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Ditferences from the Previous Setup
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Ditferences from the Previous Setup

?ddeﬁbopiicta}} ﬁf})Eg(ntof really aligned) CNTs reduced to send less electrons on the shield
o calibrate the at lower energies
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Stable TES Working Point

Reducing the CNTs and facilitating the thermalization, M — m
the TES working point does not change for different V
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(area reduced of a factor 10)
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Stable TES Working Point

Reducing the CNTs and facilitating the thermalization,
the TES working point does not change for different V
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Stable TES Working Point

Reducing the CNTs and facilitating the thermalization,
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Stable TES Working Point

N

Reducing the CNTs and facilitating the thermalization,
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Histogram Shape more Defined!

Counts /0.003 V
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Histogram Shape more Defined!
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What Did we Achieve?
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High-Amplitude Peak is Narrower!
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High-Amplitude Peak is Narrower!
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Left Tail of High-Amplitude Peak is Reduced!
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Left Tail of High-Amplitude Peak is Reduced!
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Trigger Threshold is Known in Energy!
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Trigger Threshold is Known in Energy!
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Low-Energy Calibration with Photons
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Low-Energy Calibration with Photons
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Low-Energy Calibration with Photons
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Low-Energy Calibration with Photons

&
optical fiber

Fiber could not be aligned

we are sending a lot of photons towards the
TES and we can see atlmost 2 or 3
simultaneous photons on the|TES (last time we
calibrated the TES up to {~ 45 photons!)

\ 4
increasing the laser power we steadily heat the TES
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Low-Energy Calibration with Photons

&
optical fiber

Fiber could not be aligned

we are sending a lot of photons towards the
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Low-Energy Calibration with Photons

&
optical fiber 0
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Fiber could not be aligned

we are sending a lot of photons towards the 1

TES and we can see atlmost 2 or 3
simultaneous photons on the|TES (last time we
calibrated the TES up to {~ 45 photons!)

Counts

\ 4
increasing the laser power we steadily heat the TES

» Energy calibration up to 3 photons (~ 9 eV) where
the TES can be considered linear in response
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More Defined Peak is much Easier to Fit

» Asymmetric Gaussian fit on the high-amplitude peak
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More Defined Peak is much Easier to Fit
» Asymmetric Gaussian fit on the high-amplitude peak  AMIPILITTUIDIE
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The TES saturates in amplitudes
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The TES saturates in amplitudes
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The TES saturates in amplitudes

O-rig ht
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mean value of Gaussian stops increasing after V,,~ 106 V
= the TES 1s working around its saturation energy
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The TES saturates in amplitudes

. . O-right
W Energy resolution > 0,(E) = p E,
> = > L
063 2 07k
© [ c - .
2 r S electron nominal energy
2 0.625 5 06 ; o Ee = eVent — Pres
< i 0} - + o = eVept — 4.4 eV
i o . ©
i 0'5: + + + + T
0.62 X X + o
i 0.4 (measured @ LASEC lab
r - in Roma Tre)
0.615- 0.3k .
0.61- 02
i 0.1—
0.605— C
—\ | L | ‘ 1 1 ‘ | L1 | L | ‘ | ‘ | | | [ 7\ | | 1 1 1 | 11| 1| ‘ | | ‘ [ 1 1 1 | 1| |
96 98 100 102 104 106 108 110 0 92 94 96 98 100 102 104 106
Voltage (V) Nominal energy (eV)
v

mean value of Gaussian stops increasing after V,,~ 106 V energy resolution evaluated from amplitude is

= the TES 1s working around its saturation energy > unrealiable in such saturation condition
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Signal Charge Preferred to Amplitude

Reducing the TES from 100 um X 100 um to
60 um x 60 um, it saturates in energy at ~ 100 eV!

- A
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Signal Charge Preferred to Amplitude

Reducing the TES from 100 um X 100 um to
60 um x 60 um, it saturates in energy at ~ 100 eV!
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Signal Charge Preferred to Amplitude

Reducing the TES from 100 um X 100 um to
60 um x 60 um, it saturates in energy at ~ 100 eV!
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Signal Charge Preferred to Amplitude

Reducing the TES from 100 um X 100 um to
60 um x 60 um, it saturates in energy at ~ 100 eV!
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Signal Charge Preferred to Amplitude

Reducing the TES from 100 um X 100 um to
60 um x 60 um, it saturates in energy at ~ 100 eV!
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Signal Charge Preferred to Amplitude

Reducing the TES from 100 um X 100 um to
60 um x 60 um, it saturates in energy at ~ 100 eV!

R~ R
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S | different time constants
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amplitude] for E > E,tyration the signal

charge amplitude remains the same...

...but the charge varies
due to wider signal shapes!
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Signal Charge Preferred to Amplitude

Reducing the TES from 100 um X 100 um to
60 um x 60 um, it saturates in energy at ~ 100 eV!
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charge amplitude remains the same...

