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Main EIC physics goals: EIC White Paper

® proton spin: polarized quarks (A2) &
gluons (AG) = (semi-)inclusive DIS

'S -BASED ELECTRON-ION
COLLIDER SCIENCE

® 3d imaging
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LONG RANGE PLAN
for NUCLEAR SCIENCE

@ transverse-momentum structure:
transverse-momentum distributions
(TMDs) = semi-inclusive DIS

® Tomographic (spatial) images of the
proton: generalized parton distributions
(GPDs) = exclusive reactions

® QCD matter at extreme gluon density

@ coherent diffraction on heavy nuclei

@ quark hadronization
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Main EIC physics goals: EIC White Paper & NAS EIC Science Case

® proton spin: polarized quarks (A2) & ® origin of mass:

gluons (AG) = (semi-)inclusive DIS S |
@ spatial distribution of energy density and

® 3d imaging pressure
® transverse-momentum structure; @ origin of spin:
transverse-momentum distributions |
(TMDs) = semi-inclusive DIS ® gluon spin
@ Tomographic (spatial) images of the ® quark and gluon orbital angular
proton: generalized parton distributions momentum

(GPDs) = exclusive reactions ® gluons in nuclei:

® QCD matter at extreme gluon density @ gluons and nuclear binding

@ coherent diffraction on heavy nuclel @ gluon saturation in nuclei

® quark hadronization @ coherent diffraction off heavy nuclei

G. Schnell 4 DIS 2022



CORE & call for EIC detector proposals - %3\ -

® general call for detector proposals (deadline 12/2021); review report in 03/2022

® CORE addresses the EIC White Paper & NAS Report science case, and meets/exceeds
design requirements of Yellow Report (YR) [Tab. 3.1 of https://physdiv.jlab.org/DetectorMatrix]

® CORE physics program would thus match the physics performance of any simulation
based on these requirements, e.q., presented in the YR

® central CORE detector is compatible with either the IR layout of the EIC CDR
@ can be placed at IR6 or IR8

® CORE only requires a magnet-free space of 4m = increase in luminosity, forward

acceptance and decrease in chromaticity compared to CDR (assumes 4.5 m)
® CORE is synergetic with a secondary focus at IR8

® CORE with distinct complementarity to the YR reference detector: offers unique opportunities
for science beyond the EIC White Paper

G. Schnell 5 DIS 2022
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CORE detector at a glance

COmpact detectoR for Eic (CORE)
3 n.=-1.00 n=-0.00
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CORE detector at a glance

Projective
Neutral hadron W-shaslik
and muon ID EMcal
detector (KLM) Non-projective
L | W-shaslik EMcal
PrOjeCtIVG COmpact detectoR for Eic JCORE)
PobWQO, EMcal _ 8 n= &oo 1= -0.00 n=1.00 n=1.43
XT% = " 2,00
Non-projective f_ ) =300
PbWOQO, EMcal 111 nF 400 Hcal, new Fe/Sci
e TR == modules (44 layers)
LGAD TOF :
Hcal, outer rings:
. re-used STAR
Silicon tracker MPGD tracker FCS modules
DIRC (36 layers)

Dual-radiator RICH




CORE: some notable features

® compact, high-field (3T) solenoid: coil length 2.5m with 1m inner radius
® enables high-resolution tracking together w/ all-Si tracker, and a higher luminosity
@ size makes it cost effective with ample space for supports and services

@ affordable to use the best possible EM calorimetry in the barrel region
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CORE: some notable features

® compact, high-field (3T) solenoid: coil length 2.5m with 1m inner radius
® enables high-resolution tracking together w/ all-Si tracker, and a higher luminosity
@ size makes it cost effective with ample space for supports and services
@ affordable to use the best possible EM calorimetry in the barrel region
® hermetic detector, in particular, full EM calorimetry within -4 <n < 4
® W vs. Pb shashlik EMcal considerably improves resolution (esp. for exclusive processes)
® DIRC for barrel PID & TOF PID for electron endcap
® Belle-llI-like KL—p (KLM) system in flux return for neutral-hadron and muon ID
@ Dbeneficial for, e.qg., jets reconstructed from individual particles

® In general, mostly low-risk and cost-efficient solutions without compromising physics
goals but rather extending physics reach of YR reference detector
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CORE: some notable features — tracking

