA SPACECRAFT

7 20K Vessel
< (< |g 20K Shield N —m . -
o o o
=l e e
:; 8 8 T3 (4K) IIF Thermal stages
Sl 3 2 CCUCTA 71 70 (~50 mK)
I T1 (~325 mK)
T2 (~18K)
T3 (~4.5K)
[ T4 (~20K)
[ 75 (~50K)
5(3? T6 (~90 K)
<:| § 177 (~ 170K)
z B3 (RT)
<y
C? l =k
T \
L 3‘5 o [ VG-3 (50K)
S Ty

VG-2 (90 K)

\
VG-1 (170 K)

\

To remote
X-IFU Warm Harness CCU CPA

Credit: ESA
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THE X-1IFU CRYOGENIC ARCHITECTURE

7 50K Vessel
2 v B 20K Shield
o o o
= o g T3 (4K) I/F Thermal stages
¢ 2 |5 CCUCTA [ 70 (~50 mK)
I T1 (~325 mK)
T2 (~1.8K)
T3 (~4.5K)
[ T4 (~20K)
- 75 (~50K)
é‘;;’ S T6 (~90 K)
<:| sHle [177 (~170K)
L& B :(RT)
D/
CS) /& i = \
g \
L §00 ¢ o £ Eves ok B\ 3\ W
@ | @ ] %
> M L8/ : B
Ty VG-2 (90 K) -
s I / i T -
5 ] WL \3\
VG-1 (170 K)

PLC top floor (300K) \
cunnector
Othe __/ bracket or split box \

To remote
X-IFU Warm Harness CCU CPA

Post-reformulation cryogenic architecture

% 50 K passive cooling thanks to series of
V-grooves

“» Active cooling down to 45 K (+ 20 K
thermal intercept) via remote US cooler
(NASA)

%+ Cooling down to 50 mK via multi-stage
ADR (MAX, CEA dSBT)
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THE DEVWAR ASSENMBLY

Thermal feedthrough for 4K \Y
and 20K cooling

Vaccuum +
EMC tight
Outer vessel

TO

50 K Dewar (AVS) configuration result of a large
trade-off optimization

%+ 5 configuration thoroughly studied (more if
counting the local variants)

* Main features of chosen configuration

“» Two series of CFRP struts

*» |sostatic configuration
Dewar Entrance Assembly (CSL) “* Mechanical interface at center of 4K Core
with Dewar Door < Hardly structural 20 K shield

L 4

Low conductivity
CFRP struts
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THE DEVWAR ASSENMBLY

Thermal feedthrough for 4K
and 20K cooling

S

Vaccuum +
EMC tight
Outer vessel

50 K Dewar (AVS) configuration result of a large
trade-off optimization

%+ 5 configuration thoroughly studied (more if
counting the local variants)

* Main features of chosen configuration

“» Two series of CFRP struts

*» |sostatic configuration
Dewar Entrance Assembly (CSL) “* Mechanical interface at center of 4K Core
with Dewar Door < Hardly structural 20 K shield

L 4

Low conductivity
CFRP struts
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THE 4K CORE

FEA Thermalisation

The 4K Core is the « heart » of the instrument (IF T° <5K) B3 Etcticalconection

“» Accommodates two main subsystems
*» The Focal Plane Assembly (SRON)
*» The Multi-stage ADR for X-IFU (CEA SBT)
“» The 4K core constitutes a second Faraday cage

Several configurations being traded. Main criteria:
“» Harness length

“* Independent AIT of 50K-4K cold harness inside the

Dewar
«¢» 4K Core mass and volume

® EMC gasket
=== (Cold Harness

= —-= Thermal link
T~
T3 DEWAR feedthrough l-\ | Cold harnesses
thermal link \
\‘\‘
[
\ N
Ll
| |
FPA
B 73 Stage
X [ T2 Stage
Il T1 Stage
THF4 Il TO Stage
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THE 4K CORE

The 4K Core is the « heart » of the instrument (IF T° <5K)
“» Accommodates two main subsystems

