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BTF 2015

= Start of activities delayed: from

Jan. to Mar. and from Sep. to Oct.

for BTF improvements (shielding,
upgrade of control system, new
control room)

= 175 beam-days overall

Completely dismantled experimental hall
(Summer 2015)

EIM‘!-OO 1503-23

R N s = S
I

BTF-CHAOS

Requested
Approved - Main User
Approved - Co-user

=

?

INFN
L/’ Istituto Nazionale

di Figdca Nuclgars

1000.0 § FCHAOS test with BEAM

l;mson\ PIS-B‘ 30

MIMC

F)I‘OH)O PIIS-IN 13

puze

F)I\OG 13 F.!)ISI)‘ZD

CRYSBEAM

Fm(u-zu PHMN-Z"

sD-SOD

150504 150511

150811 F‘)IS-D‘S-I!

{000

--_---I-E-l-_

0

cerom |1 O

0

,mnpmmauavnm-mhmnmm~mummam

possitimente sella seconda meta di marmo.

{Test 20 e camried ot before the Te
at begiming of May 2015

"N

Review of the exp B willl be

l

Tﬂﬁ

[Test of PADME calorimeser prostypes, LY SO andior BGO Backgrousd
w-ﬂmmmm(c‘ | = tenpalen) in Ge rasge 1043
l()*j;-‘lxhvwht

[ " fiiest of PADME calonimener prosotypes, LY SO andior BGO Backgrousd
1S05-18 R01S-05-25 PADME 10 [losS w--immhuntnﬁum(r;,lamm)m&cw 1043-
1043 particlenpalse
150525 20150601 MIMOSA 10 (10000 ";nl test before submisiion

F 150601 FOIS*DOG

S RO1S06-22

SIDDHARTA/AMADEU

LR

1o

1048

!--l!_
oo

10000 |

fl'cul of PADME calosimeter prototypes, LYSO andior BGO Backgrousd
yreaserements with thin scamening targets {eg. | mm ssngsten) in Se range 1043
11045 particles/pelse

P01 506-22

2015-06-29

BTFuar

ROIS06.29 D0IS-07-06

TARI-S4

RO1S07-06 Fmsm-n

JLABI2-Rome

151008 P}l&-lo-ll

CRYSHEAM

15.10:12 FK"S-IOAI‘)

FIRS_CluCount

15-10-19 FUIS‘IIO’!

EDIT2018

10 (10000
10 {10000
et —

10 |10000

\‘Tmhml&mnﬁulhmﬁlhtmmdhm.[ﬂldﬁﬂa)

BTF GEM TPC and vacsum support reqeired

’mbumu 10 test silcon mikTosarip detecsors 10 be installed as froat part
u&md&iﬂﬁwmnhumwmhgwuuﬂAd
JLab is Newport News, Vieginia USA. The silicon microstrip detector constraction |

10

[;_

10 ga'

1000

10000

r
Ldoﬂmb High Voltage system - 2 gas kises (Heliam - Isobotane)

on vorremme solo riservare bo skt Per le
said mtegrovemo ba rickionta nel seguito

el fascio ed

i !f!i!ﬂ.ﬁ:‘ifﬂ L glf!f’l LT !f%!fml

011109 015-11-16 MONDO m{ ho 100 MV, Gas System.
g 11 . Mauro fTest of PADME calonmeter prostypos topether with a fint spociromeser peototype
ROIS-11-16 [2015-11-30 PADME - n 10000 10 particiespilie oty e
BOIS-11-30 20151207 NEURAPID Baogmi P PO [0p 00 s i0 1000.0 TESTING $P2 spectrometer with n@BTF tarpet a1 %0° in bigh-insomnity
1
| n Se framework of the spgrade of the ALICE experiment at LHC, the spgrade of the
. Em o mhﬂm&ywmlm]phyunymu The new ITS will consist of 7 layess of
0151207 0151214 JTS yord 3 | ‘DO MOOD [SO00 Jectrom (10 10000 Moy A o TR
| hoen
15.12-14 Fms-l:-:l 3D-S0D E’::' n P bo oo Fauo F\m.m 1000, [De Eoost 1o kst Silicon on Disoosd detcctom for MIF dctoction ind priing
¥ } angle measusements.

