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In high energy hadronic collisions, b mesons are produced primarily by gluon-gluon

fusion,

(1)

At SSC energies this cross section is several hundred microbarns, making it potentially

g+g—b+0.

possible to study samples of 1012  mesons to search for rare decays, CP violation, and other
new phenomena with sensitivities not achievable in eTe™ collisions. This was extensively
discussed for the SSC in Snowmass 86, especially in the group headed by B. Cox and
F. Gilman. There was much more optimism than previously, in part because people
now believe it may be possible to use microvertex detectors at high luminosity and in
part because it was realized that some rare, KM-suppressed decay modes have large CP-
violating partial rate asymmetries.

The pp option of RHIC might offer an opportunity to do similar physics. However,
at the lower energy the cross section calculated for the process in Eq. (1) is significantly

lower, as is seen in the following table:

Collider Vs (GeV) o (ub) L (cm“z) Ny (yr?)
RHIC 500 5.8 2 x 103! 1.2 x 109
/’ rREICY 600 7.6 1032 7.6 x 10°
SsC 40000 460. 1033 4.6 x 1012
X Ineludes upffﬂ/}afis AdescRiBeA v THE  CencCeprupl 0/5 s 5n

Because of QCD scaling violations, the EHLQ parameterization of the gluon structure
function at the typical value z = 2my//s increases by a factor of 5 to 10 over this energy
range; the rapidity distribution also becomes wider. It should be realized, however, that
the gluon structure function is not known for the important values of z, especially for the

SSC.
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The following histograms show a number of distributions of the b mesons and of their
decay products for RHIC at the two energies and for the SSC. Histogram 101 shows the pp
distribution; the mean value is of order my as expected. Histogram 102 shows the rapidity
distribution for the b mesons. The distribution is quite wide at the SSC; the feeling at
Snowmass was that it was better to work at moderately large rapidity to facilitate lepton
identification. The distribution at RHIC is more central, and any experiment probably
should be done at 90°. Histogram 103 shows the difference in the rapidities of the two
b mesons in each event; for some measurements of CP-violation it is necessary to detect
both. Histogram 104 shows a scatter plot of the two rapidities. Histogram 112 shows
the maximum rapidity of any decay product from a b meson. Histogram 113 shows the
difference between the minimum and the maximum rapidity, i.e., the range of rapidity
covered by the decay products. ’i‘he mean value is about 2 units, meaning that any useful
detector must cover a range of this order. Histogram 114 shows the same information as
a scatter plot.

In summary, the SSC has a substantial advantage over RHIC both in cross section
and in luminosity for rare b decays and similar physics. Detection of standard-model CP-
violation is difficult at the SSC and probably impossible at RHIC. But RHIC would offer a
potential advantage over existing eve™ machines. To realize that advantage, it is probably
necessary to build a detector covering at least Ay = =1 and A¢ = 27 with high-resolution
microvertex detectors, very good tracking and electromagnetic calorimetry, and sufficient
hadronic calorimetry to allow a first-level trigger on a jet with ppr ~ 10GeV. It would

clearly be advantageous to increase the luminosity.
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YMAX DECAY (RHIC 600)
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. YMAX DECAY PRODUCTS (SSC)
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* OVERFLOW =
* ABNOR CHA=
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. YMAX=YMIN DECAY PRODUCTS (RHIC 508)
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YMIN VS. YMAX DECAY PRODUCTS (RHIC 500)

