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SUPER. BigBite and related considerations for Hall 4

L

12 GV physics wwth 4 GeV spectroneters ?

» Physics wth large x, at large &

L

Lum nosity of polarized/exotic targets

» Large installation for high profile experinents:

( equi pnent such as Pol.Target + BigBite for Aln/d2, BigCal
for RCS, LH2 Polarineter for GEP-16, SuperBB and Bi gHAND f or
CEN-6, nore for DVCS-5+, CSB - ConeSnal |l Bites - for DI SParity)



Existing instrumentation in Hall 4

sHRSs: up to 4.3/3.2 GV/c, solid angle 6 nsr,
angle resolution 2 nr, nonentum bite of 9%
target length 15 cm; resolution of 2x10"“
sBigCal: 2.5nf ; energy resolution of 5-7%
angle resolution 1-2 nr ( for point target)
sBigBite: 0.3-4.5 GeV/c, ~ 90 nsr /( /50)9,
angle resolution 2 nmsr, nonentum resol ution
1% x P[GeV/c], luminosity up to 10°
sBi gHand: 5-6 nf, 35%efficiency, tine resol. 0.3 ns

sExperinment specific detectors — DVCS, R CH,
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Motivation of the new I nstrunentation

G adual devel opnent — learn fromsimlar
technol ogy in RCS, DVCS, SRC, GEN,

SuperBigBite — very atractive for |arge X
large @ pol arized target experinments

ConeSnal | Bites — suggestion for DI SPar
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From experinents requirenents

Why SuperBB is needed for GEN-6 79

Wiy SuperBB is needed for DVCS-5+ ?e

|s BigBite good for Aln/d2 *? -

|s BigBite good for

u/d (T/He-3) ? =

Yes, Large E._ is much

better for counting rate,

sel ection of the single

nucl eon knockout require good
nmonent um resol uti on

Yes, Monentum resol uti on of
the BBis 1% for 1.5 GV/c,
and it need to be few tines
better than cal ori neter
resol uti on of 3%

Yes, but SuperBB w Il provide
better rejection/cutof of |ow
nonent um background -> needed
at max @

May be, but need full angle-
position survey system
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Super BigBite

In collaboration with V. Nel yubin
First time in 2002 for GEN > 4 GV

2 HIGZ_01 @ robin.phys.virginia.edu ||ﬁ|!'f|

Sinple DDpole — like a BigBite
Triple H'L = 2 Tesla x 1.5 neter
Det ect or package ~ fromthe BB
Cal cul ations for 45° position

MC for the solid angle, nonmentum
MC done al so for resol utions:

Moment um ID/p ~< 0.2% at 4 &GeV/ic

@ Background, extrapolated from GEN
experinental data, allow to use
He-3, NH3 pol.targets

@ Magnet wei ght is about 100 ton

@ © @ @ e W
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Pictures fromHall A CDR proposal and Super BB

Monmentum vs X and W2 vs X @ Scattgring angl e 20-30° are
nost i nportant

Alp @ SBB is the best

Aln @ SBB is the best

Spin duality @ BB can do it

SID S @ SBB is the best electron arm

Transversity @« SBB is the best

Pion D' S @ SBB is the best

F2n/ F2p @« NO if this need |arge
| um nosity

What is SBB could not do ? - a lot, all unpolarized target staff.

It is parity, u/d, x>1 and exclusive |ike GEP, RCS, pion ff,
nuclei like (e, e'p).

Bogdan WojtseKhowsKi , June 23 2006



How t o arrange spectroneter for DI SParity?
Consi derations for the spectroneters

Large solid angle -> | ow Cylindrical coordinate
| um nosity? Large need for nulti syst em
particle events, Is it a case for

DVCS and SID S ?

Large solid angle + large

lum nosity with BigCal -> | ow

resol ution, poor PID. @ Solenoidal field is effective
for colliders case and |ow L

@ Toroidal field provide |arge
+ low lum nosity => CLAS

Lum nosity of 10° require to hide

det ect or behind magnetic field — » For small angle of ~ 20°
see in BigBite ! the radial field is an
i nteresting configuration —

Luni nosity of 10% require to hide it is a“vertical” for every
det ector out of direct view of the el ement of system and al | ow
target! to hide the el enment of

Good nonmentum resolution require a detector behind a coil/iron.
det ect or between the target and

region of magnetic field or a

“vertical” bend as it is in HRS

and BigBite. Bogdan WojtseKhowsKi , June 23 2006



Cone of Small Bites (CSB)

| ogi ¢ and estimated paraneters

Bend could is just of 6°for 6 GeV/ic -> 1%
resolution need a magnet of 2 Txmfield integral

Angl e openi ng nust be | ess than Bend !

Azi mut hal cover 360° x sin25° = 150°

50% fraction covering -> 75° total opening
Total need 12 magnetic segnents -snall Bites
Total solid angle ~ 0.5x2 xsin25°0.1 = 130 ner
Resol ution ~ 1%

Lumi nosity of 10%
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Cone of Snmal | Bites (CSB)

Trigger ‘
yDC

| —

Test coul d be done by using one of OOPS
magnets (Costas's) from Bates
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Sunmary

| deas of instrunentation and tinme scal e of
| npl enmentation vs scientific goal and coll aboration
| nterests

Need bal ance of advance detector technol ogy,
requi renments, tine of devel opnent and cost -

SuperBigBite is very much adequate to | argest group
of high profile experinments with 12 GeV beam

Radial field is a proven way for high lumnosity wth
good nonentum resolution — Cone of Small Bites is an
effective BigBite for 20-30 degree.
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