*» The Focal Plane Assembly (SRON)

*» The Multi-stage ADR for X-IFU (CEA SBT)
“» The 4K core constitutes a second Faraday cage

Several configurations being traded. Main criteria:

“* Harness length

% Independent AIT of 50K-4K cold harness inside the
Dewar

%+ 4K Core mass and volume
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LK CORE DM : MIAIN COMIPONENTS

FPA DM1.1 MAX DM COLD HARNESS DM STRUCTURE 4K CORE DM assembly
Focal Plane Assembly  Multi ADR for X-IFU — (internal view)
SRON (NL) CEA-DSBT (F) CNES — AXON (F) CNES — SAP (F)

CNES (F)

5- stages ADR

FPA DM1.1 under MAX DM under AIT at CEA
tests at SRON dSBT (old T2 model shown)
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LK CORE DM : MIAIN COMIPONENTS

FPA DM1.1 MAX DM COLD HARNESS DM STRUCTURE
Focal Plane Assembly  Multi ADR for X-IFU —
SRON (NL) CEA-DSBT (F) CNES — AXON (F) CNES — SAP (F)

MAX DM

Bl s IS~

FPA DM1.1 under MAX DM under AIT at CEA Thermalization test at CNES
tests at SRON dSBT (old T2 model shown)

4K CORE DM assembly

(external view)

CNES (F)

50 kg
=~700 mm
® =500 mm
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LK CORE DM : MIAIN COMIPONENTS

FPA DM1.1 MAX DM bly
Focal Plane Assembly | Multi ADR for X-IFU Excellent energy resolution perfromance obtained on FPA DM1.1 +
SRON (NL) CEA-DSBT (F) WFEE DM + GSE US electornics

>-stages ADR Measured accross 4 readout columns

FWHM = 2.2820.01 eV
AEC=0.012120.0034 eV 4 colL!mns
800004 S'oPe =1.00620.001 108 plxe ls
Reduced x? = 3643.1/195 = 18.68
2 676749 counts AE=2.28¢eV
w
£ 60000
=]
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©
&
S 40000
E
=3
=

20000 1

\'*.'.-f.'.w“""""““'“‘""“

5875 5880 5885 5890 5895 5900 5905 5910 5915
Energy (eV)

See E. Taralli’s
talk

g 2 2§ -__,_'.,_ ‘._'5._ - ' 3
FPA DM1.1 under MAX DM under AIT at CEA Thermalization test at CNES
tests at SRON 4SBT (old T2 model shown)
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LK CORE DM : MIAIN COMIPONENTS

FPA DM1.1 MAX DM COLD HARNESS DM STRUCTURE
Focal Plane Assembly] Multi ADR for X-IFU
SRON (NL) CEA-DSBT (F) 4 stages of MAX operated down to 350 mK

— T2s
— T2cC
—_— TI1s
— Tlc

25.5 26.0 26.5 27.0 L1.D 28.0

Time [h]
See S. Martin’s W

sy A
- 50 kg
=~700 mm
: . . - ® =500 mm
FPA DM1.1 under MAX DM under AIT at CEA Thermalization test at CNES - q)
tests at SRON dSBT (old T2 model shown)
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4K CORE DM : FINAL TEST CONFIGURATION

SCADAS
Accelerometers data & microshaker operation

4

4K core DM in SVOL
cryostat

EMC EGSE
Magnetic field injection Command and Control

STAR 4K
SVOL HK

p I —————

Cold harness _4&
/,
>

"

o ———————————— - -

4K core DM Subsystems
main EGSE

CryoAC EGSE
HK & CryoAC read out chain

o
/’
i

SS

——————————

FPA DFEE EGSE

\
1
1
1
1
1
1
1
1
1
1
i
FPA HK i
1
1
1
1
1
1
1
1
1
1
7

MAX EGSE - CRYOFLEX

X-Ray S MTS
ay Source (MTS) ADR power supply & HK

4K core DM assembly 11/26 -12/26
Integration into SVOL cryostat + set up validation 01/27 —03/27
4K core DM test campaign 03/27 —09/27

