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One year ago…
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MiC setup (Pollica, 2024)

cryostat

copper lower plate

upper plate

Al2O3 Al2O3

CNT

0.5 mm

-HV

GND

vertically-aligned CNTs

120 𝜇m 

original idea by 
Alice Apponi 

(RomaTre)

Fabricated at QR Lab - INRiM (Turin) 
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Some differences (Dec 24 – Jan 25)

1) CNTs reduced to send less electrons on the shield
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100 𝜇m x 100 𝜇m

60 𝜇m x 60 𝜇m

𝜎𝑒 ∝ 𝐴𝑟𝑒𝑎 → 40% improvement
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Some differences (Dec 24 – Jan 25)

1) CNTs reduced to send less electrons on the shield 2) smaller TES area

100 𝜇m x 100 𝜇m

60 𝜇m x 60 𝜇m

𝜎𝑒 ∝ 𝐴𝑟𝑒𝑎 → 40% improvement

3) gold wire bondings 

4) Optical fiber added for low E calibration

Not really aligned

Eph = 3.06 eV
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What did we obtain?

• Stabilization of TES working point

(T0, R0)
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Normal 
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Typically expressed as a percentage of RN

Not fixed during 
electron emission 
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What did we achieve?

• Stabilization of TES working point

TES wp was changing during
measurements due to overheating

fixed wp
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• More defined histogram shape

What did we achieve?
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• More defined histogram shape

What did we achieve?
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Amplitude High-energy peak resolution improved

Fully absorbed e-

𝜎𝑒 ∝ 𝐴𝑟𝑒𝑎
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Left tail reduced

Partially absorbed e-
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A known energy level

trigger level 3 eV
unknown 
energy level

low energy calibration with 406 nm
photons using optical fiber
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A known energy level

trigger level 3 eV
unknown 
energy level

low energy calibration with 406 nm
photons using optical fiber

10 20 30 …
Energy [eV]
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Energy calibration with photons

Due to misalignment of the fiber, it was NOT possible to calibrate the TES in the full range

Sending more photons/pulse was heating up the TES
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The sharper the peak the easier the fit…
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Saturation energy & Energy resolution

plateau = saturation reached

Temperature 

R
es

is
ta

n
ce

R = RN

R = 0

TC

Vcnt ∼ 106 eV

𝜎𝑒 𝐸 =
𝜎𝑅

𝜇
𝐸𝑒

𝐸𝑒 is the electron
nominal energy

𝐸𝑒 = 𝑒𝑉𝑐𝑛𝑡 − 𝜑𝑡𝑒𝑠

 = 𝑒𝑉𝑐𝑛𝑡 − 4.4 𝑒𝑉
unreliable values
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Calculation repeated with charge distribution

no more saturation

Δ𝐸 ∝ 𝐸

𝜎𝑒 ≈ 1.6 eV @98 eV electrons
to be compared with 2.5 eV in dec ’24

factor of 0.6 gained
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Some conjectures on resolution

1.5 eV < 𝜎𝑒 < 2.0 eV for 92-106 eV e-

➢ In terms of charge, we showed:

resolution as Dec ′24

resolution as paper
∼ 0.6

➢ Let’s impose this ratio in ”conserved” also in
terms of amplitude:

0.6 =
resolution as Dec ′24

resolution as paper (1 eV)

𝜎𝑒 ∼ 0.6 for 92-106 eV electrons
40% improvement!
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Conclusions

➢ Reduction of CNTs

➢ Smaller TES active area

Stable working point

Left tail of high energy peak reduced

Enhanced energy resolution on charge

40% improvement expected* on amplitude 

➢ Further reduction of CNTs chip area

➢ A posteriori TES high-energy calibration with photons
cryostat

copper lower plate

upper plate
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Conclusions

➢ Reduction of CNTs

➢ Smaller TES active area

Stable working point

Left tail of high energy peak reduced

Enhanced energy resolution on charge

40% improvement expected* on amplitude 

➢ Further reduction of CNTs chip area

➢ A posteriori TES high-energy calibration with photons

➢ Lowering electron energy using decelerating plate
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Thank you for your attention!
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