- June 14th, 2016  DESY - 1st AIDA-2020 Annual Meeting

AIDA




D

BTF 2016
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PALPIDE chip for ALICE ITS upgrade

complete characterization
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} : 120 MeV

Wty

Test of High Energy Particle Detector (HEPD), for low
energy electrons (3-100 MeV), protons (30-200 MeV)
and light nuclei with high angular and energy

resolution: LYSO calorimeter + Si micro-strip detectors
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Beam spot dominated
by multiple scattering
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Highlights 2016: improved diagnostics C

Calorimeter automatic calibration & range adjustment
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BTF upgrades Conceptual Design Report released o o
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Second line: from idea to optics (s

Formerly used as control room

S,
- Present

experimental hall

! G4-beamline simulation

¥
First sketch /

{1 (
it "\._. ol | E 1
[ ol

h - - M- = = Beam quality in the new beam-lines
g B Y "l o = A new control room needed...
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Second line: from idea to optics

I
i

EN

Istituto Nazionale
di Fiadca Nucleais

=
=

s
r

sigmax, sigmay

Tf B I Fz June 14th, 2016  DESY - 1st AIDA-2020 Annual Meeting

present BTF

MAD-X 5.02.04 02/12/15 14.44.37

0
0.0 5. 10. 15.
5 (m)

20. 25, 30. 35 40.

20
18
16
1.4
1.2
1.0
0.8
0.6
0.4
0.2
0.0

b. (m), b (m)

“BTF1”

MAD-X 5.02.04 02/12/15 14.27.48

3. 10.

15. 20. 25. 30. 35. 4
s (m)

B function and dispersion

s MAD-X 5.02.04 02/12/15 14.44.41

0.0065 7— :
0.0060 sigmax sigmay
0.0055
0.0050 \
0.0045 |
0.0040 .
000351 A7
0.0030 N\ v
0.0025 1 |
0.0020 : [
0.0015 ] |
0.0010 ] /

0.0005
0.0 5 10. 15 20. 25 30.

s (m)

s

MAD-X 3.U2.U8 U2/12/1) 14.25.04

2.0
1.8
1.6
1.4
12
10
0.8
0.6
0.4
0.2
0.0

b. (m), b, (m)

0.0065

0.0060 1sigmax sigmay

0.0055 4
0.0050 4
0.0045
0.0040 4
0.0035 4
0.0030 4
0.0025
0.0020 4
0.0015
0.0010 4

0.0005
0.0

envelope (o, and 6,)

5. 10. 150 20. 25 30
s (m)

40.

“BTF2”

MAD-X 5.02.04 07/12/15 15.54.45

sigmax, sigmay

s

5

MALA 9,004 _U),

2.0
1.8
1.6
14
1.2
1.0
0.8
0.6
0.4
0.2
0.0

12710 10040V

D (m)

0.0065

0.0060 |sigmax sigmay

0.0055 4
0.0050 4
0.0045
0.0040 4

0.0035 4

0.0030 4
0.0025
0.0020 4
0.0015
0.0010 4

0.0005
0.0

10. 20. 30.
s (m)

40.




-
INFN

Second beam-line: layout (o o
DHSTBO2 BTF 1
BTF 2 <_’

DHSTBO3
DHSTBA4

- Existing elements QUATB08-09
- New elements

QUATB06-07

/! QUATBOS
{ QUATBo4

QUATB101-102

DHSTBoO1
DHPTB101 DHSTSo01

DHPTSo01
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Second beam-line layout (- ommmem

[C] Existing wall

e B rew wall
i : : Removable concrete blocks
| | |:| Removable concrete beams
( Very little or no impact on
=R | DAFNE collider operations:
% * DAFNE damping ring and
; timing racks stay untouched
o - =  Minimal intervention in
e | LINAC tunnel
i i
2
”“E”‘ ’ Hz
- = ¥
] - E= XS G -
1 il A
[ | ] ~"v.: “.."
| & o |P _ _
- | J
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Second beam-line: radiation studies (- smoee

Lo S S s S S S

Qettandallo Add beam-dump and 30 cm concrete roof
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Second beam-line: radiation studies
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Upgrade(s): LINAC consolidation (o oomu

| Aiming at general consolidation of the LINAG, in order to allow

| safe and efficient operations in the next 5-10 years, in particular
updating the RF power stations (modulators).