STAR 4K
4K core DM HK

o

MTS EGSE
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EARLY VERIFICATION OF X-IFU DETECTION CHAIN

See poster 14146-173

Detection chain characterization tests Study of impact of cold harness

“* Functional and interfaces validation *» Crosstalk characterization (< -60-70 dB up to 10 MHz)
+» Signal integrity with E2E chain ++ Signal bandwidth optimization

*+ Readout noise characterization “» Modified wire material from SST to PhBr

** Coupling with DM DC/DC converter ** Optimized I/F impedances in WFEE and FPA
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EARLY VERIFICATION OF X-IFU DETECTION CHAIN

Crosstalk Loom Constantan
(with connector at Middle)

FB dynamic signal @TRIX

3,50E-02 J o

A
3,00E-02 r& ya
2,50E-02 /

2,00E-02 ’N\[/
1,50E-02 oo e il
1,00E-02 g wrr NI Loom_Ref
5 00E-03 = _— ""ﬂ i ——Loom_MDM25_Guard_Pin
- ﬂf ‘|‘N | —Loom_MDM25_Guard_Conn
0,00E+00 1 N’I q\ rf U —Loom_MDM15_Guard_Conn
-5,00E-03 s ll ‘ Mr W
-1,00E-02 A Wil V
0,00E+00 2,00E-07 4,00E-07 6,00E-07 8,00E-07 1,00E-06 i/ '
CH1 CH3 CH2 ' l
S ~ See poster 14146-1/3
Detection chain characterization tests Study of impact of cold harness
“* Functional and interfaces validation *» Crosstalk characterization (< -60-70 dB up to 10 MHz)
+» Signal integrity with E2E chain ++ Signal bandwidth optimization
*+ Readout noise characterization “* Modified wire material from SST to PhBr
** Coupling with DM DC/DC converter “» Optimized |I/F impedances in WFEE and FPA
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DM WARNM ELECTRONICS COUPLED TO SO0 NMIK TEST
BENCH

DRE DM (DMX DM + RAS DM)
& GSEs

Looms

[ Heat switch }

Looms &

=]
Interco
n

i = WFEE DM
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DM WARNM ELECTRONICS COUPLED TO SO0 NMIK TEST
BENCH

DRE DM (DMX DM + RAS DM)
& GSEs

“» Almost complete set of DM warm readout electronics
coupled to representative differential cold electronics

“* Includes GSFC TES array and NIST SQUID stages

» Verified full functionality of the detection chain, including
SQUID, TES characterization and pulse acquisition (FLL
parameters not optimized)

“» Performance tests expected just after the summer
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PROGRESS AND DENMIONSTRATION OF OTHER

SUBSYSTENMNS

Part of 4K Core DM campaign

Subsystem

Focal Plane Assembly
TES array

MUX SQUIDs

AMP SQUID

Warm Front-End Elec.
Digital Readout Elec.
4K Core

SubK cooler

CryoAC

Qold harness

Institute
SRON (NL)
GSFC (US)
NIST (US)

VTT (FI)

APC (FR)

IRAP (FR) + IAP (CZ)
CNES (FR)
CEA dSBT (FR)
INAF (IT)

CNES (FR)

Impact of reformulation

Reduction of FoV,

Reduction of FoV, change of segmentation
Only change of “aspect ratio”

No change

Elec. design identical, new units repartition
Elec. design identical, new units repartition
Complete redesign

Almost complete redesign (except 50mK stage)
Almost no impact (reduction of FoV)

Significant redesign

J

4K Core Controller
Instrument Control Unit
Thermal filters

50K Dewar

Dewar Entrance Assy.

