TOR VERGATA

UNIVERSITA DEGLI STUDI DI ROMA

STEL

Livio Narici on behalf of the

Dipartimento di Fisica

M DAL intercomparison

collaboration

UNIVERSITA
DI PAVIA
_ N



T ERGATE

1 ) A
Dipartimento di Fisica DORELI

Comparative studies of the measurements from four silicon detectors in Columbus:

DOSTEL 1 & 2
REM
LIDAL
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Lo What: DOSTEL

Each DOSTEL consits of two Canberra PIPS (Passivated Implanted Planar Silicon) sensors forming
a telescope.

Each sensor has a thickness of 315 um and an active area of 6.93 cm?.

The distance between the two detectors of 1.5 cm defines an field of view of 120°.

Dose is measured by a single detector (opening angle 4m)
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Human Space Exploration Radiation'ZABS S

« Hybrid silicon pixel detector
utilizing Medipix2/Timepix
technology from CERN
(medipix.cern.ch).

Figure 1: Medipix2 chip and Timepix assembly. ; ;
(S%)urce: CER,\T/Medip?X_) P Y e 256 x256 pixels, each with a

55um pitch (1.982cm?).
* Opening angle: 4.

» Low mass/power/cost make
it an ideal technology for
space applications.
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FoV 9° - 20°

LDU

LCU

49 cm

LDU

GF: 15.32 cm? sr (bi-directional)

18 Si planes: [0.038 x (2 x 8) x 8] cm3
2 Scint. planes.: [0.4x (8 x2) x 8] cm?3
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Flux [#/cm2 s sr MeV/n]

What: LIDAL

Human Space Exploration Radiation'2ABES

First detector measuring ToF in a space habitat
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Measurement times

Detector _______lfrom o'

LIDAL 2020 Jan 19t 2024 Jun 10t
DOSTEL1 2021 Mar 4th 2024 Jun 16t
DOSTEL2 2020 Jan 1% 2024 Jun 24t
REM 2021 Sep 17t 2024 Jun 1%t

* All four detectors are still running and acquiring data. The ‘to’ date refers to the data shown here

Altitude would not be an issue during the considered period:
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Human Space Explorati

RadLab )
Home  About Data & Tools Research & Resources Working Groups Help

Ove

LEO

BL‘: The RadLab portal and the RadLab data API
Time series plots RadLab is a portal that aims to provide a single point of access to radiation telemetry data from multiple databases maintained by multiple space agencies.
Data comparison The Web interface provides the ability to query, visualize, inspect, and download data; for example, time series plots of readings from muitiple instruments, pairwise
Geospatial plots comparisons of instrument readings, and geospatial visualizations of absorbed radiation dose rate and flux registered by the instruments.

The underlying API enables data selection and retrieval at a programmatic level
Knowledgebase

Data AP| Read about the data and features in the current release

Settings Read about interactive plots

Overview of available instrument readings

Explore the data i from the ISS or from instruments in BLEO, or directly explore the overview table below to filter for instruments (using the dropdowns above the
table) and time spans of interest (by panning and zooming the interactive plot).
Tick the checkboxes next to the instruments of interest to proceed with more in-depth visualizations.

¥ + Colestl body | + Trectory | v Spacecrat | v Moduie ] ¥ instrument famiy

€ 2007/07/03 10:26 — 2024/06/17 11:59 P Search Hide unselected Reset all filters
Body Trajectory Spacecraft Module Family  Instrument Measurement: absorbed dose rate
Earth — LEO 1ss Columbus  DosTel -~ DosTell e DO
DosTel2
DORELI can be seen as L — L Ll
RAD RAD | i

a use-case of RadLab Timeps | BEM -
N <=

REM-Lid RE
Cupola —— Timepix - REM i
JPM RAD —— RAD
Timepix - REM HH
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IV-TEPC
Node 3 RAD
TEPC |
Timepix
sm Liulin i EmiE
Liulin-5-D3
TEPC —— IV-TEPC | |
TEPC i I
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Timepix ; REM 1 | H . 1 H 1
e i https://visualization.osdr.nasa.gov/
Mars - Cruise 160 Liulin Liulin-MO-AB ]
Liulin-MO-CD [ M M
orbit 160 Liulin | LivirMO-AB o — radla b/gu I/Ove rvi EW/
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0 selected / 36 available 2010 2015 2020
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o5 Dose rate 1 day integration whole orbit
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- L Daily dose rate only GCR
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Dose rate 1 day integration GCR
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e Two ‘normal’ days flux
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Mar 07, 00:00
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Mar 07, 12:00

5 min integration Flux Whole Orbit
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DOSTEL REM LIDAL intercomparison

Mar 08, 12:00

—LIDAL X
—DOSTEL1 X

DOSTEL2 Y
REM X

Mar 09, 00:00
2022

Livio Narici



: TOR VERGATA

Dipartimento di Fisica

Two ‘normal’ days dose rate

Human Space Exploration Radiation'ZABS S

5 min integration Dose rate whole orbit
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, 5 min integration Flux whole or_bit whole period
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Let us look at SPEs measured by the different detetctors
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Oct 28t 2021 SPE
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. LIDAL and REM GCR Flux during the Oct 28 2021 SPE
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e Oct 28t 2021 SPE

LIDAL and REM GCR Flux during the Oct 28 2021 SPE
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smoare  The May 11t SPE flux

5 min integration Flux whole orbit
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The May 11t SPE dose rate

Human Space Exploration Radiatior

5 min integration Dose whole orbit
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5 min integration Flux GCR
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5 min integration Dose GCR
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5 min integration Dose rate GCR
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- e World maps May 11" SPE

5 min integration Dose rate map SPE days

before SPE (May 3-10) SPE (May 11) after SPE (May 12-19)
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Dose vs Flux after SPE
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Dose rate uGy/s

5 min integration Dose vs Flux, during 3 days after the SPE
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5 min integration Flux whole orbit SPE/after SPE days
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5 min integration Dose rate whole orbit SPE/after SPE days
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LIDAL team REM team
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Giulia Romoli* Tom Campbell-Ricketts
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* Not anymore in the collaboration
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Thank you for your attention
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