More specifically:

¥ * Upgrade of the PFN charge circuit with new generation HV PS
New supplies for core bias & filament

Replace (simplify and improve) the interlock system, now
totally analogic (with some home-made components and
frequent faults); new FPGA-based system, tailored to our
. modulator

= New signal readout and digital I/O, now on CAMAC bus
= As aconsequence, new control system

= Diagnostics upgrade: digitizer & DAQ for the BPM’s
= Upgrade gun pulser

= Consolidations of thermalizing circuits

0N

BIF BTF>
—IIEZ June 14th, 2016  DESY - 1st AIDA-2020 Annual Meeting :
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Upgrades(s): pulse width extension (e

=  New pulser for LINAC gun ordered in 2015. Delivery due in May

= Adds to 1.5 — 40 ns (0.5 ns steps) the range 50-5000 ns (50 ns steps)

*  Fully compatible with existing hardware and only minor
modifications to software

» |nstallation and tests by restart of the LINAC in September

=  Crucial for PADME! Luminosity increases linearly with pulse
duration, since it increases the number of positrons in the beam
idnspulbe while keeping the pile-up probability in the detector constant

ifﬁﬁb%’o DS =  Indication that phase differences
| P T among the four modulators allow
accelerating with good energy
spread in the 150-200 ns range
already in the present configuration,

without modifying the RF system.

Bl Electrons at nominal energy emitted = |naddition, with multiple phase
from the gun without pulsing, detected inversions of PSK, it should be
o in the BTF calorimeter

possible to further extend the pulse

40 ns

-"-F BT Fl June 14th, 2016  DESY - 1st AIDA-2020 Annual Meeting
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New electron gun pulser specs (- e

Kentech Special Pulser

Amplitude from -300 to -1000V in steps of 50V

Pulse shape Rectangular

Pulse width 1.5ns to 5 psecs, FWHM

Rise time <1ns (both modes)

Fall time <1.5ns for PW <=45ns (short pulse mode)

8ns for PW >45ns  (long pulse mode)

Maximum rep rate >=50Hz
Start jitter 20ps rms
PW jitter 20ps rms for PW <=45ns

500ps for PW > 45ns

Flatness +[-10%

Post pulse noise +[-10%




— BPM

Upgrade(s): control & timing '\ . ;0

Hardware and software refurbishing already under way:
= New digitizer and multiplexer (PXI) for BPM readout
= New timing (pulse delay generator)

\

a e RF signals

BTF) June 14th, 2016  DESY
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BTF upgrade(s): high resolution telescope (o

Three main goals:

= Provide the BTF users with a high granularity tracker with “negligible”
material (to minimize multiple scattering at 500MeV electrons) as a
reference detector for testing purposes.

= Provide the BTF with a tool for easily tuning the beam parameters.

= Characterization of the beam bunch time structure and composition
(essential information for experiments like PADME ).




Starting experience
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FIRST (Fragmentation of lons for Space and Therapy)
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Sensors choice

\ Istituto Nazionale
1 di Figdca Nucleaids

M28 pixel sensor

=  MAPS (15 um epitaxial layer )

= 50 um thickness

= 928 (rows) x 960 (columns) pixels
= 20.7 um pitch

= Sjize 20.22mm x22.71mm

=  chip readout time 185.6 ps

= Digital Zero Suppressed Output
By IPHC - IN2P3 Strasbourg

Timepix3 pixel sensor
=  Fully depleted bump-bonded sensor
= 256 (rows) x 256(columns) pixels
=  55.0 um pitch
= Size 14.08 mMm X 14.08 mm
= TOT (Time Over Threshold) 10 bits
=  TOA (Time of Arrival) 1.56 ns LSB
=  Fast Zero Suppressed output
By CERN ( Medipix3 collaboration )

BTF ready supports

..:\."
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Telescope readout L e

Simulated serial output of the
M28 Mimosa sensor

Pixel sensors readout based on SoC (System on Chip)
boards (Altera FPGA based)

= Preliminary DAQ version (Firmware/Software) based
on Terasic Deo-Nano-SoC board running Linux

= Final version based on Terasic SoCKit Development Kit
hosting the Altera FPGA Cyclone V SX SoC-
5CSXFC6D6F31C6N (much larger resources available).

