I fisici pisani oltre la Cortina di Ferro

Un’avventura scientifica e umana

1971 - 1975
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antefatto

CERN

1968 - 1971

W.D. Apel, J.S. Auslinder, H. Miiller, G. Sigurdsson,
H.M. Staudenmaier, U. Stier
(Karlsruhe, Germany)
E. Bertolucci, I. Mannelli, G. Pierazzini, P. Rehak,
A. Scribano, F. Sergiampietri, M.L. Vincelli
(Pisa, Italy)

Esperimento NEGA
Processi di scambio carica wp = a°n

e di produzione di risonanze mesoniche neutre 17p =2 M°n
2338, 6,8¢12 GeV/e oy
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NEGA exp al Cern: montaggio apparato
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NEGA exp. al Cern: camera a scintilla (Pb)
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antefatto

Viste le misure fatte fino 12 GeV/c al CERN

viene naturale pensare di estendere le misure
ad energie piu alte

e quindi pensare a Serpukhov (URSS)
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I'’emozione del ricordo ...

E’ emozionante ripercorrere questa avventura soprattutto visti gli anni
in cui si e svolta...siamo ancora in piena guerra fredda e quindi in
contrapposizione politica, ideologica, culturale e militare
fra Occidente e Oriente.

Siamo nel periodo centrale del governo di Leonid Breznev (1964-1982)

ma, per fortuna,qualcosa era successo...
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era successo che ...

» nel 1960, I'Unione Sovietica aveva preso la decisione di costruire
il piu grande acceleratore di particelle mai visto al mondo, un
proto-sincrotrone da 70 GeV (--> 76 GeV)

> nel 1967 la nuova macchina viene completata a Protvino, vicino a
Serpukhov (15 km), nella regione di Mosca (100 km)

> nel 1967 viene firmato un Agreement fra il CERN e lo USSR State
Committee for Atomic Energy

On the extreme left Dr. G. Funke, President
of the CERN Council watches CERN's
Director-General, Professor B. Gregory
(centre) and Professor A. Petrosiants sign
the agreement.
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Sotto questo accordo il CERN fornira pezzi speciali per I'acceleratore
e, in cambio, ricercatori del CERN e dei Paesi membri potranno
partecipare al programma sperimentale del nuovo acceleratore e

cosi si puo andare fino a 76 GeV e ha inizio....
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Experiment NICE - SERPUKHOV 076

n-p—>M®°n
—>my
Proposed Jun 1971
Approved Dec 1971
Began data taking Mar 1972

Completed data taking Jan 1975

Collaboration

SerpukhovV, IHEP
S.V. Donskov, A.V. Inyakin, V.A. Kachanov, R.N. Krasnokutsky, A.A. Lednev, Y.V. Mikhailov,
Y.D. Prokoshkin, R.S. Shuvalov

CERN
G. Sigurdsson

Karlsruhe U., EKP and Karlsruhe U., EKP
W.D. Apel, K. Augenstein, W. Kittenberger, M. Kruger, H. Muller, H. Schneider

Pisa U.
E. Bertolucci, I. Mannelli, G.M. Pierazzini, M. Quaglia, A. Scribano, F. Sergiampietri, M.L. Vincelli

Vienna, OAW
G. Leder, M. Steuer
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Experiment NICE - SERPUKHOV 076

Layout sperimentale n-p-—>Me°n
—->my
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Fig. 1.[Luyout of the NICE experimental installation} The horizontally and vertically detlecting
magnets, M5 3 and Mg, and the quadrupole lenses, L5 and L,g, are the final section of the
particle transport channels. S-S+, Sy and Cy —Cj are scintillation and Cerenkov counters,
which define the beam particles. PCy, PC, and H; are proportional chambers and hodoscopes,
which measure the position and direction of the beam particles. The liquid-hydrogen target LH,
is surrounded by a guard system of scintillation counters Sg, Fy 5 and sandwiches Aj—Aqq4, By 2,
[F3—Fs. HS is a hodoscope type 648-channel y spectrometer. S, is a neutron detector. Aps—A3q
is an additional sandwich block.
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Experiment NICE - SERPUKHOV 076
foto set-up

n-p—>M?®°n
——>my

l The Serpukhov experiment.
In the foreground is the hydrogen target
\1& which is bombarded by a negative pion beam.
= ,x Hidden in the concrete blocks on the right
: is the neutron detector.
In the rear is the online gamma detector.