® compact, high-field (3T) solenoid: coil length 2.5m with 1m inner radius

@ enables high-resolution tracking together w/ all-Si tracker

ITS3 technology: Layout: symmetric except for Goal: particles should cross six disks or
MAPS (10 um pixels) the last MAPS on each side barrel layers to minimize inefficiencies
200 L 6 disks
| AC-LGAD TOF
6 disks and 3 vertex and 3 outer barrel layers can be added

_ AC-LGAD TOF _
600 6,=143.32deg 6,=36.68deg

aN
-
o

X- & y-axis [mm]
N
-
-

0, =1.47deg

Z-axis [mm
[ ] The vertex layers extend to larger

rapidities than the outer barrel layers.

8
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CORE: some notable features — tracking

® compact, high-field (3T) solenoid: coil length 2.5m with 1m inner radius
® enables high-resolution tracking together w/ all-Si tracker

® central tracking complemented with forward tracker behind dRICH

100 cm

® primary purpose: assist dRICH ring
finder

® large distance to IP:

ao\e

o @ great lever arm for large-n particle
module traCklng

= |mproved momentum resolution

inner disk tracker (IDT) to increase

acceptance

DIS 2022



CORE: some notable features — tracking

® compact, high-field (3T) solenoid: coil length 2.5m with 1m inner radius

® enables high-resolution tracking together w/ all-Si tracker
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CORE: some notable features — tracking

® compact, high-field (3T) solenoid: coil length 2.5m with 1m inner radius

® enables high-resolution tracking together w/ all-Si tracker
w sufficient vertex resolution to tag charm

longitudinal transverse
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CORE: some notable features — tracking

® compact, high-field (3T) solenoid: coil length 2.5m with 1m inner radius

® enables high-resolution tracking together w/ all-Si tracker

w sufficient vertex resolution to tag charm
18 x 275 GeV
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CORE: some notable features — tracking

® compact, high-field (3T) solenoid: coil length 2.5m with 1m inner radius

® enables high-resolution tracking together w/ all-Si tracker
w sufficient vertex resolution to tag charm

18 x 275 GeV
: | 7140, 24 : 175, 33 . before .
3 £ Total .."0. 5296 8432 . 130 9722 :._\-- number of D°, purity of D° sample ,fior Vvertex constraints:

y )
- (a0 o VR EPY JONPY N :
N ) — i | ViV | < 50um, | VeV | > 50um
3 EE
. ™, w/ vertex cut -

Rec. kx* Mass, -2.0 < n..< 05

b % 1255, 37% ;
&5 880, 91%

5 TP Already with simple vertex constraints a

686, 88% rather clean D% sample (purity of 87-97%)
with high efficiency can be achieved.
Performance is sufficient for both asymmetry
and cross-section measurements.

Rec. kx* Mass, 05<n <20

e d Fo Sl | - e Further improvements from refined analysis, e.g.,
- y ' N “w"'m;‘?;?{ K/rT-momentum ranking for higher-momenta DO,
. - 1533, 78% easily possible.

) et v ————
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CORE: some notable features — EM calorimetry

@ electron hemisphere (n < 0)

@ best EMcal for e/mt ID is PbWO (2%.E + 1%)
w ysed to cover full electron hemisphere

@ endcap: non-projective & barrel: projective

® endcap EMcal is small & light
w can be cantilevered from behind to reduce “Z:»

supports, improving hermeticity J‘..:’E—r—’
® hadron hemisphere (n > 0) Ll

® W-shashlik (6%.E + 2%)

@ hadron endcap: 20 Xo nhon-projective
forward part of the barrel: 25 Xo projective

@ excellent position resolution (y/mt® at high E)

G. Schnell 15 DIS 2022



CORE: some notable features — EM calorimetry

@ electron hemisphere (n < 0)

@ best EMcal for e/mt ID is PbWO (2%.E + 1%)
w Used to cover full electron hemisphere

@ endcap: non-projective & barrel: projective

@ endcap EMcal is small & light
= can be cantilevered from behind to reduce
supports, improving hermeticity

~ - .
EXESERESER SR

. Ctual COE module
@ hadron hemisphere (n > 0) [examp |

® W-shashlik (6%E +2%) ® \W-shashlik with interleaved layers of

@ hadron endcap: 20 Xo nhon-projective ® 1.25mm W/Cu alloy (80% / 20%)
forward part of the barrel: 25 Xo projective

