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Storage ring parameters

Table 2.1

DORIS II PETRA

BORIS 1

288 2304

288

Circumference

GeV

19
15

5.1

4.2

max. beam energy

mA

20

200

typical beam current
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per charge

480 (120)

number of bunches

0.06
0.7

0.1

0.1

typical bunch height (g}

0.8

0.8

(o)

width

10 10 10

Tength (o)

typical beam lifetime

15
(9)

10N region

length of interact

(with mini-p)
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Magnet with cryostat of superconductive coil

and separated iron yokes

Fig. 3.3

SHKWDYS
— [pudijzodoud

TTSMHI9AUGD DD

SIIGUIDYD LONY

e 1109 Bazpanpuossadns

T @M0A Uod)




c ol oL sbuoud-oM3 3135219 A0y UOL]N|OSA

WNUSWow Yy saALd SUL| JIMO| YL "UGLIDDJLP PLBMADEG DUE PAEMIOS BUY
spaemMo} A|plded Sajedolsa3ap Ing “@|Bue pL|os Ayl 10 %09 ASA0 JURISUOD
qhoge s1 uoirgniosad syl ‘(pey) d . % ¢ = n\au Aq usAlb sL uoLinjosad

ay3 ejuawow ybLy 3y ° 4 e 614 uL umoys sL (uml g = xou JuL| weaq ayj o3
PaULRA3SUDD 4R YILYyM suotd J0) UOLEN|OSJ WNFURWOW 9Y1*S9|d1Faed wnjudsw
~0u 3op A0J uOLAN{OsaL AU} Buldasse BULAIIIROS B dLinw JO 33L4d Iyl

38 ‘yaed3 ¢ fuoie S3qeulpdoos adeds jo A3Lsusp ybly e s3anpoad p:o»m_
ay) ‘adeds ulL jufod pauLedl1sSuad-1 B Butalb snyl f1no peas ade sadlais
3y} uo padsuanpgul sasind o3 snid  [euBis duim e abdeyasip AusAl L0

{ [ T0E ] a3s ,oam 32 0S{E sS4kl MIL P} S3UAtM 3Y} 0% oS8T ¥ PARLLT
240 yoLyM s3d1als ojuL  pajudwbas sL buleod syl “J3ddod jo url ge yiim
pa3egs “sse|baiqly 40 3{ING S4B SOPOYIED Ayl °HOLINLOS ISBLSRD By3 ‘aui}
3yl 18 ‘PBU3y0 weaq ayj 03 [Df[eded SIALM YILM SU3queyd |euoijJdododd
*punoJfyoeq pajedioliue 8yj 188w 03 ‘4360143 %3)dwed e 04 MOllE 03 OSlE
PRy 31 "SLSALBUR 1BILIPWBULY L0} UDLIN|0S34 wnjuawow poob 2 pue ‘weaqg
sy} 03 (2) _mP_MLma pue {A*x) Jerndtpuadiad Y309 *SIUBAD HIRLFLI[NW JO

uoyniosad jertbojodog poob e aaLb 03 paubLsep sem walsAs BuLdoedy ayl

SABqURYd ¥oRAL '€

*UOLSAAA BULYOINPUDD AL LBUMOU ® .04 MY Z 03 padeduod

3q 03 MY 062 IN0ge Lo Jamod [€307 © pue ‘M QST 40 Jamod oLUIBOAAD ©
adLnbad 42419603 SLL0D |tY ‘PLSL3 93isoddo Yiim s|Lod Buiyonpuoodadns
Joared e Ag pazesuaduod si *SU013R|[10S0 WRBQ [BILJASA puR [BIUCZLIOY JO
fuL|dnod pauLsapun ue *Butd abed0ls syl Uo PlaLy [BLxE BY3 3O Idueniy
-uL ayy "{g°g) SIuUBA3 Pa}IR[Rs jo sisA|RuE pauLiad ayj ol patidde

FLUo usyl S pUeR *3WL} JIFNAWOD JO SIUNOWE 9|YRISPLSUDD Buiraes sny3

lm.ﬂl

plal} J33uad wody uUOLIBLASP dALTR{AL Aq
paieqey .Nm plat) dL12ubew JURISU0D 40 SIULT

00z 00l

pe By

—

%0l

% 0i+

00l

00¢

00¢

0ov

008
[ww]

- 81 -



(z-0 v»xv ABABUS #M0] BLA P333LLR ALJUBULWOPIAD SL UOLUM SFUSAS DLUOJPRY 1O
ABABUS |eJa}NdU BY) O 3unseaw J1ey e ALl saop Ing ‘suous1d3la pue suoloyd
A3 01 - 40 s43moys ay3 Buidwes Jog {eulBaew SL SSaWDLYY SLY] "sujbud|
UGLIRLPR '8 4O SSIUNOLYD [2I03 © Yilm suafe| oMl ul psbuesde saysimpues
A03e| [LIULDS-PRA| JO SI|NPOW 09 4O SISLSUOD 31 /g "6i4 uL paydsidys
€423UN0Y |B4deq 3Yy A9 pade|dod S4aM SAIQUEYD SJALM |BILJpuL|AD Fsouine
OM] BYJ "S4SIUN0I LBMOYS JOJR| | LIULIS-PRIE YJLM PIABA0D sem {4 95) o1Bue
pL1Los ajatdwod 3yl 3SoWe 2BYI YINS £/BT UL PILLLPOW Sem (lnTd *Iuasedde

