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) NAC/SHINE: PHYSICS AND FACILITY
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NAGI/SHINE - UNIQUE MULTIPURPOSE FACQILITY FOR MEASURNENTS
OF HADRON PROPUCTION IN h+p, htA AND A+A INTERACTIONS
AT 13A— ISO0A (400) GEV/c

)

APPROVED DATA TAXING PROGRANNE (2003-2018)
CONERS MEASURMENTS FOR PHYSICS OF

— STRONG INTERACTIONS
— NEOVTR\NOS
~ COsflC — RAYS
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S<<INE PHYSICS, STRONG INTERACTIONS

[/

PATA TAKING @ IN PROGRESS
ANALYSIS | IN PROGRESS

- STUDY ONSET OF PECONFINEMENT:
PION SPECTRA: Ar+Sc =~ Pb+Pb
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S[[ INE PHYS\¢cs: NEVUTRINOS
~= HADRON PRODUCTION MEASUREMENTS FOR T2K

DATA TAKING COMPLETED
ANALY SIS ALMOST COMPLE TED

- HADRON PRODUCTION MEASUREMENTS FOR FERMILAG
NEUTRINO RBEAMS
DATA TAXING: STARTS NOW
ANALY SIS ° TO BE STARTED
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PATA TAKING. COMPLETED
ANALYSIS ; IN PROGRESS

NE PHYSICS: COSHIC- RAYS

— HADRON AND RESONACE PRONUCTION
IN 74+ C INTERACTIONS ™ +C AT IS8 GEV/c
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S<<INE FAcaLITY{ BEANIS
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NAG61/SHINE
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PRIMARY [(EAMS,
- PROTONS AT 400 GEV /c
- IONS (Av, Xe Pb) AT I3A-ISOA GEV/C

SECONDARY BEGNS'
— HADRONS (ll+/_ P/p)
AT [3-400 GE\!/c
- (ONS (Be ) AT BA-I1SOA GEV/e
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S:-INE FAclLITY{ DETECTOR

[/

~13m

- A LARGE ACCEPTANCE (& 50% )
HADRON SPECTRAMETER

- BEAR PARTICLES RMEASURED BY
COUNTERS AND MWPCs

- CHARGE PARTICLES ™MEASURED
BY 5 (+2) TACs

~ PID VIA dE/dx IN TPCs AND tof
IN 3 TofF DETECTORS

- ENERGY OF PRO]ECTJL,E,
SPECTATARS MEASUREP IN PSD

— PRECISE VERTEXING VIA
SHMALL ACCEPTANCE \ERTEX
PETECTOR

Ptp AT 40 GEV/c
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JINST 9 (2014) P06005



B W pEAS FoR MEASURMENTS BEYOND 2020

KEY QUESTIONS/ REQUESTED HMEASUREMENTS .

— STRONG INTERACTIONS:
STATISTICAL NS DYMAHLICAL MODELS
(NON-LDCAL VS LOCAL PARTICLE PRAPUCTION
/ OPEN CHARM , CUMULATIVE HADRONS,
FLUCTVUATIONS N FULL ACCEPTANCE

- NEUVTRINQS,
INITIAL NEUTRIND FLUX FOR DPUNE

/ HADRON YIELDS FROM THE SURFACE OF
THE DUNE REPLCA TARGET
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S<INE . STATISTICAL VS NDYNARICAL MODELS

U 2020

NAGI/SHINE RESULTS ON MULTIPLICITY PISTRIBUTION, P(N),

\N P+p AND Avr+Sc AT 150A GEN/c

| N PP P(N) RROANER
THAN Passons (W] 4]

INN Ar+Sc P(N) NARRQ WER
THAN Poisson (w(N]< 4)
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MODELS

STATISTICAL
MONELS
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«sINE { STATISTICAL VS DYNARICAL MODELS

I/ZOZ.O

NA2R /NASO RESULTS ON MEAN J/4 MuLTIRUCTY IN ATB AT ISBA GEV/c

N

DATA AGREE WITH EXPEBCTATIONS
FOR STATISTICAL JJ+ PRODUCTION

TO TEST PREPICTIONS OF
PR ~BASED (DYNAMICACL )
MOOELS MEASUREMENTS 0F
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sTNE : Jmas wevrra Fivx_eor powe
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NACI/SHINE MNEASUREHENTS WITH THIN AND REPLICA TARGETS
FOR T2K DPEMONSTRATED NEED EFOR PRECISE NATA anJ HADRON
FROM THE SURFACE OF THE REPLICA TARGET.

