V. FORMATO - 15/07/2020 C.D.S. ROMA TOR VERGATA

HERL




HERD

THE HERD MISSION

e HERD: flagship and landmark scientific experiment, China-led large international collaboration

® Main Scientific Objectives:

e Dark matter: dark matter search with unprecedented sensitivity

® Cosmic-ray: Precise cosmic ray spectrum and composition measurements up to the knee energy

¢ Gamma-ray: Gamma-ray monitoring and full sky survey

Particle: e-
E_{0}: 100.000 GeV
theta = 51.622 deg - phi =204.188 deg
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Energy range (ely)
Energy range (CR)
Angular resolution
Charge resolution
Energy resolution (e)
Energy resolution (p)

e/p separation
G.F. (e)

G.F. (p)

Field of View
Lifetime

Mass
Envelope

10 GeV - 100 TeV (e); 0.5 GeV - 100 TeV (y)
30 GeV - 3 PeV

0.1 deg.@10 GeV

0.1-0.15 c.u

1% @200 GeV

20% @100 GeV — PeV

~1(0-6

>3 m2sr@200 GeV

>2 m2sr@100 TeV

+/-70 deg (targeting +/-90 deq)
>10 years

~4000 kg

~3000*2300*1550 mm3
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HERD

THE HERD PAYLOAD
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CALO

3-d imaging calorimeter: Energy measurement & Particle identification



Measure the total lepton flux (et + e-)

Published results only (note: not included the HESS data presented at ICRC2017)
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% *» Very high statistics, but larger “known” systematics
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HERD - 5 years

AMS-02

ATIC

FERMI-LAT

HESS

VERITAS

T.Kobayashi 2004 ApJ 601:340-351

Monogem UL

Large collection power
Excellent energy resolution
High hadron rejection




HERD

HERD PROJECTION FOR 5 YEARS - PROTON, HELIUM SPECTRA

For the first time one single experiment will be able to probe all the funny structures in the CR spectra: Hardening,

Softening, Possible new structure, Knee
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The dynamic range is a fundamental issue even more important than geometric factor itself!

Detection of the “stgndard” prgton knee
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GAMMA RAY PHYSICS

<
¥ e High geometric factor and good energy
° 5" - resolution provide a nice opportunity for
t|80 ‘ - -180 . .
‘ Gamma ray monitoring and full-sky survey
- up to the multi TeV region

(TeV gamma ray catalog, superimposed to the Fermi-LAT catalog)



Reconstructed spectrum of 200 GeV electron
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Std Dev 4.664
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ltem
Coverage ratio

Z measurement

Angle resolution

Layers of SSD
Active converter
Dead time
Working mode
Eff. Area (top)
Eff. Area (lateral)

Channels

Value
>80%
Z=1-20(26); 0.1-0.15 c.u
0.1 deg.@10 GeV
6 X/Y (top);3/6 X/Y (Lateral)
1 R.L.
<2 ms
External trigger
~133 cm*133 cm
~114 cm™66.5 cm
~240,000/368,000
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FIBER TRACKER

® New “10 um” SiPM arrays tested during 2018 beam test:

® Spatial resolution: o =51 pm;

e Light yield: MIP Mean Peak Value (MPV) ~9 p.e. (400 GeV/c proton)

® The 1st FIT module space qualification tests and readout electronics
are In progress.

® The procurement of fiber mats will be completed this week, then
the production of the modules will start after mats delivery.

® The design of the prototype tray is being finalized. Then prototype
trays will be assembled.

® The Barcelona (ICCUB) group has obtained funding to design the
FIT FE ASIC.

® The simulation for a single FIT module has been completed, the
overall simulation is in progress.




Two options being considered:
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PS bar readout by
2*4 SIPMs
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TRD PAYLOAD
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: “I"Entries 68741 |
Mean 187.7 : :
Std Dev 4.664 ; ; Proton
| 22/ ndf 207.7 /28 [P after shower | | Entries 21419

Constant 3029 +17.0 | Mean 2226

- | Mean 18800 |} select;on | Std Dev 47.69
Homg @siedonial | Ay | az/ndf 29417215

| | - | Constant 180+1.6
221.2+0.4

46.47 +0.30

0/E = 1.3%@200 GeV e

140 150 160 170 180 190 200_ 210 ‘220 - .
Energy (GeV) deposition in CALO (GeV

hMiniTRB_Z_MaxFloat

. _ Entries 1052579
Silicon strips + new ASIC can measure Z>16 Mean 21.5

RMS 16.17
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— Floating

New prototypes for silicon
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NEW CONFIGURATION UNDER STUDY A—

Charge measurement
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Charge measurement
Additional tracking help
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Main area of responsibility for RM2 group:
® Beam test activities
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e Official software implementation
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CALO

3-d imaging calorimeter: Energy measurement & Particle identification
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RICHIESTE

Ricercatori
Contratto Qualifica

1/Di Felice Valeria Dipendente Ricercatore

2 |Formato Valerio Dipendente Ricercatore

3|(Gasparrini Dario Dipendente Ricercatore
Numero Totale Ricercatori

Missioni: 12k
(Meeting di collaborazione / management, organizzazione sessioni di lavoro e workshop interni, beam tests)