240U PUT A0W dWedaq ABasus prajnsu A4y} BuLansesw jo dduejdodul syy sy

*3/A99 T SA0QE %G9 puv O/ASW Obk JO RIUWOW UOULDD|3 404

%0€ S POULUM32Op SseM ADU312131)2 UOL1I318p Yl “UoJIIS|I ue Se ucdpey
e 5uiy®l g0 A1riigeqoad Z(2°0T 2°1) ' YILM POUISW UBD|D B 40j
‘PAILLDL0] UCLTRDILSLIUBPLSLW -1 DU 4O |IAI] BY3 uo spuadap AJt|igeq
-oad uotyo939p 3yl °sareld peap 3yl purysq aanpodd Aoyl sudalied samoys
Y] wou) §§°0 > [9S02] 40j pazLUBOIIL B4 SUDATIB|T ruotiededds ayl J0j
pasn 1no Sseu HULSSLW Y3 JO ADUALDLL4S FYF 03YD SNy} SIudAd Adr paiy
-LJu3pL ISAYL wWNTuSWOW BULSSLW YR YFLM FUIISLSUOD SL UOLIIBLLD uoFoud
3yl Jt popeys sL Aujus ayl -ssew BursSuw 3yj 4o adenbs syl “sa parjotd
aJe uoyoud palJdauoy suo0 pue 1l paLiriuspL Buo Butaey SREpLPUBRD L 1QTE
"BLJ UL UMOYS SL S3UDAD Adrt wouay $ABI3p -1 Jo uoLjededas eyl ajduexs

ue sy -uotjesedas - o~ a04 pue ‘suoroyd 10 JUSWOLNSESU UOLIIJULLP pue
UOL3I333P YL £0) SIudAD A3Lor(drlinu-mo| x03 AQUBLDLILS 49B61.Y BYY
BuLoueyua a03 [NJasn aadm Asyl “{1*¢ -BLi) siogueyd YdRJA) BY) uUDIMIBG
UL pajJasul “syjbuaj uoirelped (g pue -0 30 sbuts peay omy £q paysii

-dwosoe seM UGL33919p uotoyd 4019333p JINTTd Y2 40 UOLSIIA ISALY Ul UL

SADJUNOD AHOUS €£°¢

IH.NI

BuLsa31eds 21dipnu
OU YJLM KLU0 SU0UUD @JBULPIOOT WOUY FNSAL PLNOM SDULL
payseq ‘3t 2{oLj4ed-omM) J0j Jwes :53ui0d pue SIAUNT 4IMOT

*(*ssnegy §'91 03 (Z W43 pa|eIs uaaq aAey sjulod o5/p99 G dYL
‘sa|bue Jaro pabesane ‘sz|buelul) l1+n wea} Sjuswadnsesw snid
“(s1xe weaq 03) o06 PUB 09 3% sa1at3aed 916uLs 1$9AanD avddp

‘WNTUBWOW 1O UCL3DUAS @ SP UOLIN{OSAL WNIUIWOW 3ALIR[IY g'¢ 6y

[o/A29]) d
Sl - O S
1 m T l T T _ T T T T _ ll\llh\ul.ﬂll..““% O
SHORIJEURIAOD o= == P
209 = 0
«06
-0¢
syoel} 8)buis
-0€
107 d
[%]do
105
L 1 L . | \ ) R L

rONr



B (%93 aos)

9'¢ By

uoi33939p uojoud ybnouys sjudad Afn wouy Li jo uolyeaedag

[zA%90] W

$3QN1 X1|3Y Pue SIYILMPURS U03B||LIULIS

-ped| YILM JA23UN0D JIMOYS |3a4eq ybnoayy uorlses ssod) s By

sapinB o)
s .>;5,ynmm“mmmmmmwmﬂnnmwmunmmmmmmmmmm
===
oY 6E e NI §§§§i
N §\\§\\\\§ T

0c

|
I

l
\

S¢

\\\\\\\\\\\\\\\\\\\%\g& %.%\&%\\\%i

A m
m,ﬁ.._nth:mzjﬁ -.99040.91&» n
a}ee@@ec@
M%\&ﬁ%& w JopenuIs
X LY E&w\ \w&\\%ﬁ% Hu! L doe
S e iﬁnlnlf peay A ynm sbuoudyz
T oo ! 2915
B A 8 W m— o
N>wOm.O\Z

| Y S S SR S W N |

T T
reost APOBYSSASASOEY

- e - ASEOQ -7z -



*JUNOIDR DJUL UDYR] R UOLLDBJL0D BALIRLPEA % (T-2
[60£-£0€] @1genoLed e pue wedbelp 43pJdo 3samMol ays ju ¢ [90€ ]
A29 o 03 dn salfasus ~w'o pue N>mw ¢

