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Characterisiss ol bromd hadrome resonances excited o nnclet and the related nu-

clear medinm response on

R

Holi enerey excitations have been discnssed intensively dur

ing last decaac, 5 i wlde gap remains between ~xperimental resnlts and theoryi1]:
apart from a fow oxcoptions. most of the well established cperimental observations
don’t have w yuantdatooo theoratical terpretation,

The main futerest e at the same time Che main ditlicadties of these studies, is
related 1o the fact that e hebavionr of nucleae matter an high excitation energles i
governied not anly i its mucleonic degrees of freedom. fat also by the internal degrees
of freedom of the cois itne it teleons. When the enerey " pinnped” into the nuclear
medinm is close (o he choracteristi energy of excitavion of the internal degrees ol
freedom o @ taclear. those can no fonger be teated ndependently. Such excitations
reveal themselves as anclear v+ Vo fransitions fotlowed by radiation of particles.

The non sl differen e betw-en resonance excnation off a free proton and off
muelel was e observed mexperiments ncasuring inelastic charge exchange cross see
tions: it wis ~owr That the properties of A excitations of nuelei cannot be described
in the picture of quasilrec preductiong2) Now-nuasilree neschaniste observed ininclu
sive experiments were conbirmed in evelusive oxpecmentsis) but a number of theoretical
uncertaintios ~itll porsist

The relative contributions of these new nechanisms can be studied{, 4. 1) by
changing the itial cneres and the quantumn nnnibers in the nitial state by choosing
different progectites v Ao odo pe Tnthis resperct melastic (dod' scattering[b] is ax
promising as the foon’caction with cobierenn pon productiond]. and excitation of

N0 resonance; 7

For cxample. excitation of A 7o the target™ is forbidden by
isospin conscrvation ot ba the fdod and {acatt reactions: A can be excited only Tin
the projectile™5 |

New valuable iitormanion niay come from studies of pularization clfects when broad
hadronic resonances are oxcited in e nclcar medinm{ 1. A difference between proton
and nuclear targets could be expected (8] for some polarization observables, but there
are only a few experimenis exploring the polarization observables of these reactions[9).
An example of the e of the (dd'y reaction with polatized deunterons as a filter of
specific reaction mechanisns was demonstrated i ref . 101

The experiment was periormed at the Laboratory for High Energies at the Join
Iustitute for Nuclear Research (JINRG using tensorially polarized deuteron hean of
the Synchrophasotron.  The ALPHA setup (shown in Fig.1) was used in the same

configuration as in a concurrent investigation ol deuteron breakup and the p(d.p)d
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Todnta were aben before and alter the data

for Thg in s d ovd st h 0 = IS the systemaiic rertatats of the final resalts was

estimated nsioe Chis creamsianee

The sign of the beans polanzaton was changad i e eyeiie fashion. "hust-afte:

Burst™, ax 10, 5o owhere 707 meass absence of polanzation, T and 7 correspotd

to the sign of the [+ the quantization oxis was perpendionlar o the plane
containing i tien boaia orbit in the accelerator. The polarization of the hean
was measured with the ALPIHLA potvineteri12) before and after data taking: averaged
values of the polarizaion cver 200 0 022 £ 0.007 £ 0.008 and P = 0800 4
U011+ .02 whers hoib ~tatistical and systemaiical uncertaintios are shown. Other
beam paratinerers positions a-sbwidths of the beam spot at coutrol points) together
With paraniciere o the facsne, were monitored By the beam comtrol svstenn of e

accelorator oy were o,

ditted o o ensline compnter atter cach burst and were
used 1o the ol inee anaew
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Fig.1 \DPH Y cpect aancter at ihe VP beain e, PO mulit wire proportional
chambers: SG-U2 St = STEIZ0 833281042 sendillation connters of the TOE
system: SEo=20 SAB L trpeen <cinilstion connters: Mz the analysing wagnet. The

TOT -base hetween S 2 awd 51182 was about S0 1

Thie 30 cru Hgnd e droges F H2 000 37 coneanbon 107 targets (1Y were placed at
the Tocns F3of the slowiy extracied hean. Two beam intensity monitors were placed
npstream from the tarser:s an donization chamber and a seintillation counter operated
in the countineg mode big at fowered high voltege in order tu avoid overloading at
intensitios 07 denterons per st or highes