HBOOK ID = 114 DATE 07/17/86

CHANNELS 1@ U o 1 20A
1 N 123456789012345678%90 V B

30 3 ok 3 s o e e o o 3 o ook o ok 3 o ok 2 e ok ok ok ok K Kok ok ok

ABN * * ABN
OVE * ¢ eeeen * OVE
4.5 * ceeen * 20
4 * A * 19
3.5 * . e t233+ * 18
3 * .s . +3674. * 17
2.5 * .. +256992, * 16
2 * . .227BBC6. * 15
1.5 * .. +48EHF8+ x 14
1 * ..+ 36AKIB+. * 13
.5 * .+26BGJD2. * 12
* .. .59IGC2. * 11
- .5 * ... 37BG92. * 10
- 1 * ., +259D7+. * 9
- 1.5 * ., .+38852 * 8
- 2 * . .343.. « 7
- 2.5 LR = * 6
- 3 * .o * 5
- 3.5 * * 4
- 4 * * 3
- 4.5 * L
L 5 * * 1
UND * = UND
3k 35 2 3k 2k e 3 ok 3k ok ok 3k sk ok ok ok sk ake ale ok 3k ok ok ok ok ok ok ok ok K
LOW-EDGE —_—
1. 544332211 11223344
] 05050505050505050505
* 1 I
* ENTRIES = 4000 PLOT I I
. * SATURATION AT= INFINITY I L0111
* SCALE .,+,2,3,.,., A,B, STATISTICS I I
* STEP = * MINIMUM=0 I I

*

CONTENT MIN =  .00000E+0@ MAX =  .41021E-83



YMIN VS. YMAX DECAY (RHIC 600)

HBOOK ID = 114
CHANNELS 10 U @ 1 z
1 N 1234567890123456789¢
L2222 2222222222322 22 2.3 2 2000 3
ABN * e ABN
OVE * e eees e OVE
4.5 * R 2T = 20
4 * 42232+ = 19
3.5 * .. +4532, = 18
3 * .. .+359863. + 17
2.5 * . .+46BDA5. = 16
2 * 2361 EDA+ « 15
1.5 * ... 257CHES2, = 14
1 * . .+5BGO0OA4 s« 13
.5 * .+ .+B6GROF3 s 12
* ~+25DLLG2 = 11
- .5 * +249FHB3 = 10
- 1 * +47CG62. « 9
- 1.5 * , ,278092. « 8
- 2 * . +25744 = 7
- 2,5 =, 223+ « B
- 3 * ot = 5
- 3.5 * * 4
- 4 - * = 3
- 4.5 * = 2
- 5 * L 1
UND * = UND
Rk kE Rk Rk kR kkkkkk kR kx=. =%
LOW—EDGE _—
1. 544332211 1122334<
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*
% ENTRIES = 4000 LoT
. * SATURATION AT= INFINITY
* SCALE .,+,2,3,.,., A,B, “ATISTICS
* STEP = * MINIMUV=0

*

CONTENT MIN =  .DP00OBE+00 MAX S5739E~03

DATE ©7/24/86

et Punt Pt P Pk

NO =



YMIN VS. YMAX DECAY PRODUCTS (SSC)
HBOOK ID = 114
CHANNELS 12 U @ 1 20A

1 N 123456789012345678%0 V B
EERRERERRRERARRRRRERRRERRRRRKS

ABN » = ABN
OVE * ., . +..258DJHK P * OVE
4.5 . .. .+24695. = 20
4 * .. +267863. = 19
3.5 * . 2337A43 = 18
3 * . +26795+ = 17
2.5 * . ..o HH7D954 *+ 16
2 * . ++2378872 * 15
1.5 = . .+2579892 = 14
1 * . ..24ACBB2. = 13
.5 * . ..348BD92 = 12
* ., . .H47CHA2 = 11
- .5 + ., ..+45BD52 = 10
- 1 = . +35CA53. = 9
- 1.5 * . .35A7A+ = B
- 2 s 2 227A7+. * 7
- 2.5 * 4 46852 . 6
- 3 * 9 6842, * 5
- 3.5 « G 53.. x 4
- 4 - = K 6.,. * 3
- 4.5 * H . * 2
- 5 * G = 1
UND * R = UND
koo dekkkk kR ko kkkkkk
LOW-EDGE ——
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© ©05050505050505050505
E 3
+ ENTRIES = 3898 PLOT
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-« SCALE .,+,2,3,.,., A,B, STATISTICS
* STEP = .001 * MINIMUM=0

»

CONTENT MIN =  .000Q00E+00 MAX =  .17610E-D1

DATE ©7/17/86
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I I
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