uoL3oLpadd G3D 843 yjLM ds4be 03 uMOWY SL UOLIIDS $5042 BYL "UCLIIRIL

01 40 'sd@jsuesy wnjuauwow 03 drn

abneb ¢ se BuL493302S eyqeyg Wou) PIULUMIBP SL A3LSouluny Y} “A|308d

-1p 911404d A31SUSp Weaq DY SUNSEAW 0F I|QELLRAR S4B SPOUIBW OU DULS

SB £ UOL1D23S S$S04D ¥ WoJY ajed uolidead ayl saaib pue

A3Lsuap ,39buel, wm pue xni4 _a jo0 1onposd @yt saJunsesw 7 LpLsoutwn] ayj

407 1uom AjLsouLwnt  G'g

) *A®Y 0C 3B
TUaAs wad %7 m“ bz e [G0f ‘90 ejep pausLidnd wouay paje(nd|ed ussq

sey suodpey 403 A1) rqeqord ybnoayz-yound ayy a(bue pLLos LNy syl

40 % (8 43A0 JUSWPUNSLW SIBULPAOOI-0M] © BULMOL|R *sSJa3queyd 131L4p

30 S43AB| 0M] YILM PBJIA0D SL 3PLSINO 3Y) °“pA9Y m.H 40 ABasud uwonu » 01 Buipuod
-534402 °(3ud|eALnba) ot W QL 40 SSaWLO1Y} Judpuadaspul-uoliisod

‘UMOJLUN B ULBIQO 0 S YINS JUBCM0SqR UoJUpRY BJIXS Ue A pajuswsid

—wWod SPM ¥OA UOAL Ay} yH13d 3¢ patoadxa suonw wniuswow 43ybly a3yl Jog

‘q (L0 7 8°2) se
BOURUOSAJ  H/[ BUJ 1B PIIODLL02 SIUIAT UOJPRYL|[NE WOJJ PAULWIIISP Sem
(yBnoayr yound) suonmu Se paLyLIUdPL BABM I/A39 G T-1 10 SUCULDeU Jeyl

A3L(1qeqoad Byl wd GT 7 ULYILM ueL1Ls0d pajdadxa ayy Ly Asyz JL suonw

Immt

S palLsliuspl aJe SA|OLIAed "SAIGURLD DN euortdododd YItm padaaod st
albue pLIOS BUI 4O % G 43Y40SGe BUL 30 BpLSING ‘9/ABD H°1 PUe g% uIIMIRg
S314BA $$03ND WNRUSWOW BYL *UCLL JO WD 0L OF quaeALnba ssawioLys obeasae

ug yilm J49gLosqe uw ap1A0Jd 8304 udn}ad xn|y pue {103 AUl Wy Q9
jnoge s1 QLN1d Yt Uied qybLL4 obedsAe Byl "suoey pue suotd jo 3ybBrid
-u1-Ae29p 3y} $s5a4ddns 0] J3pLo UL $24042q yied q4BLLS J40US B pue

43GL0SqR UOJPRY HOLUT B SBAINDAL SUOUPEY WOJJ SUOM 4O uotlyededas ayj

*ga3qUNU wnjuERND MIU JO uotaanpoad 8y} Buiidazsp 403 $1001 LN

—damod AlJelnotided  AJR LOL1D2IIP UGUIOR1D pue uonw ‘suoj3dal 031 Spesj
sAeodp yeaM Syl JO JJed IIULS TSUOLIIRABIUL HRIN ybnoayy Aeaap Kluo

ued yotym saioiiaed o|qels 03 Speal {2°9 uo130aS 93s) s43quNY wnjuenb
353Y3 40 UOLIBAJISUO] ~SJL3qUAU wnjuenb Mau YjLmM Suoydal pue suodpey 10

uopgonpoad Jted 8yl J0j UOLIIEIL JUSLILYD Kiaa ® s1 uopjeliyruue 9.3

uoL}0913p uony  $°E

1£0£] o1 = 9y uoLangosad ® yYILM

arbue Jelod Y} JO JuBLBANSEIW putpLaoad “yoLrpues ayy ut pajJasuL st
sJagueyd |euoLjr0dodd S4LML3 (W JO Jdafe sug *34 / % 61 = M\uo $1 uoLINios
-a4 ABaaus ay) ‘syjbuay uorielped £70T 40 SBUILMpURS JO1B{[L3ULDS-peS|

padeys-atd gg AQ yoea PadsA0D 3B aunjoa Bulydeay 3y} jo sdoey pus aUl

.mgmao;mwwpwﬁomwgo+o¢.au Y% pue R 2

JO UOLIN 053 Jeinbue ue apiaoad AdyL [ 20€} saqn1-XL1ay 30 A3Ae|

a1qnop € AQ PaA3LUIE SL SU3JUNCY (AR YT ULUILM uo1n(osad jerieds

“(ppgout 1) 3 /%St 3/30 si votan|osad By} SUOLIIRLD
Jo04 "uo1323] 02 b unuiado Moy e 30U pLp Aijewoab uaalb ayy asnedaq
£5019513035 vojoyd AQ paliwi| A1BuoLs os|e SL UOLIN|0s3L YL =suooyd