. . . @ ?2mm scintillator
@ excellent position resolution (y/mt® at high E)

G. Schnell 10 DIS 2022



CORE: some notable features — EM calorimetry

® deeply virtual Compton scattering (DVCS):

eA—eyA accepted X_ Vs,
o 1 _
_ x - . —= 10
® transverse momentum transfer essential 10:GeV-&bn 137 GeV per nucison *He :
for transverse imaging =i
107
@ can infer momentum transfer from 1071 2
. - 10
scattered proton (nucleus) in far-forward
detectors (“Roman pots™) 107
= [imitations from hadron-beam effects Cross section 104
102 contours  AFE .
® OR: use well reconstructed e &y =LE 10
kinematics; with equal or even better 10°
resolution at CORE compared to YR -

= forward hadron detection in addition e
improves exclusivity / BG suppression
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CORE: some notable features — EM calorimetry

® deeply virtual Compton scattering (DVCS):

eA—=>eVyA

@ transverse momentum transfer essential
for transverse imaging

@ can infer momentum transfer from
scattered proton (nucleus) in far-forward
detectors (“Roman pots™)

w |imitations from hadron-beam effects

@ OR: use well reconstructed e & y
kinematics; with equal or even better
resolution at CORE compared to YR
w forward hadron detection in addition
improves exclusivity / BG suppression

4@@3 c. Hydes WGé ‘ralk |

G. Schnell

18

Ao (nb)

10°
—_
— "’:._>‘ I_:f\’ b N\
eEp — epY <+ generated DVCS (TOPEG)
10 GeV x 275 GeV e
10 Ltz — generated within acceptance
p
o
w4 r
@ g = -
K% reconstructed DELPHES
KX X s
. x >
RRHK N
\X' \‘.\ N/ :X/\,I/\
1 . /,')i:x\_):._:'(_ T,
/ NSNS NN
SRR e
: /:\/)\l. N NG 2 )\/\ AYA
T KK >-\>-;>-' X
TN NN N N N N
SERRKKE
X ><
BRI S e
1 \)‘ } >\ & A )‘\ \ x '>( /x\x/)’\.k/-\x/xxx i 2 _ .
-'d X K/‘ ‘/ \:. ).’ \x ).‘\ F \ N \ { /-~. /x\x.\'xix:":_ \.I :}:X:&- X\ /\" &/
CRAKS KK -{:-f"/\:-:; RIHIIRARHX th
A A A AN = P " X .9 X / == '
QOSSR KR KRR KEREIKE KRR KK AT s | -
2K KR KA A A I A A KA A AR KA AR A PO ot bk
\‘.’\-i ;-’:-\-<.>/ ,-\%)(?(-\/. -/-.\-j"(\_-‘,.\lf.\- >(’ x:)\';.ij-{“'\l../.. o -{‘.\-( \x’)(.,l:-:/- /v f I‘,\/‘-:\-/‘. -/ .2-’ ../\-’ X . <\x\ ’/l/ , y N! " e . .
Ny \.. . . r 4 \.'/ v \./ -./ - N \./ ./ ../ \ s \. . NS \- e \l/ \. 7N \.‘. \ \ .
4 \./ ol v Ay A Y4 r \./’ \./ \./ L “ NN NN\ N/ s’ Ny - FAY 4 4 \./ \/ F 4 ‘\. N 4 v
X & 4 \,x\),x XN o ’</"\/‘<’\< Pt
N/ \/ 4 .}\ /‘\ }\)\v y '\‘/ \.-/ N/ !\ /x\ /\‘/-\ -/"\ Ix\!l “ /K\ ,)( P 4 . 7N\ /K\ S \ 4 ‘\../ N /’\ )(\ /"\ /’( s . /-\ \ Py
4 ’\’ 4’ - NN b - " 4 - F /\./ \\\\\\ -
2 \ \ - .\ )( )\(r’ ,‘/ ‘/\(/ - ')(\ /x xrx { \‘ . / .K/&)(z f“\x x\})‘\ x/‘\ ANNENNS //\ ’/, \! A K/ ////// KK\ /(\ %
107° 2825058 */‘;gv X X ><\ : :x:"t«’xQ«: 000000000000 00.0.0.0600000000e: !
S \ Yo% %% ,&K xg\x Y' (X,JQ{KﬂAK. ,gQ%}-g
\ ./'\ ................. "\/’< 000000 ’“-x"‘"g‘/ W S NN
, Y( X l’ h " 4 l /x N W X /< /‘(\’( a / \'l'/ %X/ SN i
PN L 1 1 i\ 2% 92%% %% i 1 2% 1 0 9a%0% %Y 0a% %% %% %%
0.2 04 0.6 0.8 1 1.2 1.4

-A} for 20<Q°<40 and 0.6<y<0.8

o(ee'ya
10 ® 137.5/u GeV?