...but the charge varies
due to wider signal shapes!

|:> energy resolution studied on charge
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Charge has Worse Resolution than Amplitude
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Charge has Worse Resolution than Amplitude
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Same Fit on Charge Distributions

» Asymmetric Gaussian fit on the high-charge peak
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Same Fit on Charge Distributions

» Asymmetric Gaussian fit on the high-charge peak

Counts /0.04 uC

GHARGIE

Syl
( ( (x — u)2> s /[ V..=100V
A-exp| — 5 x< U I~ i
fG0) =5 ¥  250] ‘
o x — )2 =3 — \
g -
ok O 2001 109 V
350 i
- 150
300 - i
250 -
z 100fB 10 pon o
2005— i '-IHJ F \F
150 — - L : 7
50 7
07 \ I N \ [ RN | Gu+r41|||||tr14||. JI, ' ot ﬂlh-ll.
c. 1 2 3 4 5 6 ghar 9e [uC1]0 7 7.5 8 8.5 9 9.5 10
g Charge (uC)

Benedetta Corcione - PTOLEMY Italian Meeting, 19.02.2025



1.5eV < Charg “(E) S 2.0eV for 92 - 106 eV Electrons
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1.5eV <
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1.5eV So, harge (E) <2.0eV for 92 - 106 eV Electrons
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1.5eV < g " 9¢(E) < 2.0 eV for 92 - 106 eV Electrons

H Energy resolution
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Optimistic Conjectures on Resolution :D
Energy resolution
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Optimistic Conjectures on Resolution :D
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Comparing results we found:
resolution (december 2024)

CHARGIE = ~ 0.6

resolution (paper data)

if we impose that:

resolution (december 2024)
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resolution (paper)

if we say that the paper energy resolution is 1 eV,
we would obtain an energy resolution on amplitudes of

0.(E) ~ 0.6 eV for 92 - 106 eV electrons

i

compatible with the expected

energy resolution improvement
of 40%)!

60 um x 60 um
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Simulations on how to Improve the Setup Ongoing
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Conclusions
WHAT DID WE LEARN?
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Conclusions
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» Reduction of CNTs ”””””””””_’m /

3mmx3mm  lmmXxIlmm T~ left tail of high-energy peak much reduced

— better energy resolution on charge
» Reduction of TES H ﬂ /

100 um x 100 yum 60 um X 60 um \ improvement of 40% as expected!

TES shows stable working conditions

NEXT STEPS: T

, MUV
Shield | TES

» keep reducing the CNT active area pinhole to stop electrons
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Conclusions
WHAT DID WE LEARN?

» Reduction of CNTs ”””””””””_’m /

3mmx3mm  lmmXxIlmm T~ left tail of high-energy peak much reduced

— better energy resolution on charge
» Reduction of TES H ﬂ /

100 um x 100 yum 60 um X 60 um \ improvement of 40% as expected!

TES shows stable working conditions

NEXT STEPS: T

» keep reducing the CNT active area > AAR l ARA’ pinhole to stop electrons
» simulations to optimize the electron collection on the TES

» lower the energies not to saturate the TES
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decelerating plate

] ]
shield TES oV

Benedetta Corcione - PTOLEMY Italian Meeting, 19.02.2025



Conclusions
WHAT DID WE LEARN?

» Reduction of CNTs ”””””””””_’m /

3mmx3mm  lmmXxIlmm T~ left tail of high-energy peak much reduced

— better energy resolution on charge
» Reduction of TES H ﬂ /

100 um x 100 yum 60 um X 60 um \ improvement of 40% as expected!

TES shows stable working conditions

NEXT STEPS: T

» keep reducing the CNT active area > AAR l ARA’ pinhole to stop electrons
» simulations to optimize the electron collection on the TES

» lower the energies not to saturate the TES M 5V

+95V
oV

A

} AV = 100V to extract electrons

decelerating plate
} AV =-95V to obtain 5 eV electrons

| |
shield TES
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Low Amplitude Peak not Reached Before
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Low Amplitude Peak not Reached Before
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Optimistic Conjectures on Resolution :D

Photon Number
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Workfunctions Play a Role in Electron Kinetic Energy

E, = (evcnt — @cnt) + ((Pcnt — Ptes) = €Vent — Ptes
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Workfunctions Play a Role in Electron Kinetic Energy

Ee — (chnt — ¢cnt) + (¢cnt — Qates) = chnt — QPtes

accelerating voltage

CNTs: TES:
Vent<O o itted e V=0

vV VYV

Vv V
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Workfunctions Play a Role in Electron Kinetic Energy

E, = (evcnt — (pcnt) + ((Pcnt — (ptes) =eVent — Ptes

accelerating voltage

energy level al emission
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Vent<0 emitted e V=0
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Vacuum level

Workfunction
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1 quantum tunneling
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surface potential barrier
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Workfunctions Play a Role in Electron Kinetic Energy
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Workfunctions Play a Role in Electron Kinetic Energy

E, = (evcnt — §0cnt) + (§0cnt — Qotes) = eVent
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TES Detection Performance
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Temperature Effects on Signal Amplitude
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Need for a different calibration for each TES
different temperature working condition!
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Electric Field does not have Relevant Effect
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Rate of Signals Follows FE expectation

Rate [Hz]
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Rate pileup [HZ]

dark counts seem not to have
relevant rates but they were
acquired with different trigger,
hence they have a rate not
comparable to the signal one



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53
	Slide 54
	Slide 55
	Slide 56
	Slide 57
	Slide 58
	Slide 59
	Slide 60
	Slide 61
	Slide 62
	Slide 63
	Slide 64
	Slide 65
	Slide 66
	Slide 67
	Slide 68
	Slide 69
	Slide 70
	Slide 71
	Slide 72
	Slide 73
	Slide 74
	Slide 75
	Slide 76

