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1. Why does receiver absorptance matter? 2. How can we create high-absorptance materials?

3. How do these materials perform 4. How long do the absorbers last?
at high temperatures?
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CSP receivers — solar absorption vs. IR emission
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Options for improving receiver absorptance

High-absorptance materials Coatings Surface engineering?
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https://link.springer.com/article/10.1007/s10765-016-2058-9/figures/14
https://www.kalapurna.com/product/other-metals/molybdenum
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We can make any surface black

SS RAB02CA

Park and Verma et al. Joule (2025)
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Absorptance before vs. after laser processing
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Room temperature measurements with reflectance spectroscopy

Park and Verma et al. Joule (2025)
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Laser processed surfaces achieve high emittance
(= high absorptance) at high temperatures

Emission enhancement = LaBS / pristine
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What about visible / NIR emittance? ;
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Laser processed surfaces achieve high emittance
(= high absorptance) at high temperatures

Electrical power density
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Durability of laser processed absorbers in air
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Durability of laser processed absorbers in inert gas
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Highest-temperature, longest-duration durability
tests of structured surfaces to date

~pm 1.00
20007 F FF R i
This work ]
18001 ~ . ~ {Moss
N | ] E
& I . =
< 1600 1 BIodu etals Thiswork - - . 090 ~
&) -\\\O ‘\ * : %
3 1400 _“1 ok @ - Chirumamilla et al.’2 78 . - 0.85 3
© Alpin et al. TN ] . -
QL) - . ' 8 (/[e e : _'CE
S 1200 Gonoctal> @ o ' ; 3
o ! Changetals “~. e”Q’/ - 10.80 5
— - _cRinnerbauer etal.™ _ This wor //7 Noc et al.” Re)
1000 __. : * ~<_Torres etal.2 | - <
SN ?t B Chou et al.™ Q L . ;.\* 0.75
800 s R TSTB BT &t al 73
I “Rubin et al.”

. o.70
100 10 10° 10°

Park and Verma et al. Joule (2025) D u ratIOn (h)

11



Receiver efficiency Absorptance Performance characterization Durability

Nanoparticle sintering reduces absorptance

Before After

Bulk material

Nanoparticles are sintering to form a smooth surface

Can we model this to predict long-term behavior?
12
Park and Verma et al. Joule (2025)
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Modeling sintering to extrapolate durability testing

(Including surface diffusion + vapor pressure effects)
Avg. Absorptance
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1. Why does receiver absorptance matter?

2. How can we create high-absorptance materials?
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3. How do these materials perform 4. How long do the absorbers last?
at high temperatures?
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1. Why does receiver absorptance matter? 2. How can we create high-absorptance materials?
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3. How do these materials perform
at high temperatures?

4. How long do the absorbers last?

Avg. emissivity

Emission enhancement
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