|¢NI




< A9 p°6 pue /7 v paunsedw Buiasllens
Byqeyg 3|fue-apLm 3yl Ul uosldedwod e Ag paLjldaa Sem ajewLlse
SLUL "% G uey} SS9 99 03 pajewLlsd SL ‘souejdanoe ayj 0jul PaJdallens
S4BMOYS L0433 (3 JO UDLIDBL8A By pue A43awoab ayl Jo abpamouy ayz
wouy Alutew BuLsLAe fSIUBWOUNSESW AILSCULWN| 3Y3 JO JOLID DLFEWSYSAS (Mo1A do1) (5) S483unod Jamoys
Sl "UOL3oaxLp wesq sy3 03 Je|mipuadiad woz 0 Huope wa § AQ saAow pue *S493UNGD UOLR|[13uULds (9} sbuae| pue (W) wnipaw
utod UOLIORUIIUL YT L % T ULY SSP| SILJBA (SDLM] SIOUSPLIULOZ wnipaw () Llews y3Lm “SIN0Q 3¢ Pash se 40jluow AFLsoutunt g°¢ "big
-UNLP3W 343 SULBIUOD YOLYM) $3%Bd BYJ JO WNS BUYF “A2A3MOH “autod uolyde
-433UL 3Y} JO sJuswIsR[dSLP |RWS 0} DALILSUIS A|BWIUIX3 ate $2d0asa |9
N0 Y3 JO SIIBL [ BNAPLALPUL SYJ UCLIDDS $S049 Y3 JO mugmu:@amu-v-@ ay1 4o

BsNeIag " S4IIUNCD JBMCYS BULpUOdSaUL0d 3Y3 y3im 4ay3abo] dole[|lluLzs ) Wl

5
3buarl @3isoddo ayy pur WRLPAW SUG UIIMISQ IDUIPLIULOD € SP PauLap > 5 uD QL g o
SL JUNeY BYJeUg Y "JIIUNOD JASMOYS JOJR[|LIULDIS-PRI| ® AQ payoeq fazLs ~ ﬂﬁk
-~
-
-

BuLseauoul j0 SUBIUNOD UGLIB[[LIULDS 33y JO $3SLSUOD yoe3 *{Jaje| o0 -

€976 UL pedu 27) a(fue BULSSO4D ayp 4@ A|[eILI49A pue ‘weaq sy} 03 -~ A1 winaos -
~ ~ MOPUIM \\
108d534 YItM pedw ogT 7® K| [21U0ZLJoy pauciitsod ade $9d0d$3|33 JAnoy Y[ // ~

—
~ \——
*g ¢ *BL4 UL paUDIBYS SL STHOQ 3¢ Pasn waysAs BulsojLuow 3|6ue | Lews ayy . h AN PRy

4+ - ~ -°
"uoLIeZLeudou jueaLpiubs A |eo e > \

~-13s13e3s e Bulplaodd snyj ‘gz JO J030RS ¥ UBY} S40W AQ SIUIAZ ILUGUPRY - ~

343 4O 3sSOY3} pApIIIXD [[13S 3! *GULICILUOW SNOSUBIURISUL L0J [[QWS 0071 ) e ~ 9, S
sem 93eJd 49338 3Y3 yBnoylly *J0730918P [RJUSD Y] UL PRUNSEAW OS|R SEM -

BuLaarress eyqeyg “papeisul ussq pey (p°g) S493uUnod 43moys despua pue e

18440q 2UT 234y "OLN1d 40 (9°F) s4a7u0U109ds paemdos 2yt UILM vy13d
1e pue ‘uol3lod9s SLY} BL paqLAISEp IQ | [ LM yolym °sadodsa|al JnoL

30 WAASAS ¥ YILM SIHOQ IR PAUNsesw sem 3] *BulaolLuow snosuejue]s
-UL 40} 2[qe1ins s5jed ybLy saaLb s3|fue |lews qe Buiadajless eyqeyg

lle
INNI



(o wL SuolsudeLQ)

*sauo 911s50ddo ayy 40 duoe AuB YIiM AdUSPLOULOY UL “{paudley)

1¥S AUL JO SHI0[Y 493U, pX b 8UYl AQ pPauLap Sl SIUBWALNSRAUW

Apisouymn) ayz ao) asueddasoe ayp - {1y} 4266e) aybue sbae| pue
(1¥s) a(Bue [lews yiiM J913u0a303ds pdeMuO) JO UOL3IDS SSOUD ¢ ‘BLy

anypede requieyd agny dosd
Ausounwsn) 5 1abbe) a1bue jrwg

J31UNOY JIMOYS YIIMPUES

CAE

64

i

4

— o

IWNI

~wan| 3yl Burdojiuow Jaoy pasn os|e B4e 1y§ ayl} Jdepnoilded ul pue [y 8yl

J3UN0D A3MOYS Y} SPLSUL OM3 pUR JUCJSS UL 2 *sSJdaqueyd agnl {euotl
—Jodoad 30 Sadhe| ¢ Ag paALyle SL UOLYRZLiede| J3MOYS pue 2|313Jed pabdey)
*S3UPAD BYQRUQ YItM PaISYY OSLR .f3} / % T St uolanposad ABasus aul "¥oLu

y1buay uoljeLpRL §pT SAYDLMPURS JOTR[[LIULIS-PEIL QT JO SISLSUOT 1Y YL

*1¥S Y9eD JO JUOLy Ul

SJaqQueYd 41 (puoLlJodoad jo seueld p AQ peydedl ade so|213ued pabdey)

“(a29) 3 /368 =13/%
Apauagsisuod
316 Y309 ‘yy13d 1B SIUSAD RUQRUQ Y3iM [[OM SB ‘weaq 3581 ¥ ul pautuuslap
udaq Sy UOLIN|0Sad ABJaus Syl "yo1yl yjbus| wolyeipex G g1 ‘sseyb pes| jo