The deut orons scattered at U5 aod the wseattered part of the primary beam entered
the beam line V171 dipole magnets placed hetween the foci 173 and 4 (not shown in
Fig.1) removed the nnscattered part of the beam while the scattered deuterons were

transported further to the ALPHA-spectrometer (1% 1. The momentim acceptance



Apfp o~ 25 Uit wetan vas o b detenain d b b sives of the trigger seintillation

connters SEOS20 s and S A3

Phe measramnent s were performed i several stops

by changing the spoctionicrer and the VP heani line fining for & continlons coverage

ol the momenting: cpectrning AT every settine the

mten=its ol the primary beam was

optinized tor a reasanabio canmtine rates in e connters at the 1] point: the typical

nensity vavied Don 100 00 50N per huarest with a spill diration of ~ 100 msee. 4

cach setting data wore taken with both the L /12 aml ¢ target: at most settings data

were also taiwn withont tatect the "o taree” backeronied was not 1more than 10%

(2 > 0.6 GeN nd Do vhar 0% ot 0 001 Geb Hoere ) Ly By the transtorred
encrgy. Llois che cacres of the projeciile wnd £ the cnerey of the seattered deuteran

The voroentiog o e detected particles was mcesored witly TR STIRTEN

Plomaa vosobion of he TOT wvsten al er o1 correciions was Trop > 002

nsecs Pavticle sle oo on was oo nied nsine moneninm and TOE mlormation:

this vesoburion oo n® 0 i phen weanion botbvec o dons pro and denterons
Phe specann e oo i e s et g e it angle for denteron
detectod ar D7 Wen S o ginticniion ne e i porpenshoular to the particles

romenta e eres ectins s ased 5 by e i ol splicrrcal tensor analvzing powers

contains onlv the /o iern e contnibation with L oo for ensons <

svict
Therefore T, can e

cristod divect v rons n e e < 4ol Teood” events deteetod

for the "7 and 7 7 aies of 1)

wo bearn polarization. norimalized 1o the correspoindin
1 t

monitor nuimbers the L gt of dhe Faals s valid when
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The vaines ol £ wers obtaned separately Tor both parts of e mm as mentioned
above, Becaise several overlapped sotup settings were svailable at cach initial cnerey
and for cacl targer. furher checks of svstematios condd e made We ostimate the
overall systemaiical uncettanmty i Ly as 7, o S whiels s abont the same size
as the tvpical statistical nacortaint

The final data for oo aee presented o Fio? as o function of ¢ the data points
shown are weighiod averaves 1with werghits Toeso o trons both parts of 1he ro,

The systematno nneeriaity of the " rero point™ of the @ scale was g5, > 20
MeVias a consequence the dava shown i Fig2 et be shifted as a whole within (his
corridor. The resolution an Q was o 1D Mel,

The main featvres of the data ave the following:

1) oy is negative and vnercases talimost linearlv) i absolute value when () inereases.
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2) oo ts smadl aid cornnaiade v cers it vie region of coberout pron produciion

where the Tonamientinn Gai cden sesrared i -maih 002 D05 DieVEers T signidicantiv

differs from zero it recion of the VUL resonance excitation and above.

3) 1 T Fhecomes rclativel bisoar aine (O tabont 0040 to 606wt (= 1 GeV,
B Phiere s no visdhbe o

1

Horenee between the pldod N aua Cd dD N data at 07,

These features indicare that Ty o the inclasiie 7, 0N scattering at 0° 1s not

Baghly sensitivo vo vaclear miediinn effects 1 exeitation ol broad nucleonic resonances.
Perhaps the denteron formtactor detennmes most of the overall Q-dependence of .
as it appears 1o be the cose for the general trenes of the cross sections(i). For example.
the pld,d'y seatterine ai ow 4 e low [T should be determined by the coherent
pion production vie he N excitation iu the projectile[i laterpreting this process
as a coherent scattering of -« virtual pon|LH on the denteron, one could explain the
smallness ol [y, at fow 0 o o cesult of the doninance of the S wave part ju the
deuteron formiactor at sna:d -/

Independentiy ol ans oterpretation. the data demonstrate that this reaction can

be used for the polarimetry of tersorally polarized deuterons at high energies.

We are orateful 1o the I accclerator stail. the POLARIS team and A.D. Kir
illov. PA. Ryvkovatkin, AT Svetov, .80 Golovanov. Yu.'t' Borzynev, AP, Tsvinev
for providing good conditions for the experiment. LN, Stranov, A.A. Nomofilov and
V.I. Sharov for moeasuremients of the polarization of the ptimary deuteron beam:
L.V, Budkin, AL Obukhovsky, 2P Motina and O.N. Piskunov for their help duar-
ing the experiment and preparation the manuseript,
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TIpunuMact op GomIK: i Ha upenpitiTul, coubitenis Ofbe IHCHHOTO HHCTHTYTd
AAEPHBIX HCCacoBatd W «Kpatkue cooluierng OMSH».

YCTaHOBICHE CICAYIOUAR CTOHMUCTh NUANHCKI HA 12 MCCALCB Ha H3daHus
OMSIH, BIUIOYAs 1ICPECHUINY, 110 OTACALHLIM TeMATHICCK HM KATETOPHAM:

Hunexc Tesartuka ; Llexa nonnucku
o B Ha rox
L BI\CFCI)HMLniﬂLlL,H as 1)mm\a BLICOKHX on-vpmu . - 22600 p.

