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H ghest Energy sofain

pp. 63GeV (IR
pp/ 1L 8 TeV (Tevairon)

pp2pp Energy Range:
50 GeV < Vs <500 GeV

pp2pp t-range (at vs = 500 Ge\)
40104 GeV2 <|t]| <13 Ge\?

10 ' 107 193_ 10*
Center of Mass energy vs [GeV]
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Measurenment of Dfferentid O oss Sectiontooltan

oTotd gfoss section g, need bo know!l um nositygl -

nor melf ze by nmeasuringin Cou ogb regon

sp paramgte in CN region Coul omb Regjon
doc _ _ama?
*J ope paraneter B a ¢
Nud ear Reg on
In nud ear reg on doy  li+d®

/T_ 16 % €

pQCD Red on

lt]/ Ge\2
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The dpregon around [t| =1 GeV2is
det er mmned by different exchange

anplitudes: e pp Vs=53 GeV
e Ponmeron exchange 3 --- P exchange

- Doul e Pomer on exchange _ - PP exchange

- TigdeQ uon exchange (C=-1) B ) ggg exchange

— Total

—— prediction for 500 GeV
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18
1l (GeV?2)

22

26

3.0

#— - — a above|t] *1GeV?

Modd by Donnach e & Landshaff
preddsinttisregon dpinpp, bu na
pp- scatteri ng

Odder on exchange angditude has
opposite 9 gnincontri buionto scatt eri ng
anplitude:

Aop = A * Ao
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The /hdiaty anplitudes, descri be d asti ¢ pra on- prat on scatt e ng

Dst) 0 <+M ++> P(S1)T <, M h, h>
CDz(S,t ) ] <++| M -—-> vith h, = s-channd hdidty

p, =-p, inconing pra ons
P st) 0 <+| M+>

p; =-p, scatered praons

P (st) U <+ M-+>
s t) O <+4M +> D(st) = Yo Dy(st) +Dyst))

8—:+ Ml Du(5t) T

Measure O, 4

99 = 2T 0)7+|0f 74| @) 2+ | 0] +4047)
8
Dor=- ——+m[ Bfst)lip=0" - 0"

81T . R
Ao, = S—lm[ O(st)-P{st)];g=0--0"
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3 ndespnasymmetry Ay aisesin CN regonfromirnteference of hadron c
non-flipanpitude wth dectromagneti c sp nflip amplit ude

pp2pp : Measure t- and ¢- dependence

1 N, (1) +N, (1) - N, ()4 N, (1) S\ ml O, @,]

INOE
Pyue OS¢ N, (t) +N,(t) + N, () + N, (1) do/ d

Satisticd Recison AAy=0.02 Nt) = d_N
(wth 2002 data set) a
o =Ad mth

Py e = Beam Pd ai zaion

ooz

pp2pp 2002

Dat afromE704 (1993
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Measure Aygtofindli mt on detect ad e Odderon cortri buti ontoint erf erence
bet ween ¢, and ¢,

Dfferent phases (A~ ¥41) 'd Pomeron and Qdderon & t=0

1 N, (t) + N, (1) - 1(t) ] Nu(t) Re CD+ o ]
Aunlt) = P .p h [] [ 2 |
bl ue

yelow COSZ(P NTT (t) v Nu (t) s Nn(t) s Nu(t) do/ d

¢,/ §,=005(14)

N\ 2
®) =
¢ =Ad mih

Py we = Beam Pd ai zation

P

vellow = Beam Pd ari zati on
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3 ng esgn asymrmt ryin d pregon Spin-flip amplitude with
. 1/ v s contribution

shows ggn change ok ron)
— 50 GaV
e S0 GEV

=
i

T
H
) =4
3
=1

Pred/dion o |age asy mmetry. even a s
= 500 GeVif Pomer on contribuesto

spnflipanpitude

No diffraction
contribution to
spin-flip amplitude
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Absolute Polarimeter (H jet) RHIC pC Polarimeters

4

o \\.\\
\oNiiiAHMS & PP2PP (p)
Lmax =2x10"s"'em ™ 5 x 10!! Pol. Protons total
70% Beam Polar. \ €~ 10 tmm mrad
Js =500 500 GeV

PHENIX ()

\Q\, STAR (p) / Siberian Snakes

p g

Pol. Proton Source
500 PA, 300 ps 2 x 10'"! Pol. Protons / Bunch

J_ LINAC | o ® € =20 Ttmm mrad

200 MeV Polarimeter =4 AGS Internal Polarimeter
>
o7,

Rf Dipoles AGS pC Polarimeters
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H asticdlyfa ward scatered praons have very .small scatteing ang e 6

Beamtranspot magnets deer mnetrgectay d beamand scatered praons

Sudy beamtransport to fi nd postion dong beam or bt where scateed paons ae
well separ a ed from beam pra ons

Need Roman Pat to neasure scattered praons d osetobeam

Beamtransport equali ons rdaemea$ured position & detect o toscateing and e
* Y B
X = a3 X + L 8, - Qrimzesotha a;; smdl and Ly large

8, = a;, Xy + ay, 0, Y X, can be dim nat ed by neasuring 6,

S nil & equati ons for y-coord na e
x : Pogtion & Detecta

6, : Andea Dgedo
X, - Podtion & Irteraction Part
8, : Scatering Ande & I P

Ned ect ter ns mixing x- and y-coard natein
above equati ons
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*One Roman Pat 4 &ionequ pped wth det ect ar packages, d aced
downstreamd interaction pant (IP onedathe dde
( Detectas aranged verticdly above and bd/owbeam)

*4 d anes d ind astic sa rtill & on courters on @ther sde.d | P
( Knematic coverage 24 <|n £53)