Calibration Assembly

CEA IRFU (FR) + SRON (NL)
INAF (IT)

UniPa (IT)

AVS (SP)

CSL (B)

SRON (NL)

UniGe (S)

Significant redesign for 5 stage ADR

Almost no impact (change of # of SpW I/F)
new external filter

New subsystem

New subsystem

Almost no impact (change of diameter)

Filter wheel
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PROGRESS AND DENMIONSTRATION OF OTHER
SUBSYSTENMNS

c Subsystem Institute

o0 Focal Plane Assembly SRON (NL)

g TES array GSFC (US)

s MUX SQUIDs NIST (US)

S AMP SQUID VTT (FI)

?) Warm Front-End Elec. APC (FR)

| -

(@) Digital Readout Elec. IRAP (FR) + IAP (CZ)
:4) 4K Core CNES (FR)

qj—) SubK cooler CEA dSBT (FR)
+ CryoAC INAF (IT)

é.c Qold harness CNES (FR)

Impact of reformulation

Reduction of FoV,

Reduction of FoV, change of segmentation
Only change of “aspect ratio”

No change

Elec. design identical, new units repartition
Elec. design identical, new units repartition

Complete redesign

Almost complete redefign (except 50mK stage)

ction of FoV)
Significant redesign j

4K Core Controller

CEA IRFU (FR) + SRON (NL)

Instrument Control Unit  INAF (IT)

Significant redesign for 5 stage ADR

Almost no impact (change of # of SpW I/F)
new external filter

New subsystem

New subsystem

Almost no impact (change of diameter)

Coincidence demonstrated in FPA DM1.1

FPA DM1.1 - Coincidence event 1

L —— TES array pixel (1,3)
0.8 1 - CryoAC

o] DT i, “CSEES - .~ Sl

—2000 0O 2000 4000 6000 8000 10000
Time [us]

See posters: 14146-1/71,1/6,183, 184,
199

Thermal filters UniPa (IT)
50K Dewar AVS (SP)
Dewar Entrance Assy. CSL (B)
Calibration Assembly SRON (NL)
Filter wheel UniGe (S)
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PROGRESS AND DENMIONSTRATION OF OTHER
SUBSYSTENMNS

Subsystem Institute Impact of reformulation

Focal Plane Assembly SRON (NL) Reduction of FoV, /Breadboard electronics to be coupled With\
TES array GSFC (US) Reduction of FoV, change of segmentation ADRin Fall 2026

MUX SQUIDs NIST (US) Only change of “aspect ratio” ) )

AMP SQUID VTT (F) No change 50 mK thermometry characterization at
Warm Front-End Elec. APC (FR) Elec. design identical, newgunits repartition both SRON and CEAs

Digital Readout Elec. IRAP (FR) + IAP (CZ) Elec. design identical, newgunits repartition k See poster 14146‘197/
4K Core CNES (FR) Complete redesign

SubK cooler CEA dSBT (FR) Almost complete redesignf{except 50mK stage)

CryoAC INAF (IT) Almost no impact (reductign of FoV)

Cold harness CNES (FR) Significant redesign j

Part of 4K Core DM campaign

4K Core Controller CEA IRFU (FR) + SRON (NL) it : age ADR

Instrument Control Unit  INAF (IT) Almost no impact (change of # of SpW I/F)
Thermal filters UniPa (IT) new external filter
50K Dewar AVS (SP) New subsystem

Dewar Entrance Assy. CSL (B) New subsystem

Calibration Assembly SRON (NL) Almost no impact (change of diameter)
Filter wheel UniGe (S)
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PROGRESS AND DENMIONSTRATION OF OTHER
SUBSYSTENMNS

Part of 4K Core DM campaign

Subsystem Institute Impact of reformulation
Focal Plane Assembly SRON (NL) Reduction of FoV, / ICU H/\N and S/\/\/ SRR in Fall 2026 \
TES array GSFC (US) Reduction of FoV, change of segmentation
MUX SQUIDs NIST (US) Only change of “aspecjratio”
AMP sSQUID VTT (FI) No change See pOSter 14146-186
Warm Front-End Elec. APC (FR) Elec. design identical, lew units repartition k /
Digital Readout Elec. IRAP (FR) + IAP (CZ) Elec. design identical, lew units repartition
4K Core CNES (FR) Complete redesign
SubK cooler CEA dSBT (FR) Almost complete redeflign (except 50mK stage)
CryoAC INAF (IT) Almost no impact (redfiction of FoV)
vold harness CNES (FR) Significant redesign j

