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Calorimeter: Status MUSE-

- Statement of Work between DOE and INFN done

- Pre-production of crystals and SiPMs done
- mechanical dimensioning of crystals done
—> Optical QA in progress at LNF and Caltech
- QA of SiPMs in progress in Pisa
- MTTF of SiPMs in progress @ LNF
—> Irradiation planned @ NFG.
Under planning for HZDR

- Pre-production FEE in progress for 150 chips+5 MB NIM prototype
- Pre-production WD in progress - first board 20 channel expected now

- Full size Mockup of Mechanics is standing on its own feet.
CF inner disk and fake crystals arriving.
- Module-0 construction in progress. Integration expected in January
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Calorimeter: Deliverable (end 2016) MUSE.

= A first draft is available for the Final Design report of the calorimeter.
Title is: Mu2e Calorimeter FTDR (Final Tech. Des. Report)

In this FTDR we describe all changes since the all-together Mu2e TDR of 2015.
=  Completion of the technology choice with Csl+SiPM as final option

=  Simulation and performances

= Selection of Csl crystals and of the Mu2e custom SiPMs

= Engineering progresses

= QA

= |tisasolid 120 pages report.

= |t will be published as open access DOCDB for the moment in order to be visible,
as version 1, from our WebSite.

= |t can be a living document in view of the CRR of 2017

= |f reviewed by our Publication Board can be later submitted to ArXiv and
as Fermilab technical document.
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Calorimeter: Deliverable (end 2016) M USE.

AMu2e Docdb ® ° Introduction and motivations
... The Mu2e Calorimeter Fimal
Decsmber 2016 Since the writing of the Mu2e TDR, that was released at beginning of 2015 (Ref 1), the
2 2 Calorimeter system had to undergo a long list of changes to amive to its final shape.
o " " technology choice between the TDR proposed solution of BaF, crystals readout with
N. Atanov®, V. Baranov®, J. Budagov®, F. Cervelii, F. Colao®, M. Cordelli °, G. Corradi . B ol
. Dan. Y Dawvdovt 8. Dy palco™ S, Dorat®. £ Dot A Donahiann solar Blind Avalanche Photodiodes (APDs) and the backup option of CsI crystals readout
B. Echenard,c, K. Flood,c, S. Giovannella,b, V. Glagolev,a, F. Grancagnolo,|, F. Happacher,p, with Silicon Photomultipliers (S1PM) has been completed and (ii) on the other side, the
D.G. Hitlin,c, M. Martini b.g, S. Miscettip, T. Miyashita,c, L. Morescalchi, e, P. Murat, n, numbering of channels, the mechanical system and the readout electromics were
G. Pezzullo, e, F. Porter, ¢, A. Saputi, b, |. Sarra, o, T. Radicioni e,F. Raffaelli, e, M. Ricci,bd, 3 modified i i i 1 owards i lution
F- Spinella,e, G. Tassiell, 1, V. Tereshchenko,a, Z. Usubov,a, R.Y. Zh ¢ substantially while proceeding with engineering t the working so
b‘m'"’?i“"ﬂﬁ“”ﬁ'}?ﬁkﬂ“mﬁu The scope of this document is to update the description of the calorimeter system to make
Laboratori Nazionali di Frascati , Frascati, : . - o
o Galifornia Inetituts of Technology, Pazadsna. United Statee na!lseﬁllmfmefwﬁn!nensagewhﬂead&ngfbomemrec:eneugmeumg
d Universita “Guglisimo Marconi”, Roma, ltaly drawings and help us proceeding towards the Construction Readiness Reviews.

e INFN Sezione di Pisa, Pisa, ltaly
{ Dipartimento di Fisica dell'Universita di Siena, Siena, ltaly

g Dipartimento di Fisica dell Universta di Piea, Pisa, aly After a year long discussion and a dedicated review (Ref2), we have adopted the backup
h Fermjl:‘dF;NlioSr:I yw III:r:yis. UsA option with un-doped CsI due to two main considerations: (i) the test beam carried out on
i ZIONS , Lececs, 5 1 1 1 5
i Dipartimento di Fisica dell Universia di Floma Tor Vergata, Rome, kaly a smal] size prqmtype demonstmed that this o_puon was viable and sausﬁgq Mu2e
k Dipartimento di Fisica deil'Universita degli Studi Roma Tre, Rome, htaly calonmeter requirements and (i) while the baseline solution was really promising, the

development of the solar blind APDs was taking too much time and was start impacting
the overall calorimeter preparation schedule in view of final design reviews and CD-3c.
In order to take advantage of all the R&D work done in the previous years, we have
maintained a development phase, both for solar blind APDs and SiPMs for the BaF;
option in view of future upgrades of the calorimeter system for the Mu2e phase-II.

This Final Technical Design Report (FTDR) is therefore organized in 10 sections:

Q@) a summary of the calorimeter concept and its requirements;

(i) the calonmeter simulated performances in the Mu2e environment and its
measured performances at an electron test beam:

(iii) a description of un-doped CsI characteristics and their Mu2e specifications;

(iv)  a description of the SiPM characteristics and their Mu2e specifications;

(v)  the desizn and status of electromics both for the front end (FEE) and
digitization (WD) systems;

(vi) the design and status of the mechanical system;

(vil) the design and prototyping of the calibration systems;

(vit) risks, management and QA calorimeter program;

(ix) the status and plans for the calorimeter Module-0 system;

(x)  plans for installation and commissioning.
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