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BRAHMS Experiment and Goals

Phys cs questions thet have *The experiment has unique
been addressedinRun 1 capabilities in terms of precision
-5 measurements and particle ID

covering a rapidity range of 0-4

and up to moderate high pt (~4

GeV/c)

= How much energyisavaladefa
partid e production ?

» How do patides flowinthe
transverse &l ongtudnd

drection? W
- \M‘] aI | ) t he Che rm Qil'y d t he *:—* 4 Forward Spectrometer
SySt enf? TN 2.3 <9< 30

= What istherapidty dependence
of j& quenchng ?

= \What can welearn abou the
parton d stri butionsinthe Au
nuda a sndl x?

- V\haI | SI I’tl’l nS C angu ar Mid;a‘(p;dlt);:pectrometer
Mo mentuminpraon?
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Publi cati ons

2000- 2005 12 Refereed Journd atides

2000- 2005 51 Conf erence proceed ngs

2000- 2005 100+ Td ks & corferences, neetings and wor kshops
QW05 lenarytdk + 4 pardl d td ks wth AuAu and QuCu resuts

= Recent Pubicaions

= "Centrdity Dependent Partid e Foduction a y=0 and y~1in Au+Au Cdlisons & scrt(sw,) =200 GV
Acceptedto Phys. Rev. Cin & 32005 —

= "Charged Meson Rapidty Ddributionsin Gentrd Au+Au Cdlisons & sart(s,,) =200 GeV!
Phys. Rev. Lett. 94, 162301 (2005) , nud-ex/0403050 -

» "Forward and Mdragdty Llike partid e Rati os fromp+p Cdlid ons at sat(s,,) =200 GeV')
Phys. Lett. B607, 42-50 (2005) .

= "Centrdity Dependence o Char ged-partid e Pseudoragdty Dstri buti ons from d+Au Cdlis ons &
sqrt(sw) =200 GV’ Phys. Rev. Lett. 94 032301 (2005) , nud-ex/ 0401025

= "Quark-d uon dasnma andthe cdor d ass condensa e at RH C? The per spective fromt he BRAHMS
experi ment” Nucl. Phys. A757 (2005) 1-27, nud-ex/ 0410020

= "Bvduion o the Nud ear Modficaion Factos with Rapg dty and Centrdityind+Au Cdlis ons
a_sat(s,) =200 GV
Phys. Rev. Lett. 93 242303 (2004) , nud-ex 0403005
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http://www4.rcf.bnl.gov/brahms/WWW/pubs/centrality.pdf
http://www4.rcf.bnl.gov/brahms/WWW/pubs/PRL94_162301.pdf
http://www4.rcf.bnl.gov/brahms/WWW/pubs/PLB607_42.pdf
http://www4.rcf.bnl.gov/brahms/WWW/pubs/PRL94_032301.pdf
http://www4.rcf.bnl.gov/brahms/WWW/pubs/PRL94_032301.pdf
http://arxiv.org/abs/nucl-ex/0401025
http://www4.rcf.bnl.gov/brahms/WWW/pubs/NPA757_1.pdf
http://www4.rcf.bnl.gov/brahms/WWW/pubs/NPA757_1.pdf
http://arxiv.org/abs/nucl-ex/0410020
http://www4.rcf.bnl.gov/brahms/WWW/pubs/PRL93_242303.pdf
http://www4.rcf.bnl.gov/brahms/WWW/pubs/PRL93_242303.pdf
http://mentor.lanl.gov/pdf/nucl-ex/0403005

Data collected i n Run-5

Q-Q a 200 GV

— Brahmsrecaded ~1.75 nblinthe 10 weeksrunout o 5.5 nb?
ddivered. Recorded data wthn a +30 cmvert ex

— ldentified Charged hadronsin O<y<3 8
— Hghpstudes & y~1,2 3
Cu-Qua 624 &GV
— Brahmsrecorded ~120 pbl. Al physcs god s were acheved
— Partide yiddsin O<y<3
— Hghp physcs & y~1 and y~2
p-pa 200 GeV

— ~2 6 pblrecaded Exceeded Phys cs god fromBeam Use
Proposd.

— Physics god s d reference spectrato hgher g & y~0- 3 ach eved.
— Main god d sind e spnasymmetries vs. x- and p acconmdi shed.
A
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Nuclear modification factor Studies at 200 and 62.4 GeV
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pp reference is based on ISR collider data
extrapolated to acceptance.




p+p at Vs =62.4GeV comparison
between different parameterizations

ptp reference spectrum

sy = 62.4 GeV

There is a clear need to have better reference near mid-
rapidity. BRAHMS HI mid-rapidity data are mainly at y~1.
In addition we have significant data sets at high rapidity.
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R,a rapidity dependence for Au+Au @200GeV
Nearly identical suppression at y~0 and y~3

PHENIX r, at y=0
BRAHMS preliminary
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AT

" =1 AuAu@200 Gev
m+n
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Rcp dependence on n for AuAu 200 GeV and 62.4 GeV
The 62.4 GeV data show similar trend

L 0- L - h+
> [ 10060% C C C o
8 i T —— e — SRR
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g ﬂ_j -_ﬂ” . + I -_W ,}[} -ﬂﬂ@%@&} i dependence at 200
5 [ % C i - GeV...
- - - - L
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3 sl o +¢ H’+ W, "t - o approaching beam
& [ [ - - WA, Lapidity at 62.4 GeV.
|

Reference spectrum is needed to clarify relevance of

- suppression due to medium
- Change in underlying pp spectrum
- Entrance channel effects.