$4001G 96 40 SISLSUOD S,1yS 3yl #0 yde3  6'¢ 614 UL uMoys st dnaas Byy

“101€] 423unod Jdamoys ded pua syl Aq papudigns abued ayy sulol

Alyoows pue pedu 97 03 0/ wody spudixd (1y71) 4e66e3 a|bue-abiet syl 3flym
fpodw 0/ 03 £2 woay abues aenbue ue s48A0d (|ys) 406603 a|Bue-[[ews papled
-0S 9Y| “UOLIIALP PAEBMAIEQ PUB PAEMIOL BY] UL UDP3 SaalowoJ303ds oM}

y1wm paddinba sem 40312319p OLN14 @Y esodund SLy} 404 *SUOAII3(3 31e1S

[eUL} Y3 JO oMy Jo 3uo Buranseaw Aq ,pafibe3, 3g  ued> suoLjoead Ak Byl

*uoLgR| LYLuue By} woay patededas aq 03 ,puncubyoeq, a|qibijBou-uou v se pue
qybLa uMo S1t UL uleq parpnis aq o3 abuel ALJUDLOLLHNS SL UOLIDIS 55042
ucroyd-omy 3y3 satbusud yylid 3y CALLesluwuriaebo| IsiLa o3 pardadxe si

X+ 293 « 2.3
=%y -

suojoyd oM3 eLA uorjonpodd uoxpey ayj ‘ABJIUD AUl Jo

samod PUZ BY1 UILAM S[1BJ UOLJRYLYLUUE 3 3 A0J UOL}DIS SSOUD I SEI3YN

S4933u04303dS paemao) 3yl  9°¢




(g7 g “o1B0L LWvd,) PaYINOY Buleg adempuey Jaylo Aue IN0YILUM
Leulusal JAagnduod e wouy pabueyd ag pLnod ysiym padosasp sem oL60| J315ew

2| qemueaboudd e *ybnous a(gixa|y 48661y xa[dwod sLy3 dsoy 0} Japdo uj

‘(340439 papialys A11ARIY UIDQ pey yoLuyM suoiBad 2| Bue-||ews uade oy o1
anp A|34ed) yyjag 1@ punoubiseq ybly pajedioLiue ayt UBNOAY] POIIOLU LM
ABasus |eJ3nau By3 GULA|OAUL SUOLSLI9P ¥Bjdwod BJuoK *(2°7°C) 001 ABUBUD
L243N3U 03 puodsad pnod JaB6LU3 Sy} SUS1UNGD JBMOYS BLY JO UOLIR| [03SUL 3YT YILM
.mxomgpmo.Lmassc 32saud B uo 4866141 07 pueSiaqueys adiM [euctidodoad sy3
UL s3oedl pabueyd Suljunod pue Bulziubodad yo aiqeded sem YoLym ([7°c 29%)

{10£ ‘21€] €461 Wt 311nq Sem o160 uda3jed © “SUOLILPUOD 3SDYY 398w O]

‘Burs 96ea03s 9yl JO SUOLILpUOD
fuLjesado pue ABusud 2y3 uo A| 31314 pU3dap SOWLIAWOS YIEUM SUOLILPUCD
punouByoeq Buifies o1 3|qeadepe pue 31qeabueys A[LSed 9q PNOYS SUOLILPUOD

4806143 Y] -uoljeLped ucsICAYIUAS pue SAed ILWSOD “53[2Llued Wedg 3s50|
SSU013IBADIUL Seb-wedq Wouy $31ed pUNOJBHILq SALSSIOXS jussaud 01 sey gL
WL} BUES By} JY "AAG Bl 1 le 33 Y| ‘aunjeubis HB3M B UILM S|3uuRyD
{umouun pue) umouy 03 puodsad 03 O5[® pue “SIUDAD 3SAY} JO UOLIIRAS
abuae} e 3daooe 03 ybnoua 3140s 3q 3404348Y3 pLnoys «2661u3 2yl ‘anoy Jad
SIUDAD MI4 B JO JBDPSO YT JO MO} SL SUDLIDAS SSOUD [BUS Ay} pue $3L1L50U
-lun| s{qeileAe 3y3 WO PIULEIGO S UILYM UOLIR|LYLUUE 3 3 Jo 8led Y]

ML WERETTR

*(01°€ *HLd4) wor3eOLFLIuSPL I[D134ed PUR JUSWSINSEIW WNIUDWOW © MO| [®
01 $e papeabdn adam sualawoaldads w;mmnom 9y} 1861 40 Buiyey ejep ayj 404
*[1TE] %€ uByj 431 ewsS SL SIUIDANSEIW AJLSOULWN| BUE JO UOLID 313ewILSAS dY3
3Ry sa3edLpul “ZT0T0 F 92071 OM3 3y3 $0 O13RJ SYL ~S433UNGD J3moys dedpud
3y} UL paAdISqO STUIAD BYQRYG WOJS POULERIQO JUO DY} TSuLebe pay2ayd-ssodd

U39g sey sund A9 2¢ - 2T Yl Laa0 pajesbajul AjLsoutwn) (exot sy *fyLsou

-1 -

PLUTO

7,

i

A

R

IOMI

PLUTO 1981 with upgraded forward spectrometers, consisting

Fig, 3.10

of analysing magnet (SM), drift chambers, Cerenkov counter
(CC), small angle tagger (SAT) and enlarged large angle

tagger (LAT). The long quadrupoles (QP) are part of the

'mini-g' focussing system, while the short ones (QP 45°)

compensate the field of the central and the forward magnets.
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a factor of typically 8. If however a Bhabha signal is
accompagnied by a signal of the central detector, the

Block diagram of RAM master trigger as explained in text,
event is kept as a yy candidate.