_, Experimeptal Yield @ 10 fb~ ")
<% <

o
~

—
<

..
...n_J
I'..
3

e — eqry
10 GeV x 137.5/u GeV

llllllllllllllllllllllll

Q"€ TT2,3eT Ge %105 Q@ e [12,36) GeV
y, € [0.34,0.62] 5, E y, € [0.34,0.62]
— TOPEG S e { .
Pyt - - Experiment, Stat
{ DELPHES-CORE S
~ 4l *m
l Resolution*1.1 S10 o.... { Reconstructed, Stat
- . .
} Resolution*0.9 : °.. I Reconstructed, total

a(ee'y)a 10® 137.5/u GeV?

f 1025- f\*
r -.~.
| #

H “Fea — eary ty ;ﬂ

3
i |
-..

"
%
ﬂq’ﬁh

10 GeV x 137.5/u GeV +H'

0

0.05

0.1

0.15 0.2

1llllllllllllllllllllllll

0.25 0 0.05 041 015 02 025

A (GeV?) A (GeV?)



CORE: some notable features — EM calorimetry B Flamso! |

N/
@ deeply virtual Compton scattering (DVCS): “Pble,e' - ') 18® 110/A GeV*
< F Q° e [1,10] GeV* x, <0.01
eATeVA ‘9107 e SARTRE
_ ~ F #  DELPHES-CORE
@ transverse momentum transfer essential SEET : BEAGLE
for transverse imaging @10°” SEASLE YeloT
D [
@ can infer momentum transfer from > 105k ——
scattered proton (nucleus) in far-forward £ | =
cc yy QO . ' .
detectors (“Roman pots”) Eqgtk »
= limitations from hadron-beam effects S F e,
A e
® OR: use well reconstructed e & y 107 e
kinematics; with equal or even better i ) T - .
resolution at CORE compared to YR 10°0 = mee e e e
w forward hadron detection in addition 0 005 01  0.15 OAE(GG\Q)ZS
improves exclusivity / BG suppression | | |
w Diffraction maxima up to
® similar arguments for exclusive meson 0.075 GeV2 will be visible (in IR6)

production
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CORE: some notable features — hadron calorimetry & muons

@ n>1.2: Hcal based on STAR FCS

@ 520 STAR FCS modules are re-used for
the outer ring

@ original STAR FCS has 36 Fe/Sci layers
(20+3 mm); new modules will have 44

@ divided into two parts that can be moved
out to the sides

G. Schnell 20 DIS 2022



CORE: some notable features — hadron calorimetry & muons

@ n>1.2: Hcal based on STAR FCS

@ 520 STAR FCS modules are re-used for
the outer ring

@ original STAR FCS has 36 Fe/Sci layers
(20+3 mm); new modules will have 44

@ divided into two parts that can be moved
out to the sides

@ n < 1.2 : neutral hadron and muon ID
detector based on the Belle || KLM

@ layers of orthogonal scintillator readout
strips interleaved with the solenoid
return steel

@ high detection efficiency and good

angular resolution
G. Schnell 20
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CORE: some notable features — hadron calorimetry & muons

@ n>1.2: Hcal based on STAR FCS

@ 520 STAR FCS modules are re-used for
the outer ring

@ original STAR FCS has 36 Fe/Sci layers
(20+3 mm); new modules will have 44

@ divided into two parts that can be moved
out to the sides

® n < 1.2 : neutral hadron and muon ID
detector based on the Belle || KLM

@ layers of orthogonal scintillator readout
strips interleaved with the solenoid
return steel

@ high detection efficiency and good

angular resolution
G. Schnell
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CORE: electron kinematics