4K Core Controller CEA IRFU (FR) + SRON (NL)  Significant redesign fol§5 stage ADR

Instrument Control Unit  INAF (IT) ge of # of SpW I/F)

Thermal filters UniPa (IT) new external filter
50K Dewar AVS (SP) New subsystem

Dewar Entrance Assy. CSL (B) New subsystem

Calibration Assembly SRON (NL) Almost no impact (change of diameter)
Filter wheel UniGe (S)
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PROGRESS AND DENMIONSTRATION OF OTHER

SUBSYSTENMNS

Subsystem Institute

Focal Plane Assembly SRON (NL)
TES array GSFC (US)
MUX SQUIDs NIST (US)
AMP SQUID VTT (FI)
Warm Front-End Elec. APC (FR)

Digital Readout Elec.

Part of 4K Core DM campaign

4K Core CNES (FR)

SubK cooler CEA dSBT (FR)

CryoAC INAF (IT)
Qold harness CNES (FR)

IRAP (FR) + IAP (CZ)

Impact of reformulation

Reduction of FoV,

Reduction of FoV, change of segmentation
Only change of “aspect ratio”

No change

Elec. design identical, new units repartition

Elec. design identical, §ew units repartition

Complete redesign
Almost complete redeflign (except 50mK stage)
Almost no impact (redfiction of FoV)

Significant redesign

/ Optimized design for new diameters \

Technology characterization in progress

E-THF - @ 250 mm

THF50 - @ 110 mm
THF4 - @ 80 mm

THFO - @ 50 mm
Mirror Beam + { l

110 mm Detector

Mxs Beam

XS Beam 145 mm

260 mm

630 mm if
e v

J

4K Core Controller

Instrument Control Unit  INAF (IT)

Thermal filters UniPa (IT)
50K Dewar AVS (SP)
Dewar Entrance Assy. CSL (B)
Calibration Assembly SRON (NL)
Filter wheel UniGe (S)

CEA IRFU (FR) + SRON (NL)

Significant redesign foll5 stage ADR

Almost no impact (chafhge of # of SpW I/F)

w external filter

New subsystem

New subsystem

Almost no impact (change of diameter)

K See posters: 14146-169, 172,182, 1@
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PROGRESS AND DENMIONSTRATION OF OTHER
SUBSYSTENMNS

Part of 4K Core DM campaign

Subsystem Institute Impact of reformulation
Focal Plane Assembly SRON (NL) Reduction of FoV, . .
TES array GSFC (US) Reduction of FoV, change of segmentation Breadboard of key teChnC)lOgleS bemg
MUX SQUIDs NIST (US) Only change of “aspect ratio” maHUfaCtured’ to be tested before Fall
AMP sSQUID VTT (FI) No change 2026
Warm Front-End Elec. APC (FR) Elec. design identical, new units repartition 50 K Dewar DM to be fabricated
Digital Readout Elec. IRAP (FR) + IAP (CZ) Elec. design identical, new units repartition
4K Core CNES (FR) Complete redesign
SubK cooler CEA dSBT (FR) Almost complete redeflign (except 50mK stage)
CryoAC INAF (IT) Almost no impact (redfiction of FoV)
vold harness CNES (FR) Significant redesign j
4K Core Controller CEA IRFU (FR) + SRON (NL)  Significant redesign fol5 stage ADR
Instrument Control Unit  INAF (IT) Almost no impact (chafhge of # of SpW I/F) Credit: AVS
Thermal filters UniPa (IT) w external filter
50K Dewar AVS (SP)
Dewar Entrance Assy. CSL (B) New subsystem
Calibration Assembly SRON (NL) Almost no impact (change of diameter)
Filter wheel UniGe (S)
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PROGRESS AND DENMIONSTRATION OF OTHER

