POLARIZ ATION
AT HERA

A.DE RoECK /DESY

INTRODUCTION HERA 4992 -8 Acco+

PHYSICS WITH PotARi2ed ELETRONS  (Colt.
(S Hoa

PHYSICS WiTH POLARIZED ELECTRONYS AND
| peoTonS

PHYSI¢S WITH PoLARIZED PrOTOAS

OUTLOOM. /TIME PLANING



VUAH' A AH) _>u® Q0g =S\
19999l 43X\4 + .

+ A9vINg TWD

)\*9 078

N?9 (°%) S'LT

§VOISING) NOLOYY - NOYLIZTT

V 43H




vED T WOKKSHOP

Sept. 95 to May 9¢

Aim:
Study of future physics potentials at HERA in collider and fixed arget modes,
including high luminosity, polarized beams and nuclei

Working Groups:
* Structure Functions @ Jew ws Higa & Phenumena
*Electroweak Physics » Diffractive Hard Scattering
* Beyond the Standard Model v Polarized Proc2as and Electrons
*» Heavy Quark Production and Decay » Light ard Heawry Nuclet in HERA

* HER A TIpgrades and Impacts on Experiments

HEtp//www. DeSy. OF (HaAWS 6/ AROCECONES(

WatlngGmxpMeeﬂngsanﬁm

Folbw-wMeetmg plannedforl‘eh—pmdMay!‘

Organizing Committee: Secretary:
r S Gunnar Ingelman. Uppsala/DESY (Chairman, e M. Haere
. we Albert De Roeck. DESY DESV-FHIK
Robert Klanner. DESY Joirzsgafle 82

i G

 W049-4)-8998-3105
~4530-8998-3093

P~

Email: HERA-WORKSHOP9S2@DESY.DE
————  Further information, inclading contact persons for ‘vorking groups under WWW:
: Hitp://www.desy.de/conferences/hera-workshop95.html

Advisory Commitee:
W. Buchmitiller. 7. Feltessz
A Levy. H Schritder. I. van den Brand » Wwige




Future Physics at HERA

Proceedings of the Workshop 1995/96

Edited by
G. Ingelman, A. De Roeck, R. Klanner

Volume 2

http ://www.desy.de/~heraws96






[ S .
(SN32Z} HINOS IeH

(sn3z) ans eleH
Dag1o)

(8-vHIH} LS3IM e
(8-YHIH) 1S3IM ellen

48y 05413

Wy S <o)
t-09 v, WIBYL gaxiqg
\ \ . (SIVYIH) 1SV nen
{SINYIH) 150 elreH
g idS

N9agy rDSLC wuak (Y% o) Iwagy =J7 -

=y &9

(i) H1HON lieH w™i5) yWog = O.H
13 NN~ ratopos IH) QUON 3IEH ey oy w -3 n_.\
I IiSiyvIQd - 43¢ af







* OPERATIONAL SINCE 1992
Lr UnporaRE D GEAMS For. HA, 2EUS (Cottioer)

X € poLARIzATION SINCE 199S
Ly HEAMES EXPEQIMENT (Fixe0 TARGET)

¥ STEADY 1N CREASE OF LUMINOSITY WATH TIME

1 p-%2 150-130 ’
Sidt pb" ‘-(“S so-13 v

15
7ER A T

AA

“ J

6 A A

.|

M3 199 1995 1996 Q18/199y  loow/tont P
Expedeo  DEMLN U pGRACE ¥

Pkoﬂam

¥ IMpRovE  EFFICIEMY (1S 7. -20%)

x MoRE RF PoweR Forl &~ BEAM _
x IMPRoOVE TRANSFER LWE (p) /InJECTOR CHAW
# REPLALE Pumps IV THE 2~ RwW6

FENEW WA TP

e REDESIGN IWTERACTION REGION *_ 4501305
(REOVCE B-FuneTiont of p- REAM)D | fEL Yere