i
)
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Caos totale ma...funzionante!
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Experiment NICE - SERPUKHOV 076
. n-p—>M®°n
on-line gamma detector —>my
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* Fig. 4. Representation of an event of reaction (1) on a display of the on-line computer. The
beam momentum is p = 40 GeV/c. The inside triangle in the diagram corresponds to the three
coordinate axes X, {/ and ¥ of the first spectrometer block. The second and third blocks ure
shown by the unconnected triungles. The histograms represent the pulse heights of the indi-
vidual counters of a block. The trigzered counters of the fourth block are shown in the diagram
by segments. The intersections of the dotted straight lines correspond to the reconstructed posi-

Fig. 2. Schematic representation of a hodoscope spectrometer (see text). The arrow indicates tnus of the shawees {aee e )

the direction of the beam.
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Experiment NICE - SERPUKHOV 076

] n-p—>M®°n
gamma-gamma mass reconstruction

——>my
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Fig. 5.Spectrum of the invariant masses of 4-pairs in reaction (2), m =2 (IC-fzit, recoil as'sumcd
to be a neutron, x" < 2.5). The vertical scale in the region My > 400 MeV/c? has been increased

ten times.
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Experiment NICE - SERPUKHOV 076
liquid hydrogen target

n-p—>M®°n
——>my
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Fig. 4. Calibration curve for ncutral interactions. The vertical
distance between the curve and the dashed lines represents the

O Bt G standard deviation in pulse height at a given Z; the horizontal

PEDESTAL segments give a measure of the corresponding degree of accuracy

Fig. 3. Typical pulse height spectra at different diaphragm I the localization of meutral interactions; Zo and Zm ate
positions: Z = 17.5 cm (a); 7.5 cm (b); 1.5 em (c). . respectively the beginning and the end of the target; N, . is

an estimate of the number of photoelectrons.
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Differences between

-Experiment NICE - Serpukhov

-Experiment NEGA - Cern m-p-—>M®°n
——>my

» momentum - (12 --> 40 GeV/c)
» Lenght of the hydrogen target (10 --> 60 cm)
> no pictures on film

» on-line data taking (CAMAC -->IBM 1800 + ...)

Angelo Scribano FISICA E FISICI A PISA NEL '900 Pisa, 7-9 novembre 2017



Angelo Scribano FISICA E FISICI A PISA NEL '900 Pisa, 7-9 novembre 2017




0, em?

? %
s
3 LN
2 i A .
w 5 20 20 & © w
P, GeVic

Fig. L. Dependence of the cross section of reaction (1) on the =" incldent momentum p. Nota-
tion: @ = data from the present experiment; ¥ = data from refs. [2-4); 0, & = data from refs.
[§] and [8]. The steaight line is a power-aw function (2).
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Fig. 7. Dependence of the gzosggagtion of reaction (1) on momentum p. Notation: @ = data
from the present experiment; 7, €, ©, & and +: data from rels. {1=5]. The straight line is 3 power-

faw function (6).
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calculated with the parameters of eqs. (10)=(12). The dashed straight lines are the exponentia!
dependences drawn through the points for it > 1 (GeVie)2.
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MOEFTIAA <IEEFR A
JOTTRNMNAT, OF NUCLEATR FHYSICS

.23, Bran. 2, 1976

HABJIHOIMNMEHME HEMTPAJIBHOLI'OD A-ME3IOHA
CO CIITMHOM J — 4 V1 MACCOWM 2 I'sB

B.JO. Angens'', K. Ayrexmaoarasasa’™ ', E,. Beprosyasam®!, WILIL, Bascaesoooem ™,
CLBE. domcexon®', A DB, Maasxaa™', B. A, Kaqmason?', M. Keages~,
B. KanrreaGeprep' ', P.H. Kpacaoxyroeemia' ', WM. Kpeorep' , I Jlegep ™',
A8 JTlemgaes™', . MamsesaasS', BB, hMMercassaoa®’, M. hMeoomaaept
.. MMeepammrsreas s, FCO. L. TTposonmrecssr Y, . oS e Al Le T -,
. Carypocos ', 4. CepaGaao”’, . ldeassoep!', WM. dlrosen®' , PLOC. Iy eaoros!