Tcopcnmccuﬂ puskKa BBICOKH \7 IHepIHil / 59200 p.

3. Dkcnepumeritaivitad HCTTPOHHL Pk 7800 p.

4. 4. Teoperuyeckas (puun\.xrun KX 3mp1m; - - 2?746()‘})'

N MaTeMdnn\.( 7 14800 p..

6. Hﬂepﬂu;{ uxuﬂpuu\rvmm " pd,,iHUWX'MhIS{ 77777 N 12000 p.

- PusmKa TEKCLIX RHEESE 7 2200 p.

8. Kpnoruun\“ . 1400 p

9 Yekoputers 7 7 - 1“2()(‘;;

10. ABTOMaTH it u()pmwmu KD LpHMCiH}LLIbHH‘( aat HUBIX 12200 p.
11, BeIMHCAUTCIBIAR MATCh MATHKA 1 TeXHiKL 14300 p.
12, Xumns S T 1200 p
13. Texuuka (pumqux\mn o.\umpmwum 21300 p.

15. SKCFKPHMCHT‘Uled)l (bi‘li}ll\d mcpum,\ pCd}\LU]H

0P HH3KUX DHCPIHSX 2600 p.
16 I103ymerpnﬂ " rpmmm B Th 2200 p
17 - Teopus KOHIACHCAPOBUAHEOTO COCTOSHits 12200 p.

18. Hcnonssosate Pe3ysbLTaTOB
H METONUB PYHUAMEHTAIbHBIX DHIHUECKHX HCCHRUOBAHMI

B CMEXHBIX O0/IACTAX HayKH H TEXHUKU o 1800 p.
19. Buogusuka . 1800p.
«Kpatkue Looﬁmumﬂ O}IHH» ﬁ—-é Bblnvcxom o 15000 p.

[Tonnucka Moker Buith odopmiiena ¢ mwbOIO Mecsila roia.

Opranu3alnam M JHlaM, 3aHHTCPCCOBAHHBIM B [ONydeHUH M3gaHuii OHSH,
clieqyeT MEepesBecTd (WM OTIPABMTH 110 1HOUTE) HEOOXOUHUMYI0 CYMMY Ha pacueTHBbiil
cuer 000608905 Hybuenckoro cuinana MMKB, rJlybua Mockosckoii obnacTh,
n/una. 141980 MO 211844, ykazas: «3a noanucky Ha usgaHus OHSIH».

Bo n3bexanuc nepopasymMeHnii HeOOXOAMMO YBELOMHTbL M3IATENBLCKHI OTHEN O
LPOH3BENEHHOMN OIUlaTe W BepHYTh «KapTouky noanucuuxa», OTMCTHB B Hell HOMepa
H Ha3BaHHA TECMATHUCCKHX KATCIODHH, Ha KOTopble oQiOpMIAeTCs HOMIMCKE, I10
agpecy:

141980 r. dy6Ha Mockosckoii o6it.
yin.Konuo Kiopu, 6
OHWSH, uspatensckuit otaen
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Axrupeit J1.C. u up. E1-95-263
[lepBbie u3MEpeHUs TEH30PHOH aHaH3UPYlowwel crnocobHocTH Ty

Heynpyroro (d, d YX-paccesinus nox 0° wa 'H wu '2C

npu 4,5 u 5,5 TaB/c

IlpencTaBneHbl (IEPBbie PE3yibTaThl M3MEPEHHS Toy IS HEYNPYroi peakuMy
pesy P 20 ynpy p
d, d’) X Bblwie nopora A u3obapn. O6HapyxeHo, ut 7., OTpHLATENbHA, ee abCco-
py 20 OTP

JIOTHast BeAUYMHA HeBeika B 06sacTH A w306aphl W pacTeT NOYTH JIMHEHHO
K [Tyl >~ (0,4 — 0,6) npu nepenave aneprun Q@ ~ 1 B, 3HauuMoi 3aBUCUMOCTH
OT THAA MHILEHH H HAYAILHOH SHEPIUM HE 3aMEYEHO.

Pabota pbinosntena s JTaboparopuu Belcokux shepruit OMSIH.

Mpenpuut OOBCUHHEHHOTO HHCTHTYTA SUEPHBIX HocTeloBanni. QyGua, 1995

Azhgirey L.S. et al. E1-95-263
First Measurement of the Tensor Analysing Power T,

in Inelastic (d, d ")X-Scattering at 0° on 'H and '*C
at 4.5 and 5.5 GeV/c

First results for T, of the nelastic (d, d ) X reaction above the A-threshold
are presented. It 15 observed that T, is negative, small in absolute value in the A
region and rises almost linearly to 175} > (0.4 — 0.6) at energy transfers Q =~ 1 GeV.

No significant dependence on the type of the target and on the initial energy was
observed.

The investigation has been performed at the Laboratory of High Energies, JINR.

Preprint of the Joint Insttute for Nuclear Research. Dubna. 1995
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