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Abstract Previous results [1, 2]
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High-resolution X-ray microcalorimeters are challenging NASA/GSFEC TES 140 | Fiv=2.635:0025 e |
to characterize and calibrate at low energies because of T T _ 120" Possbile low energy _—<>
the difficulty of obtaining narrow calibration lines (20x20 bn MOPAUTES array By 2 100 tails (Bi absorbers) 30 h
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optical light, e.g. generated by a 405 nm laser diode, can Typical AE~2.3¢V (FWHM) @ 6 keV 5 607 Vcan cover a 0-400eV range, , Iy
be used to provide combs of very narrow calibration " a0 1 isttliter ingh izt cabration 0] mewrmEETome!
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lines for TES detectors as long as the detector can NIST TES 20{  mission to study diffuse X- .
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resolve the photon number. We have demonstrated this < : R — Model 2) Gaussian + shifted
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scheme for high resolution X-ray micro-calorimeter Te ~ 75 mK e o 8/ - Energy (V) Gaussian o[ =
. . . Absorbers: 3.4 um Bi (evaporated) | & A o ehified aausion
pixels for photon numbers up to about n=130, 1.e. about 60x60 m? collimator aperture chip photon number os
400 eV. Further improvements to our setup have allowed Fast pixels enable high counting rates A e e e— photo-electron loss or =z
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us to pu.sh this further.to resolve up ~3QO photons (0.92 o = JL ' e at lower energy

keV) with 0.75 eV pixels. New experiments currently S i - e \ __

underway with 0.25 eV FWHM resolution detectors = 2 R

should allow us to gain a better understanding of H 2 Unable to distinguish

degradation mechanisms that lead to loss 1n photon " 200 “ between the two models by fitting.

number resolution for higher energies. o l i
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Eliminating potential problems Fluorescence photons from  Improvements made to setup 705
fiber coating? Added 405 band-pass
o . e nm band-pass to IR filter assembly
Function generatori= &?dock ADC | “ “ * EXC'?nﬁ?ﬁﬁngw » Carbon-coated fiber for delivery to detectors
T - — deeom » FiberCore GIMMSC(50/125) CHT
acuum SQuID FLL green fluorescence E * carbon layer blocks light between cladding &
| =0 from acrylate g coating => no fluorescence observed
405 nm diode Iaser—n» i COating g . ] . . .
orhronatr) g0 * reduced stray power by improved optical Improved optical coupling
IR blocking filter COupllng :
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© |7 iy | | , | | * built monochromator to eliminate shifts of jﬁ g l'm
Multimode optical fiber 400 450 500 550 600 650 . . \
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(and SQUID electronics) green fluorescence e available, but not yet tried: longer wavelength
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Photon number resolution out to n=300 (0.92 keV) ST W
Photon number
w h: Stt('tftt.t 961976) | | | | | | | | | | | | | Model fits still indistinguishable. Compared to earlier results:
- « 20d oayssian (0E=1.2 eV) fraction reduced from 0.91% to 0.38%
= * Bortel tail fraction reduced from 0.4% to 0.08%
: tail decay length increased from 1.95 eV to 2.88 eV
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Detector & read-out non-linearity Testing with 0.25 eV detectors Conclusions and future work
o5 | — ftlorder=13 * Imrovements to optical setup result in photon number resolved
g0 oMY S ME 3 f 3y FE spectra with 3.06 eV photons up to at least n=300 (0.92 keV)
2os: LT T TR T 5§ » potential fluorescence eliminated with 405nm band-pass filter
2 N  E : : = 3 and carbon-coated fiber
075 : 10 3 * reduced stray photon power by perpendicular illumination
S . ” ) . - e | 8 » monochromator used to further stabilize laser wavelength
n 000 — Ny 7N | N Nl  Technique enables detailed measurement of detector & readout
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* 300 centroids to determine non-linearity correction i WM! I ”HH}’ [l [ d - Optical monochromator setup resolves laser cavity modes and
* detector about 30% non-linear at 800 eV < 5 ; ; ; ; ¥ ¥ can provide narrower linewidth 1f needed
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* high-order polynomial fit 1s required to reduce centroid errors s SN R L« n \ y
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