Gigabit Ethernet link




BTF upgrade plan
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Plan for 2016-2017 and 2018 sent to INFN management W|th priority for line doubllng and

modulator consolidation
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iexisting modulators) iy LFi]

Mew readoul sysicm for LINAC sigsals |1 50 S0 Tteama .."0;. I_.|1||: cost (RE} Cost (kE)
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Photon tagging upgrade

= Simulation porting to Geant4 ongoing

= Full (electron) beam characterization (divergence, beam spot) needed

ENTRIES
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= Detector studies on scintillation bars, with SiPM readout under way

= Magnetic field effect on readout electronics under way

BIF BTF>
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Summary

= The BTF upgrade program is proceeding in parallel with the
operation of the facility

* Final details in the Conceptual Design Report
= The studies for the new beam-lines have been completed
= Now releasing the specifications for magnet procurement

= Due to some delay in the overall funding, and the time needed for
purchasing all the new line elements (in particular, new magnets)

MS-34: New Frascati beam line components installed - M18
has to be moved forward (from M18 to M27) F il

= Photon tagging upgrade progressing well

112

" |+

r
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Tese

— —

¥ WP1, Comolidamento
D Verifica carico circuito secondano LINAC

D Pn W Servizi offing
stazione RF

P Modfiche circulio mento

lan (modulators consolidation)

T

|11 72018 T2 /2008

(02 03 04 08 o8 or

WP Conolcamento {
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Ta/2me Tar2018

oe o 10 n

4| Vertica canco croutio secon..., = * Pl 1, LNAC 5

Preparasions servis retafiar

b Specihiche alientaton di canca PFN

P Specifiche modulatore

D> Specifiche SLED «+ 348 coupler

[ Specfiche sistema di acquisizione LINAC
> Specifiche sisterma o UNAC

> A sisterna & "
P Aoy sisterns &

b Sviluppo software sistema di acquisizione
P Svilkuppo software sistema di controlio

4 w di acq,

D Integrazions sstema di controlio

P Acquisto alimentaton o canca PFN
b Acquisto mockdatore

> Aoquisto SLED « 3dB coupler

I Acquisto component! per stazione RF

D Installazione ale | i carica (s
teat)

P Instaflazione modulatore offine

P Instaflazione kiystron

B Instatazions SLED + S4B coupier

D Installazions ruova staziors RF tuneasl
b Commissioning stazicne RF

Valdazione nuowv akmentator

> Prepanazione upgrade sistema di scquisizions
@ controlio LINAC

b W NUOVD g, o e
controlio LINAC
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Revised plan (modulators consolidation)
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18 b Spacifichs akmantator di canca PFN
17 [» Specifiche modulatons 1
18 P Specifiche SLED + 308 coupler 2 I
19 [+ Spacifichs sistema di acquisizions LINAG 1
20 [+ Spacifichs sistemna di conbrolle LINAL 1 I
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Revised plan (modulators consolidation)

Title

T2/ 2018

04 05

¥ WP1. Consolidamento
P> Verifica carico circuito secondario LINAC K

P Preparazione secvizi installazions offiine
stazione RF

P Modifiche circuito raftecdamento seconcdaro 1
[> Specifiche alimentator di canica PFN

D Spacifiche mocuatore 1
> Specifiche SLED « 308 coupler 2
P Specifiche sisterna di acquisizions UNAC 1
D> Specifiche sistema di controlio LINAC 1
P Acquisto hardware ssterna & acquisizione

B Acquisto hardware sstema o controlio

P Sviluppo soft di acqe v

B Sviluppo software sistema di controlio

D integs di

P integrazione sistema di controlio

[ Acquisto aimentaton o carica PFN

P Acquisto modulstore

P Acquisto SLED + 3dB coupler

P Acquisto componenti per stazione RF

B> Instaliazions alimentatori o canca (stazione 2
test)

P instaliazione modulatore offtine 1
D Instaliazions klystron 1
D Instaliazione SLED + 3dB couplar 2
P Installazione nuova stazione RF tunnel

P> Commissioning stazione RF 2

N0 NUOV alr 1

b Preparazione upgrade sistema di acquisizione e oo
@ controllo LINAC ) b

P Instaliazione nuovo sistema acquisizions o Lt
controlio LINAC -

D Acquisto almentatori & carica PFN (tutt) LA 1

B Instaliazione alimentatori i canca (4 1
modutator)
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LINAL &; LPGAL: S LINAG B:..,
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(v ]

T4/ X018

2018
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Revised plan (new beam-lines)
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Revised plan (new beam-lines)

INFN
‘ | N Istituto Nazionake

di Figdca Nudleais

Tithe

¥ WPl
i Calcolo ottica nuove lines
> Oitimizzazions lnyout
& Layout definithve
[+ Spaciiche dipal
i Speoifiche quadrupoli
[ Speciiche aimentator magnati
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Revised plan (new beam-lines) (S
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0 B Layout definitiva
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i) P Specifiche alimentatori §
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