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B dsic idea:

B Scatley lomgttudmally pol larised
electrons in AERH

from polarised nucleons

Use intetnal polarised 905

target (H,D, *Hel

Use g’g_g_jg_ge cell toincrease
targel density by factor of 100

compaved fo free alomic beam

Firsl pmcigéom measu.tement
of spin dependent struclure function



5:>tor7 nucleon %ca&e'rmg

3 ®
d 6-(0{\) COS o, {a-g/‘()‘(}i'bggb‘()
d x d\/d(f) |
- conth sina €L g+, 00
a>>b &

| L =0 measuTe doananHY gg,,(xﬁ
-90: 'f bofh &:{,,(x) 9( (x;

Heymmetries | H= o*(dwr)a- ool










Complication:

w vivtual y has tyansverse and
| [on_giiuo{_}__ngi po[avisa{ion

m quartks have mass and

 Lvansverse moments

From OPE | wWandzura, Wilcze
'  Shuriak, Vainshte

Quatk-Gluon-Cor.

(twist -3 ope’ro.Jr.o

ExPefimen{o[ly completely unknown |



~Furthermore:

Deuteron s %Fw’? tovge{

% lwo move spin dependent
st yucture functions: b, (), Alx) _

No ex perimental information

PTedic{ed. to be small,

Fivst explovalory meosuremen{?




Cum Rules:
D, !-Bjo-rken (éé)! Fu.ﬁoﬁﬂmeﬂfal?

—mreR

N | n 1
h KO[X (%sw ) %q?ﬂ) A ’% QCD Ko,
] -0.191+ 0.003
Qn.q,  Wealk coupl } (o Gamow-Telle
. const, (3- O{Qcoy

Expevimentally untested E

@ \Ellis-]affe_ - SU3)

P(n) /] 99
fdx =

bl As-0 FID- 06
“O 189 + 0.007
[“"0.002¢ -

ED SU(B) Coup[ing Consjc.i bawyOn clec
npg FJ':Df f\p : F'+j§,:DJ Z/\ : F_%D
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_Recult: .
|
=/ dx qP(x -0126:10010 £ 0015 (Erc-suic)
-\mo €3 = 0183 i
BiorKern SR
rqidx 94 (x)=—0.065¢ 2
@
CO”Sequences
((EQP <b >’qF =5 (Aq\c +Aq{)., FID=06:

\
(&) ,2 0,391+ ,<s.,&.>d—f0236- {5,).=~0.095

@ <S =060 tQ 072 0,069

/qua’w‘/(s

Fraction of nucleon spin o-ri,ginaﬁng

from quavk qp{ng_gis Only 10 - O/OHISOf_g_

@ (strange) sea is polaTised
anttpaTaLIel to proton spin

? Whal is oTigin of proton spin C
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Explanations:

@ FMC yesull wYong. (Low x problem¢ x-0

» Peviurbalive QCD wyong
@Bjovken SR violaled

» Lsospinbreaking my>m,

@ HigheT WLS{ effect Drell, Heavn Gerasimo
® SUL3) not applicable

@ <o >F dom CH‘)WHI T ol M%Cl{ m@mm{um A

\ (Skyyme model)
@ Gluon effect

( Hdle~ | Bell, Sacb(wu anomey ] R H:u""é’uvgcirw

2 -

l..if — /\Cl &m

| Yage S= -AL%
D Small r;'.-Nucleon Couplmc%



Whole excitement based on one

(badly known) numbe- I CF}

Foy a belfer udevs‘ccnding we

have tomeasute x dependence of

@gf('x) (with much better stalistical
and Sysiema{ic accuracy than EMC)

® g, (x)
—dleuteron g x) = g0~ glix)
(/ﬂ_-.aw(#‘ﬂ/}"))

~3He

( ,usHt‘: ‘(.’MZ/J«” )

@ 9;‘”&)

4 St*ri,ngen{- test {or models

& Deteymination of poLquonk distr
& Precise test of Bjorken SR



- Use m’ce‘rﬁa[ gastarget with
lavge fraction | of polarizable

nucleons

(iM=1.
. F HI < P (D)=08 ; p" (*Hel=
@ Pyoduce Tequwed Eafcﬂef, olensq,iy

by H‘un waue,o/ s’r@v@qe ceM

e = 10" “(H) 10" em © He)

~>He 1
"1:"{; ’“"’é,)

