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

fusion, 

g + g + b + 6 .  (1) 

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

possible to study samples of 10l2 b mesons to search for rare decays, CP violation, and other 

new phenomena with sensitivities not achievable in ese- collisions. This was extensively 

discussed €or 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 p p  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 4 (GeV) B (pb)  L ( ~ r n - ~ )  Nbi (yr-') 

RHIC 500 5.8 2 x 1031 1.2 x 109 

RHIC* 600 7.6 1032 7.6 x 109 

40000 460. 1033 4.6 x 10l2 I ssc 
$N-&d!s M p T A d E J  .gxc#igEj ]N %% CbMcEfTldgk 'AEglficI hpBx 

Because of QCD scaling violations, the EHLQ parameterization of the gluon structure 

function at the typical value z = 2rnb/& 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 x, 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 p~ 

distribution; the mean value is of order mb 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. The 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 e+,- machines. To realize that advantage, it is probably 

necessary to build a detector covering at least Ay = f l  and A$ = 2n 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 pz,  N 10GeV. It would 

clearly be advantageous to increase the luminosity. 
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....-HHcH 4 . ...*.* 2 .. .*22+2222+. + . +.32222.+.+. . 
.+.22.3++22+.. . . . . U222+2422+. . . . ..+ 332222i+.... . . ..+ 2233342i+.... . . ... 2223342ii-k.. 

... 222422.2+.... 
* ... 2+2+2222*.. . + ..+32+2+.22.:.. +*. 232++2.... . . 
++.*.+I+. . . 
2 *. .++. . . . 
3 +22+.* .. 
2 -2-H +. . 
14$3H-.... 

..*2+222.+.+ . . 

ABN * OVE * 20 * 19 
* 18 * 17 * 16 * 15 * 14 * 13 * 12 * 1 1  * 10 
* 9  
* 8  
* 7  
* 6  
* 5  
* 4  
* 3  
* 2  
* 1  * UND . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

DATE 07/17/86 

54433221 1 1 1223344 
05050505050505050505 

* I .011I .017 * ENTRIF- 1999 PLOT I I * SATUR-'i AT= INFINITY .014I .366I .017 * SCALE .2.3, .,., A,B, STATISTICS I I * STEP: -001 * MINIMUM=B .018I .013I 

* CONTE N = .00000E+00 MAX = ,46118E-02 

NO= 4 

:I 



. .. - YMAX DECAY PRODUCTS (RHIC 500) 

HBOOK ID = 112 

7.2 
7 
6.8 
6.6 
6.4 
6.2 
6 
5.8 
5.6 
5.4 
5.2 
5 
4.8 
4.6 
4.4 
4.2 
4 
3.8 
3.6 
3.4 
3.2 
3 
2.8 
2.6 
2.4 
2.2 
2 
1.8 
1.6 
1.4 
1.2 
1 

.8 

.6 

.4 

.2 

CHANNELS 10 
1 

CONTENTS 1. 
*10** 4 0 

0 
0 
0 

LOW-EDGE 

I 
I 
0 1  

I1 I 
I11 0 

I10 I1 
I101 I1 

I1011 01 
I011 I1 
01 I 

I11 
I11 
0 
I 

I1 
I 1  
I I0 

. 001 
I11 

I1 I 
I1 
00 
I1 

I 
0 
I 

I1 
0 
I 
I 

I1 
00 

I11 
I0 
0 

0 0  

I I0 
I I1 
0 I 1  
I I1 
I 10 

01 I 
110 
I I1 

11 
0 
1 
11 
11 
01 
10 

DATE 07/17/86 

11 
1 
01 
11 
01 
10 
1 

' I1 
00 
I I1 

00 
00 

0 1 2 3 4 5 
123456789012345678901234567890~2345678901234567890 

00000000000013599629976973479069263350475953773300 
00000000004018830157454356160775814631501370696478 
00000000000056798677281879289555413342215828689650 
00000000002057626818259517788673540166758413081534 

122233345555664655444322111 

544444333332222211111 11111222223333344444 
08642086420864208642086420246802468024680246802468 

NO = 7 

I .  
0 

* ENTRIES = 4000 * ALL CHANNELS = .1151E-01 * UNDERFLOW = .0000E+00 * OVERFLOW = .3793E-04 * BIN WID = .2000E+00 * MEAN VALUE = .1006E+01 * R . M . S = .1410E+01 ABNOR CHA= .0000E+00 



YMAX DECAY (RHIC 600) 

HBOOK ID - 112 

9.25 
9 
8.75 
8.5 
8.25 
8 
7.75 
7.5 
7.25 
7 
6.75 
6.5 
6.25 
6 
5.75 
5.5 
5.25 

I '  