SUBSYSTENMNS

Impact of reformulation

Reduction of FoV,

Reduction of FoV, change of segmentation
Only change of “aspect ratio”

No change

Elec. design identical, new units repartition
Elec. design identical, new units repartition

Complete redesign

Almost complete reddsign (except 50mK stage)
Almost no impact (requction of FoV)

Significant redesign

J

c Subsystem Institute
o0 Focal Plane Assembly SRON (NL)
g TES array GSFC (US)
s MUX SQUIDs NIST (US)
S AMP SQUID VTT (FI)
?) Warm Front-End Elec. APC (FR)
| -
(@) Digital Readout Elec. IRAP (FR) + IAP (CZ)
:4) 4K Core CNES (FR)
frc—) SubK cooler CEA dSBT (FR)
+ CryoAC INAF (IT)
é.c Qold harness CNES (FR)
4K Core Controller CEA IRFU (FR) + SRON (NL)
Instrument Control Unit  INAF (IT)
Thermal filters UniPa (IT)

50K Dewar AVS (SP)

Dewar Entrance Assy. CSL (B)
Calibration Assembly SRON (NL)
Filter wheel UniGe (S)

Significant redesign far 5 stage ADR

Almost no impact (ch§nge of # of SpW I/F)
ew external filter

New subsystem

Almost no impact (change of diameter)

New design based on motorized solution

Breadboards on-going

Door Lever Door Cover

Baffle

Observation
Window
Door

Actuator

DEA Main
body

Polymer gasket HDRM Assembly

See poster: 14154-101
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PROGRESS AND DENMIONSTRATION OF OTHER
SUBSYSTENMNS

Part of 4K Core DM campaign

Subsystem Institute Impact of reformulation

Focal Plane Assembly SRON (NL) Reduction of FoV,

TES array GSFC (US) Reduction of FoV, change of segmentation

MUX SQUIDs NIST (US) Only change of “aspect ratio”

AMP sSQUID VTT (FI) No change

Warm Front-End Elec. APC (FR) Elec. design identical, new units repartition

Digital Readout Elec. IRAP (FR) + IAP (CZ) Elec. design identical, new units repartition

4K Core CNES (FR) Complete redesign

SubK cooler CEA dSBT (FR) Almost complete redesign (except 50mK stage)

CryoAC INAF (IT) Almost no impact (reduction of FoV) / X—ray tail of MXSs understood and \
vold harness CNES (FR) Significant redesign j photocathode agemg characterized

4K Core Controller CEA IRFU (FR) + SRON (NL)  Significant redesign forS.staga ADR

Instrument Control Unit  INAF (IT) Almost no impact (ch§nge of # of SpW I/F) See poster: 14146-186

Thermal filters UniPa (IT) ew external filter

50K Dewar AVS (SP) New subsystem k /

Dewar Entrance Assy. CSL (B) New subsystem

Calibration Assembly SRON (NL)

Filter wheel UniGe (S)