@ Longil udinally polansed ¢ in

HERR =L =0%-3-10 cm_gs q

B Flip targetspin fTequen“y: O(s

High statistical and sysiemotic

accuTacy
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beam lifetime

_8 .
(PQ) H-T’ow%ak & 3x10 mbm (N, - €g
”02/ F’ef.:em3
T (H-Tavcel) = %00 % » To
L Tge @m%
T CHe) = 504

Yy mggitigible almpac:‘a. ?f
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Tnternal polorized hydrogen targel
Herdelhery FILTEX (TSR / LEAR)

Marh i g
Muiin chom
Madis 5§ =+
adison POLARIZED HYDROGEN SOURCE. | /4‘/ ®’ﬂ\
,./
Dissocial j’:::"& \
Bissocialor '|,._”. 2
. J
la *'@:,:f?_,;- .\
5&@* A N TARGET CHAMBER
-:_:'..:;,. Magnet 2 ’ d » :
N ) |
7 & ;,' HFT3 ,-f Polartmeter
@ ..|' ,- .\" Magnet 4 |
l : - % | _gi‘;
| | ]
Ry
T™P , el | N
| P I
cp : diagnosrs
i
|

t

Source: . Goal 1s to produce 10 in [my mpy= B
v Gas flow wp to 5 mb i/ f,
s Total H, pumping. speed  ~ 76 000 £/

- clean vacwum system.
4 .56!(1‘(/,90/6 magneks with B,= 15 T



Status HI/D source

" ® Souvce is operational

(withoul sextupoles ; d'elivevy - /90,

@ Many systemalic studies pevformed
- degree of dissociation |
~ Oe(oci{y distvibulion

- allenuation ol high gas flow

| | , . 16

@ Present estimale:» 6.5x10 /3
| (LmLo accep’uance)

of storage cell

(H[TQOOIY factor ¢- 3 highev than best sou

Numloe~ based on measuyemenis
and (ve-vy) consevvalive assump{ions

@ Several improvements possible

T
Y 10 " & vealistic

(in continuous modk



| Taqu{ bolavisation

EKPQC{ : (PT ( H;D) =09 ( (Fyom souvce >~.3S)
Fov this we vequire:

B Mognetic holding field: B, =3

Decouples /JP,/CL@
Avouids depolaﬂs_g}tion by bunch field

;.__ h::) s AN L /U' ___‘__m_m__&)
—>
/Me

—— —— — ———

Siudied in detail by calculations (inel HC sim.)

W Coa"f,im% of cell wa_lls (ofwyfi\m, Al 0y
Avoids depolavisation by wall bounces

Expeﬂimen{a\ly anesﬂgaied ol ANL MPI Hoclison

No P“rob‘ems obsevved with stotage cell

netalled ot several months in VEPP-3

ANL - Novosibivsk e.xp{:.
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SH, - T.
He - ;G’?;.QDQJ& (Caldech, MiT)

Method: Optical pumping
| + Metastabilily exchonge

Due lo closed e~ shell

N much smaller effects on PoLaTisa{ion
by bunch field and wall bounces

7Y gmall ho(dingfie'd sufficient

| | o ;
@outmely achiev ed pOlaTtsahon: PHE-O.f

Status: |
i Closed ce“ {a‘rgei ope*rof_iono[

w Fitst experiment storls this weekend



Trstallation in HERR

Fast Hall : spinvotators alyea dy fovesee

| Pequiﬁ'e modification of beamline

M Sepavation between ¢ and P

e e e

W Synch'foivom vadiation

Due to magme{ qéomehy'and optics not
cossible to shield stotage cell and
defectoy sufficienﬂ)/ loy collimators

——-;—_,-—-l._o——-!—l—

Tavgetdensity too small by Fam‘ow ~ i
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Fing ular acceptance e

o < ©,< 250 mrad

| I ]
] x=1 075 0.45
20 - ! y:—.0,85 —
15 t+—
<o i
> 3
o |
& 10 j'
B /
]
-y
- =
5 /
[/
Ny 10,035
/‘ - —/{‘_/ L A0 mred o 0,025\ |
0 / 1 | i ! \ }
0 10 20 30
| v = E-E’ (GeV)
Cuts Q > 1 GeV 3 )
sioss | RUH~102s
| w > 2 GeV |




AT

TTQ.QL{LQ%;

Determination of £ 6, vevtex

-:Defec.{:oT SSD FCO FCT‘Z MC1“3 BC"",

stlicon  dvift  dvif pYOpP dift
(TorINOl (TRIUHF) (MITY  (ANLI (et)