I 
I 1  
011 
I I01 
I01 I _.__ 

I1110 
I1 I11 
I0 I I 

I01 I I 
I11 I1 I 
011 I1 0 
I 01 I 

I1 I01 I 
I1 I11 I 
0 I0 I 

I11 I 01 I 
I11 I I1 I 

DATE 07/24/86 N O =  7 

5 00 10 0 
4.75 I I11 I 1  
4.5 e1 I . 1 1  
4.25 I10 : .  I I 
4 I01 0 1  
3.75 
3.5 
3.25 
3 

11 
I 

2.75 
2.5 
2.25 
2 
1.75 
1.5 
1.25 
1 

.75 

.5 

.25 

c 
I 
0 

00 

1 0  
I 1  

I1 
01 
I0 
I 
I1 
0 
11 

I' I0 
01 I 
10 

1 
00 I 

10 

CHANNELS 10 0 1 2 3 4 5 

CONTENTS 1. Z434445677888766565434322111 
*10** 4 0 0000000000104TI 32319965125028426728786858049432 

0 0000000000259P- 6518672297572043094762746539653 
0 00000000009273- 25569043276606712910068275180884 
0 00000000001782 Z3664500162753418995630181364944 

1 1234567890123i- ~ei23456789012345678901234567890 

LOW-EDGE 
1. 5444443333322: ; I  11111222223333344444 
0 08642086426864. -2386420246802468624680246802468 

OVERFLOW = * ABNOR CHA= 
ENTRIES = 4000 GMNNELS = .1524E-01 * UNDERFLOW = .0000E+00 

* BIN WID = .2000E+00 4 VALUE = .1002E+01 * R . M . S = .1504E+01 
,4110E-04 
.0000E+00 



YMAX DECAY PRODUCTS (SSC) 

HBWK ID - 112 
. .  . 

3 
2.9 
2.8 
2.7 

I 
I 1  

I1 I 
I0 I 

2.6 
2.5 
2.4 

01 0 
I1 I1 
I I I111 

2.3 
2.2 

I1 111-01 I 
I I11 011 I0 I I 

2.1 I I10 I00 I1 1111 
2 I I1 I01 I11 I1 1110 
1.9 I 1110 011 I11 10001 1 
1.8 I I 0101 I11 1111111 I 
1.7 0 I I1011 I 0111 I1 0 
1.6 I11 0 0111 I I 00 I11 
1.5 1111 I11 I I I 1111111 I11 
1.4 I I I00 1111 0 I1000 0 I11 
1.3 0 I1011 I 0 . I I11 I 000 
1.2 11100111 0 I I I11 11111 
1.1 I 011111 . I I 0 1  
1 0 I 0 1  1 

.9 I11 I I 1 
. .8 I101 
.7 I0 I0 
.6 01 I 
.5 I 
.4 I 

CHANNELS 10 0 1 2 3 4 5 
1 12345678901234567890123456789012345678901234567890 

CONTENTS 1. 11 111111111111111112222222221111111111111111 
*10** 2 0 56976029112336152576783890561005216888955333630222 

0 09254005834457724054194931290389159972872217173838 
0 32202878653534263162567950516278496399737286549622 
0 11955382911030531566302976270625546859579404022667 

LOW-EDGE 
1. 544444333332222211111 11111222223333344444 
0 08642086420864208642086420246802468024680246802468 

* ENTRIES = 3998 * ALL CHANNELS = .7692E+00 * UNDERFLOW = .2787E-01 * OVERFLOW = * BIN WID = .2000E+00 * MEAN VALUE = .3882Ei00 * R . M . S = .2524E+01 * ABNOR CHA= 

. .  . - 
DATE 07/17/86 N O -  7 

1 172E+00 
.0000E+00 



YMAX-WIN DECAY PRODUCTS (RHIC 500) 
- 

HBWK ID = 113 

1.32 I 
1.28 I11 
1.24 
1.2 
1.16 

000 
I11 
1111 

I 1.12 
1.08 I 
1.04 I 
1 0 

.96 I 

.92 

.88 

.84 I 

.8 0 

.76 I 

.72 

.68 

.64 

.6 

.56 

.52 I 

.48 0 
, .44 

.4 

.36 

.32 I 

.28 0 

.24 

.2 

.16 

.12 0 

.08 
. .  .04 0 

0 
I1 
I 
0 
I 

I 
I 
01 
I1 
0 
I 

, I  
0 
I 
I 
0 
I 
1 
0 
I '  
11 
00 

0 
1000 

0000000 0 

1 2 3 4 5 CHANNELS 10 0 
1 12345678901234567890123456789012345678901234567890 

DATE 07/17/86 NO = 8 

CONTENTS 1. 1111 
*10** 3 0 00024792220976532110000000000000000000000000000000 

0 02977792006557185549665121100000000000000000000000 
0 01876643884323442139427556951401000000000000000000 
0 06158351814918024790580691688008000000000000000000 

LOW-EDGE 1. 111112222233333444445555566666777778888899999 
0 02468024680246802468024680246802468024680246802468 

* ENTRIES = 4000 * ALL CHANNELS =: .1155E-01 * UNDERFLOW - .0000E+00 * OVERFLOW = .0000E+00 
* BIN WID = .2000E+00 * MEAN VALUE = .2022E+01 * R . M . S = .8199E+00 * ABNOR CHA= .0000E+00 