The undesiredly high rate of Bhabha events is d
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and by electroweak interference (e,f)
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with gair production

TG
e *ge

{2) for e
in the beam pipe by one outgoing track,

4.11 Event pictures in PLUTO;

fig.

() for e*e™= yr with one

ee

phaton conversion fn the beam pipe, and {¢) for efe” =<'t in a d-prong

final state. The pictures show a view alang the beam (<ircular graph).

and two orthogual prejections perpendicylar to the beam
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5.2
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Pu {Gevie)

Differential cross section dg/dp for muons
{a) from 2-prong and (b) from multiprong
events, corrected for acceptance, with
QED contributions subtracted. Curves show
the expectation for the standard model
with V-A (full line) and V+A (broken line)
decay interaction (see fit described in
the text).

{a) from 2-prong and (b}

Momentum distribution of muons (circles), hadrons {triangles) and the

hadron punch through {squares) at W=5 GeV;

from multiprong events.
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candidates for v - mv decay and of muons {b) in the control sample {5.11¢).

The curves show the spectra expected for V-A coupling.
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multihadron data
30-316 GeV

heavy lepton MC.
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Sum of the normalized transverse momenta vs. the thrust for charged
particies from muitiparticle final states.
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Fig.5.15

2) Heavy lepton Monte Carlo

ive

d relat

15 measure

b) data at E__ =30 -31.6 GeV, P,

to the beam axis, The events were selected with the excess of positive

charged tracks <3 and the total energy >3 GeV.
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Fig. 6.1 R (e'e” » hadrons) vs. c.m. energy acc. to Refs. (608, 609]
Full Tine: asymptotic prediction of quark model inciuding QCD

correctien, Dashed line : 3 quarks only.

TABLE 6.II: RHAD after radiative corrections

Eem R aR Eem R AR
(GeV) : (GeV)

3.60  2.29 0.03 4.28  3.21 0.2%
3.63  2.07 0.08 4,30  3.15 0.28
3.66  2.13 0,09 © 431 3.38 0.15
4.00 3.38 0.08 4.33  3.66 0.16
4.02  4.52 0.05 4.35 3,35 0.13
4.03  4.54 0.09 4.38  4.19 0.21
4.05  3.88 0.11 439  4.43 0.14
4.07  3.42 0.1l 4,41 4.10 0.06
4.09 3.83 0.1l 4.4 3.97 0.17
4,11  3.50 0.13 4.46  3.54 0.16
4.13  4.40 0.15 8.50  3.72 0.07
4.15  4.19 0.17 4.50  3.90 0.15
4.18  3.57 0.20 4.57  3.66 0.13
419  3.22 0.23 4.62  3.55 0.1l
4.22  3.12 0.6 4.66  3.91 0.14
4.2 2.92 0.18 4.71  3.73 0.16
4.25  2.32 0,17 4,98  3.85 0.04

Eem R AR
(GeY)

7.70  3.92 0.26
9.30  3.45 0.62
9.35  3.82 0.75
9.37  4.68 0.82
9.38  5.04 0.89
9.3  3.88 0.87
9.40  3.16 0.63
9.41  3.58 0.70
9.42  3.93 0.64
9.43  4.05 0.64
9.44  2.92 0.82
12.0  4.29 0.29
13.0  4.10 0.45
17.0  3.60 0.37
22.0  3.47 0.60
27.6  4.07 0.29
309 400 013




suosaw AAeay St jeyy © uuey> uado, 40 uoLionpodd By} 07 pa3jhqlJaide £ |edngeu
93tnb sL sty *{  [£29-529) Sjusmiiadxa 4ayl0 40 BIRP BUL U3LlM JUswdAJbE uL)}
‘780 9°¢ 03 padeduwiod se ‘pag § DAQqe Y JO |8AF| JouBLY B MOYS 2°9 pue 1°g -sbiLq

S3I9419 waey) 2°9

"A3% 9°T€ Pu® 0f USIMIAQ 21E3S PUNOJB 33 B JO IJUISLXS IPN|IXI BU04B3Y] pue
(£°9) €100 966 38 A 0°2 > O
40 UL 4addn uR UL 3[NS34 “puURY 43YJ0 BYT UO ‘BIEP QINTd SML
a3

(9°9) Ay g o= (33) TTu

Ly mmgmwo 40 Yuend 1 Y3 J0f ,5301pad, 2oMPNbAS SLYf

IR

(5'9) frir it = (PR WP () (P (0
avL| sabuaeyd

yqenb afudsae A1oy] 40 SaJenbs 3yl 01 SUOSBW 402I9A BY3 4O so13es BuLyoueuq
stuolde) ayj $309UU0D YILYM [H29 - 029] IJUBMLLOP 10329A pazL|esauah Aq pajysabbns
0S[R} UOL1B[a4 (BOLJLdid up pur (SBULL IBBJOLS DU SIIULUOSDL |45 3B
P3LJlJBA pue “Udlielped UGIIOLYDUAS 3Y3 UL SUOLIBNIDOA[4 wNuRnb wodd p3te(na(es)
sweag _2 pue 42 PRU0IS BU3 10 YIpLM ABA3US By} UO paseq s) uolpejoadxa siy)
"3AUND PBYSED 3UYF AQ POledLPUl Se AW DZ 40 UIPLM SWM UR YIuM Y UL SILUN 2T
Inoqe jo (eubls 2aueuosdu e $393dx3 auo *abuUBJ UEDS SLYY UL S8l 931e3S punoub