WLTE I 10

bpacm%(mm] |

qecolution | 0.05 <02 <02 1 <0.2
(mm ) ~

Resolutions dominated by multiple
scaltering and styaggling |

i

> . =,
) AT AL PP S L
. E: !, “ i Ir i /Cﬁ / @Z,’ . . R A \-<- . Jo

Ve~tex O, ~5mm
| & ~0.2mm
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| %)
Cu[onmeteT (Los Hlamos Caltech I(lunous l\/ew Hexi

Pquose;
e Tfigge'r on electrons with E'>Lf‘.5 Ge!
4 Suppress pions

¥ Need good enevéy Tesolu{ioﬁ

Dimensions : 299"?2 cm”
(each hahc) BZXB e(emeOJrS OF QA xGxH o

P*refewed option: Dense Pb gtoss (SF5#D

(we” undeTS{ood)

Se 3% ME +CY,

_( Hove loehind shie\dtn% i not data tawngj
Hltevnative:  Pb-Scint. {ibevs

(hi%h vadiation tes(stance: M

3%

New device fuw‘rhew s{ud(es need
~ (this sp*rmc}))

Pion vejection: Oane ~ 20
| Offline ~ 300




.‘ | ;;@.
TD |
T ”"\D (TRIUMF | Rlbevta [ Simon Frasev)

———— ———————————

6 modules — tength 60cm ; F0x240cm’
(each half)

POO’LQ oY (Gbcm) POWPTOPY enie becya
felt ZO/um, 3= O12cglcm
He ; (similav to €EVUS)

X vay det (25cm): cell size : £ T43mm; vert.
gas: Xe + 107, quench
(Tecwcu[cﬁe. PUTL]CY}

Measure total chcwﬂe, (FeRE

Option:
Seconol level thgew Calorimetey +TRL

o Scan ‘;hTough Calovimeler once
Look for segmen‘c cluster (Vevf.TOWS)

@ Fov each cluster scaln through TRD,

Sum ADC's of appropriate vegion

On-Lline: 10
PM:}N Te\ectLOH Q¢c-lime : 100 (Q-li Kely hoool]

———
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- Ex pec’céd tyigger vates @m—le) ,

-2 -

_ 32
L= 310" cm & ; E=35GeV, L[-60mA
2 L a°
DIS + Tadl, T+ (e De e
Fluxls 50
(E>4.5GeV) | 1000 >0
TTL(3.— 1
Calovimetey c O S0 2 te
Hodoscopes | |
Option
\-H% 2 ~
Vi D c 9 | ° c &
Offline | |
(Q*>16eV’ 10.2 0.003 - 10..
y<08S) bese
0t0.02
1 3
R (D) =5 R{He)
/‘
/R (H) = g RHel
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[ AQ; :f%q:(x)“q;(x)} dx -

| 2geelto.=Spo ‘ s Gl P 5>

E x perimentally : "’n"Y g (x)




| | 3
Anticipated accuracies for Sum Rules

L(H) = 35%10 cms ; pliHI =0.8
£(D): 710 -« ; p'D)=08
£(H)- 30x10°" - o' (*Hel= 0.5
p°-0.5 ; L= 60mH '

Main souvces fov systematic evvors:
APB/PB= 257 ApTlpT= aF IR =3,
CR-6,16; ; Tad. covt; nuclea effects fov *H

exyvyors U7,

Ihfecpf. value Td"“%fijﬁ stal. sy st
e o126 H °5 57

"4 0,061 D °5 572

" l-00es | D-H | 12 11
o | | 3He ,I/I | ?8
ror" 0431 |2H-D | 35 et

o ¥ SHe 1y 3
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- Beam time Tequest

a) Commissionmg anwd checkoul of

appartatus - pavasitically

b) Data taking (inparallel to H ZEUS)

6 yuns over 2-3 years

Tavqget | Polavisation | Measuved quantiies
H nd czs,.
D - o qn e b,
*He —9 BRI N
H | ? | qap
D ? g N
*He T g

Feamtime for anticipated accuracy -

Tz, 400 #] (1007 em

NGyl

'af nom- GOmH P Pnom 0.5, .

= Loon, ( iz's”)z-Tnom]

.

Otherwise :




| Lé;\
cl If dedicated running would

be necessarvy:

we dont want to giveup

ctotistical pTecision

but would be PTepcn’eof to
Teduce programme to

| f .
4 yuns: Hm@,D% "He =»

it



Requests to DESY:

@ Modification of beam-line in East

&

&

Moveable platform for detector

Power supply for magnel

Shielding of proton beamine

Colti,mab«r system

Shielolih% house for spatvometer

Compensator fov magnetic fields

Genevo!l sevwices :

electrical, cabling
alignment, coo|ing watey:
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