BRAHMS Sp n Pr ogram

In RUN-4 and in RUN-5 BRAHMS embarked on a program of
measuring transverse Single Spin Asymmetry (SSA/ A,).

These require Spin Flip Amplitude and phase difference in intrinsic
states

Such studies may clarify properties of transverse quark structure of
the nucleon
[Phys Rev D41 (1990) 83; 43 (1991) 261]

Flavor dependent correlation between the proton spin , momentum and
transverse momentum of the un-polarized partons inside the proton.
[Nucl Phys B396 (1993) 161]
Correlation between the quark spin, momentum and transverse momentum of the
pion.
— Qui & Sterman [Phys.ReV D59 (1998) 014064]
Twist-3 pQCD effects
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Hadron Spectra

Exanp e o oucone of the L .
long pp 200 GeVrun5. . BRAHMS preliminary
pp 200 GeV

pp - >Tt spectrumover /
orders d magntude

Spectrafa other charged
hadrons aefath comng

Such spectrawll provi de a
tesing goundfa pQCD
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Ay measurements for 1t

Measurements at 2.3 and 4 degrees.
New result.
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Summary of p; dependence

015 02 025 03 035 04 045 05
X

= 0.150.30In X Systematic errors from

— Ay(pi-) 0.078+-0.002 low P+ online polarization is
. _ (presently estimated at
— Ay (pi-) 0.045+-0.003 higher pt ~20% [scale] )

— A, (pi+) 0.066+-0.002 low P
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Spin Satus and H ans

The 200 eV neasurenments ae condee It wil be dfficut to
s gnficantl yincrease reachin x: and pr.

Measurenents & 62 4 eV dfers an opportuntytoaddress an
ine med aeenergy (RH G FNAL) todarifyto what degreethe
SSA are describalde by PQCD or is a‘sdt’ phyds cs €ff ed.

Bourrely and Soff er cond uded that the mechan smat 200 GeV
aredstinglydffeent fromthe 19 GV.
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Request for 62 4 GeV pal arized pp

Assumed =3 5asin RUN 5 and took CA- D gu dance
Assumed pdari zaion wll be ~50 %
Key nmeasurements
— Ref erence spectra
4 deg: 3fiddsettings, 2 pdarities
» 8deg: 1fiddsetting 2 pd aities
— SSA measurenents
« 23deqg: 1fidd setting 2 pdariti es
— 3 mUtaneous rg erence measurenents & n~1

Th strand aesino ~1L6pb-1, or ~16 dayswth nomnd nachne
and experi nent ugime.
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Acceptance and expected rat es

Charged pions a x~0.2-0.6
Exped asy mmetryin arder & 5 30%fo 1t

L1 0. 0.2 03 04 05 06 07 0B 08 1
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Ref er ence spectra

Typcd reachinp;is~2 GeVc

Th s mat ches measurenents a 624 GVinAu- Au
and Cu- Cu a forward rapdties

pt dist pions in y (2.92-3.2) pt dist pions in y (2.92-3.2)
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d+Au collisions in 2007

Present Forward spectrometer data have generated
renewed interest in Forward Physics but--

Interpretation is limited by statistics, systematics and p-
coverage.

Nuclear modification factors, Ry, & R,,, above ~3 GeV/c
help differentiate between descriptions of pA collisions at
high energies.

Plans at forward rapidities include:

» Improved statistics and systematics

* Increased p; coverage

* Fully identified charged particles
Such a run in FYQ7 is consistent with run plans of
PHENIX and STAR
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Summary

BRAHMS requests ashort run of pp & 62 4 GeVto

— Obtanrderence pp spectra & y~1, 0 and y~3

— Obtananeasuwement d Ayfo ™ and 1=in alarge range
o Xq

The requested ‘ ddiveredlumnosity isl 6 pb-1, takngirno

account tyacd BRAHMS dfiaency facd as. (16 days)

The pd aization d the Bue beam shou d be ~ 50 % a better.

We request the 624 GeV runfdlowthe 200 GeV pprun A
period fa setup and commiss onngis needed wth cdlisons a
200 CGev & 2 6dock

— Thisisin accaordance wththe PHEN X proposd whch d so

requests ashort run at 62 4 GeV. The man dffeenceis ou
request isfa transversdy pdarized beam

— Apart fromthe set up BRAHMSis na requesting pp a 200 GeV.

The cdlabor aion has ded caedthe necessary resources to nakeths
a successfu run.

November 3, 2005 Brahms Beam use proposal 19



	BRAHMS Beam Use ProposalRUN-6
	Overview
	BRAHMS Experiment and Goals
	Publications
	Data collected in Run-5
	Nuclear modification factor Studies at 200 and 62.4 GeV
	BRAHMS Spin Program
	Hadron Spectra
	AN measurements for p-
	Summary of pT dependence
	Spin Status and Plans
	Request for 62.4 GeV polarized pp
	Acceptance and expected rates
	Reference spectra
	Summary