13 342 41 "€£79 tBL4 UL umoys aue eIRP BYL ‘[HT9} SIURUOSIL 31 MOLJBU B 404

A93YD 03 AP0 UL “ASW (Z 40 sdI3S pews ulL ,paluIs, seM :oruomm $S04D YL ASY
9°E€ pue 070 udaMiag ‘ploysadyl meu e jsuiefe anbue (grg'9 *Z2°¢'9 rs309g I9s)
ABo1odo) 33235 |RUly By} 4O suolieBryseaul syj Je|natided ui pue “{619] PaALasqo
SUONW JALSN[DUL Jo 23R4 BY3 OS|Y 'Papnioxe. aq £|8JeS Wed fz'g "Bpy ul sauyy
4addn ay3 Aq pajeaiput se ¢(,do3,) /2 abueys jo x;m:c.:pc e 40 uoLIngLajuod ayj
“[$19] Q920 A9 pajotpaud uorioautp

3yl ui [apouw uojded-yaenb BYyj wody UCELIRIABP D §'Z B PAYSL|RISa SNU} pue

%9 M019g SUDLIVBS $5047 QLNTd S0 AIULEIASIUN DLGBWALSAS DY paonpad SBY *suolL
~3084400 8ALjRLpRd pue “Butuojiuow ‘punoubyoeq AL <adueldadoe UL S3LTuLRIJLIIUN
[12 40 UOLIRBI2S2AUL Pa|lp3ap 2U9004 B CSUOYSR|JUGT SALIBRL3UEnb paruasadd Jey

—— e —— g — o —— — -]

40

20
EE(;54.((5€§\,)

c.m. energy acc. to Refs(610-615]

-

R (e+e -+ hadrons) vs.

Dashed and full 1

Fig. 6.2

ictions without

k model pred

mnes give quar

and with QCD correction.



*[8069] AS9 z£ o1 dn papuajxe usaq A|JUasad SARY SIuUBWAJLNSEAN By} +

A0} UOLIOBS $S0UD YT BLLYM G 0 > mm\xm = I 1B pUnoS aJe Suoey ,MBU, JY3

LLe ‘peapu] °Abu4sud wesaq syl Jpey mMo|aq ALIsow 3q |wM sa[2Lided Leddp Jiayy
3524 30 pasnpodd ade SUOSSI PIWUBYD BY3 PLOYSAJYT 1T BIULS "A2D £0°H < PUP §°f
403 ‘g9 "BLi uL umoys se wnajoads ABusus a1ayl Ag usatb s ploysIayl

#Mau ¢ o Buruado ayr 03 Snp padpul sde suoey Y3 ey %HIYD —mqume:Tm Y

. 13994402 SL UMRYD
-WI% Y3 Yy}l JIQUAU WNFUEND MBU DY JO UOLIVILILIUSPL 3y 10Y} SILUISUWSP
pue ‘qp g "BL4 UL uMOYS ST “UdQUNU pa309dX3 Ayl URLM JUDISLSUOD SL 3T ‘JUIAD

(MBU, J3d SUORY ,M3U, §O JAQWNU BYT SULLGO AUO ‘UOLYIIS S50.D owcogvas €303
Y} 40 IDULIDISLD BuLpuodssdacd dY} AQ PAPLALD SL 20URJRIILP AUY 31 ‘ASY 9°F

1R 3N[RA 30UALRYBL BYF uey3 Jaybly L£|Je3|D SL UOLFDIS SSOUD Y} AS9  3Aogy
+'8b°9 "Big uL umoys se [geg] UoLzoNpoud Sy FALSNLIUL U0y UOLYIBS

S5040 3y} Wody PaULEIGo A|JUINbASNRS SBM WABYD U04 BIUBPLAZ 3ALIRILIUEND BuoK

*$a|2134ed paumeyd 4o Jdted B Jo Aed3p 2luorda[LULS pue -uou SnoBuey |nuLs ayl
wou) pe1cadxd se ‘[/g£§] suou3oa|d jdwodad yjLM palRLIOSSE SUOSIW wx 40 LeubLs
peuLbaem A11e013513035 Ing BAL1S9B0NS ¢ Sem waeys 203 SoUSPLAI 1541} S,0INd

'0712333p 04Nd

By} Ul paljlpuspi 3G uel PUR SUOSAW wx se Jeadde || t# 259Y3 JO us3denb aug
“JU3AS WJARYILIUE-UIRYD AUIAD 404 SUORY BT = uemmou Z @3npoud 03 se yons

