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| CARMENES N(RMAIN VACUUM TANK
PROACTIVE

R&D
Returning gas flow Cold flow Heat exchanger(”  Radiation shield \\ (5 o chanics
& MLI layer
Detector

cryostat

Optical bench

Flow splitters

Insulation legs
& collectors

Vacuum vessel

Gas bayonets
& On/Off valve
Courtesy of Eduardo Mirabet

& Santiago Becerril 5
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CARMENES N(RMAIN VACUUM TANK

New Instrumentation and Legacy ProjectsG@alarAlto

Challenge:

- Minimize thermal flux

- Low thermal gradient

- Thermal contractiorBmm/m
- Absorb deformation

- Maximize natural frequency

Performances:

- Working temperature 140 K
Max. total thermal flux < 16 W
Max. feet thermal flux < 2W
Natural frequency > 17 Hz
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PROACTIVE

R&D

Optical Bench
140 K

JHerranz

CARMENES NFOPTICAL BENCH SUPPORTING SYSTEM

Radiation Shield Optical bench description:
140 K ' - Dimensions 2700 x 850 x 100

- Material aluminum(~ 650 kg)

G10 Isolation Bottom frame
feet 291 K
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| CARMENES NFOPTICAL BENCH SUPPORTING SYSTEM
PROACTIVE
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WARM
Bench (140 K)

Optical bench

Sliders

|
| l G10 feet
|

I
: PRELOAD

COLD 142 MPa

o 5000 10000 ()
500 500
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| CARMENES NFOPTICAL BENCH SUPPORTING SYSTEM
PROACTIVE

R&D

Resulting modes Sliders Configuration

N
el

3 strategically oriented slider
allows bench thermal contractions
with an acceptable rigidity (17 Hz
for the first mode)
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| CARMENES NGRCOOLING SYSTEM OPTIMIZATION
PROACTIVE

R&D

Radiation Shield . Challenge:
- Minimize thermal gradient on the Opt. Benclt

- Notindividualregulation for each heat
exchanger

- 2 Heat exchangers per cooling line

- Heat exchanger positiomptimization

- Radiation and conduction heat loads

- Very low emissivity values

Heat exchangers
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| CARMENES NGRCOOLING SYSTEM OPTIMIZATION
PROACTIVE

R&D 2 Steps FEA
1/4 3D FEA Radiation model 3D FEA Radiation and Conduction model
Vessel to R. Shield R. Shield and Feet to Optical Bench

R. Shield

R. Shield Feet

D ! 1000,00 O pt. Be n Ch .00 I 100000 ¢
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CARMENES NGRCOOLING SYSTEM OPTIMIZATION

PROACTIVE Temperature distribution

139.24
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| CARMENES NiRiberExitUnit ¢ Final design
PROACTIVE

R&D :
Assembly Imag Slicer

XY Rotation Rotation
Regulation

High stability alignment
system foroptical components
A 5um resolutionoptical axis
A 250uradang.resolution

A 140 K workingemperature
Configurations:

A Warm

A warm-AlV

A Cold

Focal
Adapter
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ARMENES NiRiberExitUnit - Manufacturing, Integration & Commissioning

PROACTIVE

R&D Miniature Fibber Alignment System

A High precision machining
A Thermal ageing

A Mineral black anodizing
A Vacuum compatible

300um opticfibbers

200 um Pin Hole Mask
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4 um resolution
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| CARMENES NtHchelleMount ¢ Finaldesign
PROACTIVE

R&D
High precision

High stabilitylarge optical support
J yiary P PD bolted Al box

A Working temperature: 140 K
A Flatness:~ 10um

Tilted Al support

Optical
element

OFHO hermallinks

Thermal contraction
absorbers
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ARMENES NEehelleMount ¢ Manufacturing, Integration & Commissioning

PROACTIVE
R&D
Pre-Machining Cryogenic Ageing
Mineral Anodizing Cristal Supports Machining
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