® high-resolution calorimetry
allows for precision DIS on
protons and nuclel

@ electron method
sufficient for most
y=(q*P)/(k-P)

g ... Vvirtual photon
K ... Incoming lepton
P ... Incoming proton

@ only at low y, need
alternative methods like
Jaquet-Blondel (JB) or
double-angle (DA) method

® |ow-X region (large y) with
%-level precision

G. Schnell
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CORE: electron kinematics

10*

@ high-resolution calorimetry T

a”OWS fOr preCiSion DIS on g,;"’ Electron Method JB Method DA Method
protons and nuclei QO "
(\]QJW
@ electron method 1
sutficient tor most QIGV
y=(q-P)/(k*P) i rwsas
q o Virtual photon {:103 Electron Method JB Method DA Method @
k ... incoming lepton % |
P ... Incoming proton N g
Q) 1
@ only at low y, need fostGe i
alternative methods like S A LA
5x100
Jaquet'BIOndel (J B) Of £~ 19 E Electron Method JB Method DA Method <
double-angle (DA) method 2 N
® |ow-Xx region (large y) with " i
%-level precision | PR

1074 1073 1072 107" 1
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CORE: some notable features — PID § Fams |

o

® dual-radiator RICH (aerogel+gas) in hadron endcap DIRC
. . Fused silica | Fused silica
@ smaller version of the eRD14 design prism e bar
(most dimensions scaled by a factor 2, though N, |\ Bx5=80bar
length of the gas along the beam only reduced A | L
from 1.6 mto 1.2 m) PR 75, W S
S

® high-performance DIRC in the barrel
Photon sensor
16 X 4 x 3 = 192 MCP-PMTs

@ can re-use bars from BaBar

® thanks to small size of DIRC, affordable to build
new (thinner) bars

Focusing lens

—

- significant reduction of multiple scattering and & 2 N ’”“”‘mba"
radiator material (by ~40% ) -§ E_ ................... n/e10mmbar ..........................
® time-of-flight (TOF) for electron endcap ) i_
® most hadrons have small momentum 21:
w TOF system sufficient, while highly compact, S S

momentum [GeV/c]'

radiation hard & B-field tolerant
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CORE: some notable features — PID

® combination of electron and hadron PID provides substantial pion suppression

Final m~/e ratio
— —
@ <

p—
o
o

jd
o
@

-3.5<n<-2.0 -2.0<n<-1.0 -1.0<n<0.0
I I I
10x100 GeV B w/o DIRC
1 ® w/ DIRC
O
I..... ..l "
guuiyg " -
—m=™ - - a
..I.l...l.. EEgH
1 - -l_.
o
o
O
il
il
‘10t 100 10~ ©10° 10 107 o100 10t

Momentum [GeV]

Momentum [GeV]

Momentum [GeV]

@ remaining pion / electron ratio is at the level of 0.1% or better for standard DIS kinematics

® emphasizes purity of electron reconstruction; important for, e.g., parity-violating DIS

® complementarity between EIC detectors

G. Schnell
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CORE: some notable features — PID (for semi-inclusive DIS)

p (GeV)

5 x 100 [GeV]

10°F
[ Pions in min-bias Pythia, Q2 > 1

10

dRICH =

5x 100 GeV

- —— — o ==

- st J— - e wm

4 -2
N
— 10°¢
> o | dRICH
) [ Kaons in min-bias Pythia, Q2 > 1 - -
O 5 x 100 GeV
> K
TOF
10—
1= -1_'-— -;- =
0 |
1 | , l I.I |
-4 3 -2 - 0 1 2 3 4

G. Schnell

100 < 10°F

107"

>
(]
S
o
1
; 102:
()]
S
o

10

[ Pions in min-bias Pythia, Q2 > 1
10 x 275 GeV

10

_ Kaons in min-bias Pythia, Q2 > 1

10 x 275 GeV

® hadron PID system covers important
part of phase space for semi-inclusive
DIS
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CORE: some notable features — PID (for semi-inclusive DIS)
5 x 100 [GeV] 10 x 275 [GeV]

< 102_ ] 3 o~ 102_
> - dRICH = 1100 S = 408
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© 5 x 100 GeV - 1+ G 10 x 275 GeV :
o - o o i .
TI ® hadron PID system covers important
10 0 10° part of phase space for semi-inclusive
10 Thre 10 ‘ I -
1 1 no obvious gaps in phase space
C
r — . . )
e = D N R S S R 3 =2 4 0 1 2 3 4 | [e'g" PhT VS. Z (ph P)/ (q P)]
n n
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CORE: some notable features — PID (for semi-inclusive DIS)

