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Setup Changes = Promising Results
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Setup Changes = Promising Results

» reduced partial absorption shoulder
full-absorption
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Setup Changes = Promising Results

» reduced partial absorption shoulder

> FWHM improved by a factor 30 full-absorption
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Setup Changes = Promising Results

» reduced partial absorption shoulder _ > no more heating of the setup — fixed
> FWHM improved by a factor 30 fuu'asjglipt{on working point for all electron energies
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Energy Resolution Better than Expected

» compatible energy resolution between

» optical calibration will be performed soon
photons and electrons

to compare photon resolution
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Energy Resolution Better than Expected

» compatible energy resolution between
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Energy Resolution Better than Expected

» compatible energy resolution between

» optical calibration will be performed soon
photons and electrons

to compare photon resolution
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Where Are We Going?
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Problem 1: Lower the Energies
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electron nominal energy:
Ec.=eVent — Pres = eVenr — 44 eV
limitation due to field emission threshold voltage

> energies are too high for the PTOLEMY goal of 10 eV
» TES saturation at ~ 100 eV electrons — we are too close

1 O(100 mQ normal state
RNf= R o g .'saturated
not saturated ’
100 eV electron
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Problem 2: Undesidered Partial Absorptions

experimental MiC setup

x1 sapphire
spacer

GND — TES chip (0.5 mm)

cryostat

top view in scale
around the TES there

are elastic scatterings,
TES anelastic scatterings,
active area secondary electrons...

60 um

1 mm
CNTs surface >» TES active area
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Problem 2: Undesidered Partial Absorptions

experimental MiC setup ideal spectrum of monochromatic electrons:
one Gaussian full-absorption peak
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Problem 2: Undesidered Partial Absorptions

experimental MiC setup ideal spectrum of monochromatic electrons:

_HV — one Gaussian full-absorption peak
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PINHOLE to manage both problems
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SIMION to Simulate Electric Field

Geometry of simulations:
; electrons generated

i NT o> @ 0 eV on surface \
— of CNTs [ ~""--

CNT Silicon substrate

CNTs

MiC - TES plate
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SIMION to Simulate Electric Field

Geometry of simulations:
electrons generated

. l @ 0 eV on surface \ Vent
MiC - CNT plate of C(NTs = —~—_ M-

CNT Silicon substrate

CNTs

Parameters to change
> size of the pinhole (diameter)
» distances between electrodes
(sapphire spacers between plates)

MiC - TES plate

parallel-plate capacitor geometry: L —
F =v/d CNT plate

l TES plate X
[ /’

N
Etnr = (Vent — Vpin)/d
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ENERGY TUNABILITY
with PINHOLE
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Pinhole Used as Decelerator

> to generate field emission AV = —100 V @ d = 600 pm; final kinetic energy of electrons is K. = eV,

OLD SETUP
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Pinhole Used as Decelerator

> to generate field emission AV = —100 V @ d = 600 pm; final kinetic energy of electrons is K. = eV,

NEW SETUP
AV=-100V-0V=-100V AV=-80V-20V=-100V
K. = 80 eV
. -100 .
extraction extraction
field field
| 1L | 0 |
deceleration { d deceleration
field 0 field
AV=-5V-95V=o100V  —cooom oo
K.=5eV I OLD SETUP
|
extractlon -5 : AV = —100 V - 0 V - - 100 V
.. < MmN w | K, = 100 eV
field I(ll1 al 100
' | +95 1 extraction
deceleration d i field llllllllllll
field o ' =SSl 0
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Pinhole Used as Decelerator

> to generate field emission ; final kinetic energy of electrons is
NEW SETUP
AV =—-100V - =-100V AV =-80V- =-100V
K. = 80 eV
. -100 . -80
extraction extraction
field field
| ' | 0 | -2
deceleration { d deceleration
field 0 field 0
AV =-5V- =-100V
K.=5eV
extraction - we can select voltages that:
field dI /' achieve field emission threshold
. | | 95 / tune the electron final energy
deceleration d
field 0
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ELECTRON FOCALIZATION
on TES with PINHOLE
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Two Different Figures of Merit

How many electrons hit the TES out of How many electrons hit the TES out of
the ones passing the pinhole? the all the electrons generated?

TES plate

hits inside TES hits inside TES

collection parameter rate parameter
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Collection (%) in the Useful Energy Range

collection (%)
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Collection (%) in the Useful Energy Range

collection (%)
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collection (%)

Collection (%) in the Useful Energy Range
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How Pinhole Size Affects Collection (%)

collection (%)
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Possible Rate of Signals on TES

hits inside TES > I, and TES counting rate

comparison
» 10 times smaller CNTs:
requirement of total
emitted current ~ 5 fA
(= total rate of 30 kHz)
» rparameter rescaled by
such reference rate
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Possible Rate of Signals on TES
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Possible Rate of Signals on TES
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Conclusions
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Backup Slides
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Some Numbers on Simulations

- SIMION works more easily on cylindrical symmetry

profile view

MiC - CNT plate

CNT Silicon substrate

CNTs 500 pUm

top view

MiC - TES plate . R
side view i i
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Possible Rate of Signals on TES
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Focalization Curves of the Setups

dmax [um]
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pin @ =50 um, Ve = -50V

shape of the curve preserved
for the different geometries
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1 spacer = 500 microns
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