(e = = S = ol i T AR EPHMERT
HAFCTHTIYTA ESIHEHE BRICCHE RN DHEFNHHE, CEPITY X0 (OCOCF)
H ERPCANTEMCOR O P A N A T

HIAEPHLIN HOOTESORANHE EHEGDA (ITBERFITAPHET)

fifocrmymauaa & pedoarnuyuns 21 waoas 975 =)

CloolinaerTes O PeEsyIETATAN ACOIEISEHAR BefiTRATLRHEEIN MESMHHLDN COO-CToREAA, ofpamoeasEanLix B 07 -
COYIAADEHMAN MNpEE ancaynasce A0 Ks:E e SecoepiaieE TR BEEWIEHeERD A T0-IsB veropareme FICDBES. JInas
PErHCTRAaINAN V-EHEAOHETOR ¢ BhiCORG SEeprmeil aciioah=s=oea OO FeCK A CIer Tposte T s B JIRHIEE O
FEHM. B oboacTria 2 ID'sB oimapysedEs "PETHASE CTRYVETIVDE B COSKTHE LOACC DA TIECEGE, COOOAI Y HOIIACE 5
pEAKTIHE & @ — womeri. Froosse DacTIif=EesicHE S PARCTIAA OEATRIBARYT B FOomE ofiiacTH ASsiefme s o
POCrEed AAACCER], EERBHETEDHEN 08 pesiHaAca oo coEsos O = d. Maces safoessaorg BOpalhs e sesorEs
oAy AEEA pasrasdt Ad = (2020 = 2050 MWM=B, ooeEsa DodrEadld DEMPERD REcTialns (190 == 50 MNoEE.

IMemesr HFacTOAERNDEHE GO TR R0 CCIEOEEEHAE CIIEE TR MECC BRI TREIhLELRI WEFOsEHhRIN  Co-
CTOEHEEA, COPAEINEAHHKIN B W p-OofIApeHEaaEy oOpia msaayirsce <20 a3 /e 5 peaxisas

T o= AL o, {1}

M PECTIEIIEAECIIIENCH HE p-EERMTRED, 7T —AHEE0SEED B SEYTHES O TRASLELIC TACTEEIED, EOEESIELINET TIFH—
OFETANE PBECIIEITE EOTOREDST SESIERITOS F-KBAHNTEI. (DGnEsT: IEBADPAAETHREDG Mace aaame 2 Dz
GBaIITA ARy SHirHE B Opekl Oy mise paome |1|_ Herse cooburasoTros peay il TRTERE OEIERECELIINI [FOMCEOR
TERONLEN HeRTRE TEHELEIN MOSHEDE B OOrrpoTir soaoc gps o8 e+,

Angelo Scribano FISICA E FISICI A PISA NEL '900 Pisa, 7-9 novembre 2017



OBSERVATION OF A SPIN 4a NEUTRAL A-MESON WITH 2 GeV DMASS

W.D . Apel. K.Augenstein, IE.Bertolucci, M. L. Vincelli, S.V._Donskov. A.V._Inyvakin.
V. A Kachanov, M. Quaglia, W_Kittenberger. R.N. Krasnokutsky, N _Kriiger. G.Leder.
A A Lednev. LL.NMannelli, Yu.V _NMikhailov. H_NMiller., G N _Pierazzinni, Yu.D Prokoshkin.
F.Sergiampietri. G_Sigurdson., A _Scribano. H.Schneider. M. Steuer. R.S.Shuvalowv

Results of studying neutral mesonic states produced in 7 p collisions at 40 GeV /c are
presented. The experiments are carried out at the Serpukhov 70 GeV accelerator. High energy

¥ gquanta were recorded by the hodoscope spectrometer with the computor on-line. At

about
2 GeV an clear structure is found in the mass spectrum of dipions produced in the reaction
0. 0

wp — 7. Decay angular distributions show

variations when the mass increases which
characterize the spin J —

4 resonance. T'The mass of the found meson is A4 — (2020 & 25) NeV.
T he full decay width is estimated to be (190 4= 50) NeV.
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MTIMNOCY J1JAPCTBEHHbBIM
KOMMMTET CCCP
Mo AEJIAM M3OBPETEHUHNM
M OTKPbLITHUM
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NI T 1 AN DN,