® for TMD physics, it is not the
transverse momentum in lab frame P, of [aons]in DIRC, 10x275 (GeV)

that matters! .
) § 10’5—
10°
detector pT
0.2 <p <6 GeVic
- 0.5<p<6 GeV/c
TMD pT (Ph) 10

= momentum coverage in DIRC does
not seriously impact Pnt coverage

= very low Pnt even for kaons
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CORE: some notable features — PID (for semi-inclusive DIS)

® excellent coverage both in Phr
and z (here shown for pions)

® with very competitive resolution

AP, . of pions in DIRC, 10x275 (GeV)
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CORE: some notable features — PID (for semi-inclusive DIS)

PZ; of pions in DIRC, 10x275 (GeV) P2_of pions in dRICH, 10x275 (GeV)
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CORE: some notable features — PID (for exclusive processes)
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® exclusively produced hadrons in general more energetic
w decay products well covered by PID acceptance

® in electron endcap, TOF covers the kaons only at lowest electron beam energies
w With the excellent invariant-mass resolution of the tracker, the ¢ yield can be

extracted using sideband subtraction
G. Schnell 29 DIS 2022



Secondary focus at IR8

2nd Focus
Roman Pots

>t
//

/ QDS01 Quadrupole
BXDS01B Dipole

: 3¢0®
BO Trackers + Calorimeter / Wo Off Momentum
BXDSO1A Dipole

/‘ QFFDS02B Quadrupole
QFFDSO02A Quadrupole

/&f:ff:jiifdr“”'e ® CORE & IR8 far-forward region compatible with

BXSPOL Diople secondary focus

@ much improved tagging of target remnants

@ new physics opportunities
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Secondary focus at IR8

/ excluded by beam envelope \
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® Dbasically all daughter nuclei from 238U can be detected & identified with IR8 secondary focus

® spectroscopy of short-lived rare isotopes from boosted photons in ZDC (w/ sufficient resol.)

G. Schnell
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instead of summary: CORE — what next?

® March 21, 2022: Report from the EIC Detector Proposal Advisory Panel (DPAP)
® ECCE-like detector as “EIC Detector 1”
@ panel also supports a second detector at IR8:

@ “an IR with a secondary focus can significantly broaden the physics scope and output
of the EIC”

@ "a second detector could also be more specialized towards a particular physics area”

= CORE is a strong contender of being first choice for second detector

G. Schnell 32 DIS 2022



instead of summary: CORE — what next?

® March 21, 2022: Report from the EIC Detector Proposal Advisory Panel (DPAP)
® ECCE-like detector as “EIC Detector 1”
@ panel also supports a second detector at IR8:

@ “an IR with a secondary focus can significantly broaden the physics scope and output
of the EIC”

@ "a second detector could also be more specialized towards a particular physics area”

= CORE is a strong contender of being first choice for second detector

® a CORE study group for a 2nd detector formed
@ open to everyone’s participation

@ clearly ample opportunity to take leading roles
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Key aspects of a compact detector - ggj\ -

® [ ower cost (without compromising any physics capabilities)

® performance of many subsystems (DIRC, EMcal, etc) does not depend on overall system size or location

® compact detector simply has fewer modules, making it more cost-effective

@ | owerrisk

@ a smaller new solenoid is not only less expensive but has lower technical and schedule risks

@ a shorter detector is easier to integrate into the IR, as it leaves more space for accelerator infrastructure near the
collision point and reduces challenges related to solenoid compensation

® Synergies with IR8 (and the physics opportunities enabled by a secondary focus)
® |ower cost equivalent subsystems makes it affordable to invest in key capabilities

® an example is a PbWO4 EMcal for eta < 0, which makes it possible to reconstruct DVCS kinematics using the photon,
while only tagging the proton or ion (fragments) in the Roman pots
N combination with the low-pT acceptance with a 2nd focus creates new opportunities for imaging of ions beyond He

® Complementarity

® acompact 3 T solenoid can in combination with an all-Si tracker provide excellent tracking resolution, and is
technologically complementary to the hybrid tracker in a 1.5 T BaBar solenoid in Detector 1
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