%9 (959 “5£9] 916ue 0qrage) BYY YIiM yLenb pawieyd 3yl Jo Bul|dnoo Jeau ayy
s123uu0y  A[anbLun awsyss syl "[1£9] P<2«S Joy apniL|due 3yl yilm 9suadsLJalulL
3AL3oN4183p (A[912[dwod) ayz ybBnouayy *spuadund pabdeys omy jo anpodd 8Y3 wodd
SB3RULBLIO0 YOLUM nepes uoL}Lsued) [eu3nau BulBueys-ssauabueays syl 4o ajussqe
ayy uLeldys 03 JapJe UL pareinascd usag Liteulfituo pey o jJdenb pawdeyds ayl

ugL1onpoad o) PALSHIUT 17279

*su0L}098
BulMoy (04 Y] UL PISSRISLD G [FIM UOLJR|LYLUME WIEYDLIUR-WLRYD [HE9-ZEG)
uappLquos - Gramz Jo auwﬁwnwmmcm Yl SeB [18M Se uoLjonpoud uoey pasueyus Sty
TSUORY 01 adojs4aayy pue syJenb sbued3s o1 pea| A|jueulwopadd [|lm sAessp 3sayl
[T1£9] 3wdYds WIY 9yl 03 BuLpaoddy *SUCLIORIDIUL H9am eLA Aedap 0} aaey $3)1e3s
POmJeYD By SuoLIDEIEIULL D139ubPuoa3osd pue BubLls UL pIAJdSUOD SL JIqENL
wnjuenb wdeys AU} 3sULS *[0£9-829] denb JubL| suo pue pawdeys o Buiulejuod

- 921 -

7 T T T T T T T T
II.I.II
—
——
. &
——————
—————
III.II'II
—
. a
I||-|.|'-
+
_ e
I|]||l.-|.|.|ll||
Il|.|.ll..|
lll.]
—- ’
-——————
||..|.|I
- ¢
|!|.|-
Illl.ll
cllll‘|||
IIII.I.II
‘Inl..'
—_——
l|1|n|‘-||.
]ll]..[ll-l
—_
—_——
—_——
—_—
———
—_
|||..|||l
I-[I.|!...|
I.II"I
l[l‘|||
|I||'...l!|.l[
|.|.l||l
—_—
—
e
|.|I.||ll|
|,.||
—
MHHHHH“WHHHHH
l.l‘lllll
||I.I|o
||.|l|
— — ||I..l||‘|.l..l|v
- —— —— —
ST T I T = T e
- e
— “
||||"||
|'||.I|l
Ill‘,
P S ——
—_—————
—_—
— ——
||.I||.l
l]I.l].ll
—_——.———
llll.lll
-
— e
|,|.|J[
— 7
Ill,..ll
a4 TSR T SN S N NN IS
0 b= ) o
I
T
(& A
- 521 -

315

310

305

300

Ecm. (GeV)

R (e+e-+ hadrons) in the scan range 30-31.6 GeV. The dashed Tine

Fig. 6.3

indicates the resonance signal expected for a tt ground state.
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Fig. 6.10 Typical event observed at 30 GeV with reconstructed charged (full

Tines) and neutral particles {dashed). The single particle emitted
at right angle to the jets has a momentum of only 0.6 GeV/c, com-

patible with fluctuations in the two-jet formation.
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Three-jet event observed at 31.1 GeV with reconstructed charged

Fig. 6.16

and neutral particles (full and dashed lines).
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energies. The full Jine is the theoretical expectation computed

at 9.4 GeV. Also shown (fuil points) are the experimental d

e

Fig., e Distributions of the reduced variable K, /<K;> at the gquoted ¢.m.

tributions of the corresponding single particle reduced vartable

Py <p,> 2t 9.4 and 30 GeV. (In order not to overload the figure,
we shaw here only one of cur high energy distributions, which are

reported in Fig. 6.28).
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Fig. 6.28 Same as Fig. 6.25 for 27.5, 30 and 31.05 GeV average c.m. energies.
{The two last points for 30 GeV do not appear in Fig.6.24, being
out of range).
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compared with OCD expectation (see text).
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{b) Lower bounds ap l‘ee for T and T' for different quark charges. The shaded

for vector meson ground states as a

2
q

{2} Reduced leptonic width [, /Q

area indicates the charge 1/3 predictions of 20 different potential
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Fig.7.7

(a) Quantities used to describe the T decay imte 3 massless quanta in the T
rest frame.

(5) Dalitz plot of the gluon energies. Momentum conservation limits the

populations to the dotted triangles. By ordering X ERs 2% they are

further restricted to the shaded area.
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Scatter diagrams of triplicity (T3} versus thrust (T}, (a) schematic,
and from MC simulations at W=30 Gev (b) and at W=9.4 Ge¥ (c).

7.8

Fig.7.8

Scatter diagram of average triplicity versus average thrust for the T

direct decay ¢atz and various models.

7.9

Distributions of observed thrust for T-direct {2} and off-resonance

events (b} compared to varicus Monte Carle models.
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THRUST

8 is the angle between the thrust axis and the beam axis. The curves are

Distribution of [<os8], correcied for detector and hadronization effects.
predicted for T-decay into 3 vector or 3 scalar gluons, resp..

Fig.7.12

Corrected thrust distribution for the T direct decay. The dotted curve

indicates the thrust predicted at the 3 gluon level.

Fig.7.11
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vertex distribution along the beam axis, showing the regions used

Fig. 8. 2

for background subtraction. Shaded area is the net beam-beam signal,
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Fig. 8. 7 Invariant mess distribution of the two-prong events with 2
single tag im the SAT, together with QED prediction.
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Fig. 8. 6 Two-particle invariant mass distridution. Curve is absolutas QL0 W [GeV]
prediction for the production of lepton pairs (ee, up). The

insert shows the difference between the data and the QED pre-
diction. Pion masses have been inserted for the display of the
observed as well as the predicted iavariant masses.
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