EX
: ; ¢ Y .
e cnéés @irap SRON o~ B8] Qvs & © .. D Ta] o @ NisT |

Fraternité



PROGRESS AND DENMIONSTRATION OF OTHER
SUBSYSTENMNS

Part of 4K Core DM campaign

Subsystem Institute Impact of reformulation
Focal Plane Assembly SRON (NL) Reduction of FoV,
TES array GSFC (US) Reduction of FoV, change of segmentation
MUX SQUIDs NIST (US) Only change of “aspect ratio” New Filter Wheel design optimized for 5
AMP sSQUID VTT (FI) No change pOSitiOﬂS
Warm Front-End Elec. APC (FR) Elec. design identical, new units repartition
Digital Readout Elec. IRAP (FR) + IAP (CZ) Elec. design identical, new units repartition Sl _ — OBFAXBE
4K Core CNES (FR) Complete redesign P
SubK cooler CEA dSBT (FR) Almost complete redesign (except 50mK stage)
CryoAC INAF (IT) Almost no impact (reduction of FoV)
vold harness CNES (FR) Significant redesign j
4K Core Controller CEA IRFU (FR) + SRON (NL)  Significant redesign fdr 5 stage ADR
Instrument Control Unit  INAF (IT) Almost no impact (ch§nge of # of SpW I/F)
Thermal filters UniPa (IT) ew external filter
50K Dewar AVS (SP) New subsystem LN 4
Dewar Entrance Assy. CSL (B) New subsystem /| . ;-_';:\m_:,

Calibration Assembly SRON (NL) Almost no impact (chf§nge of diameter)

Credit: UniGe

Filter wheel UniGe (S)
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CONCLUSION

» Significant demonstration activities have been conducted across the consortium over the past years, the latest test
results are extremely encouraging and give us great confidence in the maturity of the system

“» X-IFU instrument architecture has been stable since the reformulation and is being consolidated towards the I-SRR in
a few months

% 2027 will be a key year for the project with the NewAthena mission adoption and the test of the 4K Core DM

2023 2024 2025 2026 | 2027 | 2028 | 2029 2030 2031 | 2032 2033 2034 R 2038 | 2039
<
‘ R SHHE 13! R ::::::::::::::::::EEEEEEEEEE Wo
Rescope Delta-Phase A/B1with Primes Adoptior ITT/ 2 starting 28 PDR PhaseC SCCDR PhaseD FAR #
S1-20R7 selection $1-2029 $1-2032 Mid 2038 Launch
$139
I
| .
X IFU SRR . 2028 22000
$2-2026 TN : ’
s kiR ] Y : EHH ZPY
4K CoreDM A X-IFUEM A M FUPFM Del
Test AIT Dev & AIT $2-2034
i |
I
|
|
I I
! [ | |
Sub;isl.emDM Subsystem DM | 1 |
sign Fab & Test | ! !
SuPsystem EMdesign, Fab & test : 1
1 SubsystemFM
| Fal)&TestI
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THE X-1FU: A LARGE INTERNATIONAL COLLABORATION

pamesses route Monday 6" talks 50 mK thermometry, 14146-197
*<IFU T ng sl X-IFU overview, 14146-22 CryoAC electronics, 14146-199
L :X—stage ADR (MAX) TES array, 14146-26
S Bol o . cements Multi-stage ADR, 14146-27 FPA DM1.1 status, 14146-201
( % | SIS FPA DM1.1, 14146-196 FPA DM1.1 pvib, 14146-202
— CryoAC-WFEE| = ! CryoAC & AMP SQUIDs
== L
— P CIECEEIERE Monday 6™ posters Tuesday 7t talk
heE g =il /=] ! L___THFsomk__| THF mech. design, 14146-169 TES array back-up, 14146-59
J )‘ ‘ R | % CryoAC TRL5, 14146-171
| oce : Detection chain DMs, 14146-173 "
: qNERm Vo500 —  WFEE status, 14146-175 Tuesday 77 poster
1 - V61 (170K) PLC FW [FHETE0K] — CryoAC SQUIDs, 14146-176 LNA performance, 14146-247
— bo [ e B ccomstor calib., 14146-179
- — ‘ Photon shot noise, 14146-182 Thursday 9t poster
Non X-ray bkg, 14146-183 o
- . o [ CryoAC TRL5, 14146-184 WEFEE rigid-flex PCB, 14146-350
*Cold harnesses are provided by France || Connectors (split boxes at PLC floor not shown) [§) AIr&EMCtight connexion @ Thermal feedthrough MXS tai|} 14146-185
[ Netherlands | [ italy | | NRGINSRARER) | Switzerland | [ Belgium | [ Finland | ESA/Primes ICU status, 14146-186 Frlday 10th poster
DRE status, 14146-187 DEA status, 14154-101
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