HA OTKPBITHE

Ne 275

sIBAEeHHEe OOpaszoBaAHHSA 3SJIEMEeHTAPHOWM YaCTHILLI }\rmesoua“

B coorseTtcTteBrmHr c [lono»mervrem o6 OTHPbITHAX, HMazobperTeHHAax

H pauHoOHaNHM3IaATOPCHKHX MnpeagnorxMeHmrsax [ ocyanapcTBeHHbLIF HKOMHTET
CCCP no pnenam mH3obpeTeHrit M OTHPbBITHIM ycTaHOBHJI, HTO rpa»aga-
He MHMrtanbrarHcHxor Pecny6nvmkm

CHPHBAHO AHAOMEJIO
MAHHEJIJIHA HTAJIO
BEPTOJIYHHH DVYITEHHO
BHHYEJIJ1IHA MAPHO
MoEPALILIHMHKHM OXY3IENNE
rparanarHe Cowza CoseTtTcHumx CoumanrcrTryHecHmrnx Pecny6nmk
MNMPOHOLLIHHH HKOPHHA OAMHTPHEBKHY
ODOHCHOB CEPIIEH1 BACHJIbEBKHY
HAHAHORB BACHJIHMHA AJIEHCAHAOPOBKHY
HPACHOHY T TCHHHA POCTHCIJIAB HHHOJIAEBHY
MHXAHAIOB IOPHH BHHTOPOBKHY
LLIVBA/1OB PYNOJ/Ibdd CEPMEEBHYH
rparapnaHe MepepatTHeHorn Pecny6nrKm TepmMarHim
MIONNEP XAHHLY
AMNEJ1b OHATEP
LLIHAHAAOEP XAHHA
rparanaHHH ABcrtprricHor Pecny6nmKm
NEAEP TEPXAPAT
rpar<aaHmH Pecny6nmum Hcocnanaowns
CHIYrPAOCCOH 'Y /AHWU

caenan OTHPbITHE, onpeaensemMoe chneaywulert dhopMy NoF:




wIOHKCNepHMeHTanbHO YycTaHoOoBNeHO Her3sBecTHoOe paHee AseHHe
o6pazoBaHHA 3/1eMeHTapHOM 4YacTHubl -Mme3o0oHa, o6napgawLlero cnwH-
HOM, pasHbiMm 4°'‘

Ha ocHoOoBaHHH MONHOMO4YHMA, npeagocTaB/ieHHbIX [lpaBHTensCcTBOM
CCCP, locypnapcTteBeHHbim HKomMmHnTer CCCP no apgenam wH3o6peTteHHH
H OTHKPbLITHIHA Bblaas CkpunGaHo  AHIDKEeNO HACTORALULIHHA, AMMNJIOM Ha OTHPLI-
THe, AsnerHre o6pasosaHHA 2N1eMeHTapHOMr YacTHubl Fl-me3o+Ha'', saperm-
cTtprposaHHoe B [ ocynapcrTteeHHOM peecTpe oTHpbiTHH CCCP 14 monsa
1983 r. 3a Ne 275 no 3assHKe Ha oTHpbiTHe Ne OT-10101 orv 1 asry-
crta 1979 r. ¢ nproprmteTom 13 mwoHAa 1975 r.

'—’f'_"'fli?-/*g“g‘f‘#;—-‘
NPEACEAOATE/Ib HOMMHUTETA =R

P\
.”,‘5 C. Haswrwxoe
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...e stata una bella avventura!..

- proficua dal punto di vista scientifico

- tutto sommato piacevole e rilassante
(fattore pi-greco)

...grazie all'INFN, all'Universita di Pisa, al CERN,
a ltalo Mannelli...e

...anche alle famiglie che ci hanno seguito !
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i Aneddoti........

- R.P. Johnson --> Aaron AAROVAK
- Ingresso/Uscita Centro + edifici

- Furto

- Distanza Protvino-Serpukhov

- Alcool metilico

- Liberta colleghi

- Premio in Rubli non “esportabili”
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Collaborazione CERN - Serpukhov

W.D. Apel, K. Augenstein, E. Bertolucci, M.L. Vincelli, S.V. Donskov, A.V.
Inyakin, V.A. Kachanov, M. Quaglia, W. Kittenberger, R.N. Krasnokutsky, M.
Kruger, G. Leder, A.A Lednev, [. Mannelli, Yu.V. Mikhailov, H. Muller, G.M.

Pierazzini, Yu.D. Prokoshkin, F. Sergiampietri, G. Sigurdsson, A. Scribano, H.
Schneider, M. Steuer, R.S. Shuvalov

produzione di risonanze mesoniche neutre
—p =2 M°n
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