Accelerator magnets ensure that scattered
protons have beam momentum

Inelastic Detectors

DO DO
- DX X -
e P R P e

e = H-ee—-

RP Stations RP Stations
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Det ect o Package
cons s o

2 x-dlicond anes
2 y-dlicon d anes

1 trigger sanillaa

Active area d dlicon

covers 7.5x45cm

Two Roman Pa Saionsinstdledineach Sector
One S aion was equ pped wth a detect or package
intop and batom Roman Pat
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Runn ng condti ons during a pp2pp, 14 hour dedcat ed run:
Beam nmoment um p =100 GeVIc

Nu mber of bunches per beam N; =55 used 35 bunches

Beamscrapedto emttance €=12m10%m

andirntensty | <5101 praons ineach beam
Beamtune used B =10 m
Beam pd aizaion (working #) P, = 0.24 + Q.02 ,f,’o-,;f.',;;‘;:;*‘gem Tuesday
d osest approach o firs detector gripto beamabout
15 mm - t;,=-4103 GV

Cdlected ~1 million events d which >30 % are dastic
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100 GeV praonloosesabout 200
keVin glicon ( ~58, 000 d\ectron-
hde pars)

SNraio =11

1 &tri p — edge d sance
~500 nncron

400 nmcronthck Slicon

RN Good Position Resd uion wth

30 40 50 60 70 80 90 100

Energy / ADC units Sn p F?tch ~1OO mG’ on
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Efficiency for Chain 004

Hrd ade &fiadency cdcd aedfor
conh nation o two x- o y(danes
Ing de any g ven Roman Pat

14 ou of 16tdal dlicon det ect as have
an average dfidency >0. 98

XyXy y Xy X

Channel Number

RP RP

L o

S ephen Biltmann — BNL 150, Sin Physics Synposium a BNL, Septenber 914, 2002



| nd astic everts
H astic events

H astictriggers exd uded by cus

Good track ing de RP Cdlinearity
bet ween prat ons

H astictriggers withou htsin glicon Due toreadout prod emfar
detec o certd n bunches
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Two beams o 55 bunches each

Bunches filled withtransversdy pd ai zed pra ons

Pd aization s ae, up o down, was sd ected on Bunch- By- Bunch bas s
fa each beamseparady

Number of Events
3500

Bunchint er acti on paterns -

Tl 1L Lt 10 1L

1000

Qr oss ngs wthemty bunches wer e
used fa background estimat es

500

0 0 10 20 30 40

Bunch dependent ind astic court rae
can be usedfa rd aive nor ndi zati on
of dadtic court raeinasy mmetry

cd cd aion
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Raw hit d stri bution.of scattered pra ons as seenon dther Sde d the
ineradionregon (secors L.and 2 bythe detectors above and bd owthe
beam

Y-Coordinate/ mm Y-Coordinate / mm
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Raw ht d<ribuionin sec o 9 mu aed ht dstribuionin
2 sectar 2

Y-Coordinate/ mm Y-Coordinate/ cm

‘ Séctor 2
jMC S rmlation

6=0645nrad | \ : :
C=0004GeV N

- \\\\i\\\\i\\\\i\\\\‘\\\\i\\\\i\\\\i\\\\
W4 30 20 10 0 10 20 30 40 3 2 1 o0 1 2 3 4

X-Coordinate/ mm X-Coordinate/ cm

N. Oztiirk
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Corrd aion dasfarthe x- and y-coord nates d scattered pra ons as
measuwredtothel &t and ri ght, of theirter actionregon

20 25 30 35 40

YSector 1
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1246..1.113. 4 -
4237 + 4.246 . il iy N B B T - ;78:852"
0.1907E-05 + 0;1197E-05 -0.2542E-05 + 0,5396E-06
0.1518E-03 + 0.9336E-06 s 0.6837E-04 + 0.3479E-06

Good agreenent be ween wd h of
6, and €, d gri buti ons for
measured and si i & ed everts
wth emttance of

€=12 m*10°% m

Af, =150 prad
A8, = 70 pad

| Entries ;. 337604
Mean 0.1572E-04

0.1595E-03

005 04 03 02 01 0 01 02 03 04 05 04 -03 -02 -0 1 02 03 04
Mg /rad  x10 A8, /rad  x10 3
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\We had a succassful eng neeri nggunfin 2002
Beamwas set, up €fid ertlyfor pp2pp runnng condtions
Det ectors worked €fid ertly
MC S mul aionreproduces fea ues d the dat a

We are working on:

Det er mnati on of systematic effects on d asti c event
reconstructi on due tothe beamtransport and cdlison pa nt
uncertai nti es

Cal cu ation of detector acceptance
Cal cd ation of silicon detect or &fidency

This wll resut in determ nation of spn asy mmetries and d ope
paramete B
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» Instdl detector packagesintwo rema nibng Roman Pot Saions
not to depend on vertex position (4n X, and y, ) incd cul aion of
scattering ang es

» Measure beamtune under pp2pp running conditions toreduce
systematic uncertantyin beamtransport cdcu aion

» Indude Van der Meer beamscans for |unmnosity det er mnation

» Runlonger toimprove staisticsinview of physics goad s (and
ad so systenmatic uncerta rties)
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> Measurein CN regonwth specid beamtune and upgrades
to machine (power supplies)

0.0004 GeV2 <[t | <13Ge\?

» Add Roman Pot Sations bet ween DX and DO magnetsto
measure a h gher |t |-reg on

13 GV2<|t| <5 GV
> Measure a dfferent beamenerg es
p <250 GeVc

> Measure wth different nucl 4, like 1H + 2H ...
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