L{o-S‘OPQ
Pea Yer




-»
€ P CoLlistoNS AT S = 300 GeV
PoLARVZATION : Soolov -TERN®Y EFFECT
F‘\v '}0./0
NEEOED : SPiv RetAtogs For HA,2E0S
HIGH LuMinosty (~ 1£87)

-) |ICLECTROWEAK MEASUREMENTS

Q(K’ .Q_CU(’) e 9
\‘\1/
q/l? 2° q‘: W -
PP D =_T

NEUTRAL CURRENT (M) CUARGED CurRENT (Cc)
@t -qtz -(K-K)*  S= (Uap)te(doe cev)?

. & - &
X2 P 77 X%

W LiMiTS ON RIGHT HANDED CHARSED CURRENTS
o) ELECTRO WEAW PRECSION TESTE  (Mw, (0 My,
o QUAK NEUTRAL CoQAENT Covpriv 65

RECION ©F LARGE space-Le &2 (1dtevber



'.\»07, PDL.
PoLrni2ED e- BEAMS &P:olth_»‘gb"

‘ LLecTlowEAL [NEW PHYS/ S

LIMITS onN R16HT HANDED CHARGED CURREWT
Sa/e, £ 0.0 CQS 2 cL)

SENSITWATY To & My
S Mw & So - Aoo MaV

NVEUTRAL CORREWT QUAAK C,oopua)é&
Svud A : S‘au_‘de-g- A/

(ALL Q*)
_[\/1\ PRoDUCTION —» Spiv TRAWSFeq ]
IN QuARM FRAE M onTHTIOV

4.?6“4“9_,/105' ]\Iﬁ K€congTRUCTED H;»
HA [/ 2EuS

(CommENT Fmemh-nm
Reow )

b .. NsT STuOIES Y§T




JC.I) CLOLLILLDWIVY fa | V) —~ Qv v w—w

PoLAQU2ZATION

NEEQED -

PRoGLEMS

CUQ E .

STRTUS -

PorAaRizeDd Sovqcec
ACCELERATE PolhRi2€p REAM
STORE PoLARIZED BEAM AT 8206V

UPGRADE FOLL pP-ACCELERATO R CHAW
OF Henh Foll poLAz(2ATION

(Snakes /Spin RoTATOAS | poLAR 1M vas
cee ) “® SIMLALTO RMIC )
PorMLED SwackE (2 2o~uﬂ)ég,§f;fe

SEVERAL THOUSANP RESoWANCH

ON THE way To 820 6V Awd Mily
OF THEM RARE KWLLERS

SIBEQIAN SMAKGS

(RoVATES & Spin By TU fol ALL ENme
ARound AN AxiS |V THE NoR\26NTM. PLANE
5 SPI) TUNE [WOYPENBENT OF ENedsy)

FEASIBILITY STUOY For HERA ow boin/e
(DESY ERavp / sm%&}mm‘r\w)

= OA\FFRicutT QUTYNOY Hope LSS

NEXT A8 MowTHS MAY BE DECSIVE FoR THE

PoLAQIZED PRoTOW CASE AT HERA
(€ aLCoLrTonS JTEST ] PHY SR )



Obtaining Polarized Proton Beams

¢ Resonance Excitation by the Stern Gerlach Effect
= Very difficult phase space gyvnnastics

o Spin flip by Scattering of Polarized Electrons
== Very long polarization times

o Spin filter with polarized target (FILTEX at TSR)

== Very long polarization times and for low energies

e Acceleration of Polarized Protons from Rest

Has been tested at:

ZGS 12 GeV
AGS 22 GeV
IUCF 1 GeV
Saturn [1 3 GeV
PSI Cyclotron 0.59 GeV
TRIUMF Cyclotron | 0.5 MeV
LAMPF 0.8 MeV

Is the proposed principle of the new projects:

ANALYSED PRODELT
Fermilaly Main Injector 120 GeV
Feriilah TEVATRON 900 GeV
| LISS 20 oV
| RHIC 250 GV
HERA 520 GeV !
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Currently the most pressing
problems for
polarized protons in HERA

e 20inA polarized H™ source

e which Siberian snake arrangeiments allow storage
of high polarization

e which Siberian snake arrangements allow acceler-

ation at all energles

e desien of short Siberian suakes for HERA and
PETRA
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The proposed modifications for an 820 GeV/z polanized proton beam a DESY.
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The estimated total cost to obtain an 820 GeV/c polarized proton beam capability at DESY
is given in 1996 DM. Our estimate of about DM 25 Million seems a quite reasonable in-
vestment for the expected physics results. Moreover this cost might be considerabiy lower if
the SPIN Collaboration fabricated some or all of the polarization hardware. How;:vcr, this
estimate assumes that some inexpensive way is found to overcome the possible spin stability

problem in HERA with only four Siberian snakes.

Preaccelerator
Polarized H™ ion source
RFQ and power supply (20 keV to 750 KeV)
Low energy beam transport, switching magnets, and
vacuum system
Building change
50 MeV LINAC
50 MeV polarimeter (p-Carbon)
7.5 GeV/c DESY 11l Booster
Solenoid partial Siberian snake (ramped warm)
Pulsed quadrupoles or kicker magnets with power supplies
7.5 GeV/c polarimeter (Relative)
40 GeV/c PETRA Ring
Two warm Siberian snakes
Power supplies and connections
40 GeV/c polarimeters (CNI, Relative, and possibly [nclusive)
820 GeV¥/c HERA Ring
4 Superconducting Siberian snakes
4 Superconducting flattening snakes
4 Superconducting spin rotators
Power supplies and cryogenic connections
820 GeV/c polarimeters (CNI, Inclusive, Relative, Elastic)
Spin Flippers
Miscellaneous
Transfer line spin rotators
Computers, control modules, cables, and interface
Accelerator Subtotal
Contingency (25%)
ACCELERATOR TOTAL

DM 2.7 M
DM 0.6 M

DM 0.6 M
DM 0.3 M

DM 0.2 M

MM 0.2 M
DM 0.3 M
DM 0.2 M

DM 1.0 M
DM 0.3 M
DM 08 M

DM 2.0 M
DM 2.0 M
DM 15 M
DM 15 M
DM 1.1l M
DM 03 M

DM 4.2 M

D 0.2 M

DM 0.7 M

DM 2.1 M

DM 84 M

HER A Internal Target Experiment
Install Mark-1! polarized Jet and spectrometer
SPIN Experiment subtotal

Contingency (25%)

SPIN EXPERIMENT TOTAL

GRAND TOTAL
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HERA-N: Polarized Nucleon-Nucleon

How to Realize
p.2

Scattering at HERA
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1997 WORKSHOP ON

PHYSICS WITH POLARIZED PROTONS AT
HERA

HTTP: 7] Www. DY, 08 /o GERRT / HERASpI N/

March - September, 1997
DESY-Hamburg and DESY-Zeuthen

Programme for the first meeting, March 6/7, DESY-Hamburg
Summary of the first meeting, March 6/7, DESY-Hamburg
Next meeting: May 26/27, DESY-Hamburg

Tools and related pages

- Technical Data Sheet for Polarized Protons at HERA

- Polarized Monte Carlo Generators: e-p (PEPSI), p-p and gamma-p (SPHINX)
- Polarized Parton Distributions

- HERA-N howepage

- DESY Proton Polarization Group homepage

Aims and scope
The working group "Polarized Protons and Electrons” of last ycar’s "Future physics at HERA"

workshop has established the physics interest for polarization of the HERA proton beam. As a result, the

option of polarized protons appears now to be one of the most promising scenarios for the mid-term
future of HERA.

In order to create a sufficiently strong "physics case" for polarized protons at HERA, it is now necessary
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