A PROTOTYPE NDUNE TARGCET KHLL NOT RE REaDY BEFQRE LS?2

- ROTH GRAPHITE AND Re TARGETS ARE CONSIDERED

- TARGETS WILL PREPAPBLY CHANGE DURING THE 20 YEARS
DUNE LIFE TIME
~ 2200cwm TARGETS ARE CONSIDERED FOR THE LOL) ENERGY

TOUNE
— TARGETS FOR HIGH ENERGY TUNE WiLL BE PIFFERENT
THAN FOR LOW ENERG)
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eosINE . [NITIAZ. NEUTRINQ FLUX FOR DUNE

47 GRAPHITE SEGMENTS,
EACH 2cm (ONG AND
SPACED 0.2 ww APART,
TARGET CORE LENGHT
8Scm (2 N1)
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S-l,INE + REQUIRED FACILITY UPGRADES

U020 ——— ————

IMPROVED RBEAM QUALITY RBEAM INTENSITY < 106 IONS/ SPILL

~ REMOVE REDVUCE SaHz OSCILLATION OF BEAM [INTENSITY:

— RKCTINVE COMPENSATION INTRODUCED |IN 2016
RENVCED THE Q\PPLE OF PROTON REAMS
TEST WITH Pb BEAMS WL BE PFRFARMED IN
NOVEMBER / DECEMBER 2016

- [N 2012 THE SPS MAIN POWER SUOPPLIES REGULATION WILL
BE CHANGED THAT HMAY REPUCE THE RIPPLE. TO BE
TESTED WITH Xe REAMS IN 201F

~ RENDVCE REAN POSITION CHANGES ON NAagl TARGETS |

~ THEY ARE LIKELY CAUSED RY MALFUNCTIONIG POWER SUPBLIES

IN THE H2Z BEAMLINE . TO BE (NDENTIFIED AND FIXED,

—~ UPGRANE OF THE H2/NAGI RADIATION PRATECTION

NANY THANKS 70 BE, TE,L EN ¥
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S-<INE : REQUIRED FACILITY UPGRANES
2020

DETECTOR OPGRADES

= TARGET AND SINE-RAcK WARD TRACKING IN HAGNENC FIELD

— HIGHER EVENT RATE

— LARGR ACCEPTANCE VERTEX DETECTOR mm

~ NEW TINE-QF-FLIGHMT DETECTORS

— PRECISE TRACKING ALONG THE
DUNE TARGET (S)

THE SALEVE ARM OF
THE VERTEX DETECTOR
PROTQTYPE | Jovry 2016
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S<<INE : REQUIRED FACILITY UPGRANES
/ 20 2.0

LEGACY TPCs WITH ALICE READ-0UT

NEW Tof DETECTORR
( 1PD WmRPCs 2 )

VERTEX DETECTOR
(AVICGE 1 TS 2)

PROJECTILE
SPECTATCR
PETECTOR

SIDE-BACKLSARD DETECTAR
(aLice 1TS2)

... ANMD MORE
DAQ (PATEY R\cc-ER hcs
SuwFu REAM POS|TI ON DE""ECTORS
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S+<-INE .
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PDESIGN OPTIHISATION
u

INN PROGRESS

EXAMPLE . D°+D° IN CENTRAL Pb+ Pb AT 150A GEV/c
B T
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S--INE . SUMM ARY
ﬂzozo

NAGI/SHINE CONSIDERS NEW MEASUREMENTS OF HADRON
PRODUCTION WITH REAMS OF HADRONS AND NUCLEL
IN THE SPS/H2 BEAM MOMENTUM RANGE

(13A - 150A (400) GEV/C )

THE MEASUREMENTS REARUIRE MATOR FACILITY UPGRANES

(BEANS AND DETECTAR).
WE HOPR TO PROFAIT O PNEVELOPMENTS FPFOR OTHER

EXPERIMENTS ((ALICE, HPD, CBM .., ) AND SUPPORT
FROM CERN

MANY THANKS TO NAG\/SHINE 2020 TEAM FROM
RERGEN , FRANKFURT, KATOWICE, KRAKOW MOSCOW
ST. PETERSBURG, WARSAW ET AL.