00+30000' =VH3 tlONBV * @BB+39LZ8' e S * W'r;l* 10+31~0z* = 3mvA N~W * 00+3000z* = am NIB * 
00+30000' = MOl3t(3AO * Eraa-k30000' = Mol3t13aNn * 10-38ZSl' = Sl3NNVH3 11V * 000P = S3IUlN3 * 

8 = ON 98/PZ/L0 xva - - 

S P E Z 1 

000000000 
I I0 

I1 
0 
I1 
00 
I 
I 
01 
I0 
I 
I 
0 
I 
I. 
0 

I 
I 

I 
01 
I1 

0 

0 
I 
0 
I 

0 
I 

I 
0 
I 

I 
0 
I 
I 

I 
0 
I 
I 

I T -_ 
I01 1 

I0 0 
I11 
I1 
0 
I 
ELI 

0 
-1 33a3+i 

0 
0 
0 
0 E **01* 

'1 SlN31N03 

L 
01 S13NNVH3 

E0' 
1- 

S1' 
Z' 
SZ' 
E' 
SE' 

P' 
SP' 
S' 

ES' 
9' 
S9' 

L' 
EL' 
8' 

* S8' 
6' 
S6' 

1 
SO' 1 

1'1 
El'l 
Z' 1 
EZ' 1 
E'l 
SE' 1 

P'1 
SP' 1 

(009 3IHtl) AV33a NIWA-XW 



YMAX-WIN DECAY' FFRODUCTS (SSC) 

HBOOK ID - 
1.075 
1.05 
1.025 
1 

.975. 

.95 

.925 

.9 

.a75 

.85 

.825 

.8 

.775' 

.75 

.725. 

.7 

.675 

.65 

.625. 

.6 

.575: 

.55 
. .525 

.5 

.475 

.45 

.425 ' 

.4 

.375- 

.35 

.325 

.3 

.275 

.25 

.225 

.2 

.175 

.15 

.125 

.1 

.075 
-05 - 
.025_ 

CHANNELS 10 
1 

CONTENTS 1, 
*10** 1 0 

0 
0 
0 

L W E D G E  1, 
0 

. .  - . .. 

113 

I 
I 
0 
I1 
I1 
01 
11 
0 
1 

I I1 
11 

I0 0 
I1 I 
01 I 
I 

I 
0 
I 

1 
01 
11 
10 
1 
1 
1 
0 
1 

I 1 
0 0 
I 11 

0 
11 
0 
1 

"B 0 
-1 11 

0 
11 
01 I 

E* 0001 
I 0000 0 0000 

e43 1 2 3 4 
2~3456789012345678901234567890123456789012345672 

C~134770987654322110000000000000000000000000000~ 
~ff3508480488077162517424210100000000000000000006~ 
6~~456382828614253550081268804022420000000000000~ 
C~247051130036152089995621106077670000000000000~ 

1 

11111222223333344444555556666677777888889E 
~~246802468024680246802468024680246802468024680~~ 

- E  07/17/86 N O -  8 

' !  

' I  . ;  
i 
! 

! 

I 



7 - 3 s  3998 ALL CHANNELS = .9120E+00 
i - I D  .2000E+00 . * MEAN VALUE .1946E+01 

* UNDERFLOW = .0000E+00 * OVERFLOW = .2287E-02 
* R . M . S = .8548E+00 * ABNOR CHA= -;0000E+00 



W I N  VS. YMAX DECAY PRODUCTS (RHIC 500) 

HBOOK I D  = 114 

CHANNELS 

ABN 
OVE 

4.5 
4 
3.5 
3 
2.5 
2 
1.5 
1 

.5 

.5 
- 1  - 1.5 
- 2  - 2.5 
- 3  - 3.5 - 4 ,  - 4.5 
- 5  

UND 

LOW-EDGE 

- 

10 u 0 1 2 0 A  
1 N 12345678901234567890 V B 

* * ABN . . . . . .  * OVE * ...... * 20 * . ..fl-H. * 19 * . .  .+233+ * 18 * .. .+3674. * 17 
* ...+ 256992. * 16 * ..227BBC6. * 15 * ...+ 48EHF8+ * 14 * .. .36AKI8+. * 13 * .+26BGJD2. * 12 
* ... 59IGC2. * 11 * .. .37BG92. * 10 
* . .+259D7+. * 9  
* . .+38852 * 8  * . .343.. * 7  * . .+I+. * 6  * .. * 5  
* * 4  * * 3  
* * 2  
* * 1  * * UND 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 . 54433221 1 1 1223344 
0 05050505050505050505 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* 

DATE 07/17/86 NO = 9 

* I I 
* ENTRIES = 4000 PLOT I I 

, * SATURATION AT= I NFI N I TY I .011 I * SCALE .,+,2,3,.,., A.B. STATISTICS I I * STEP = * MINIMUk0 I I 

* CONTENT MIN = .00000E+00 MAX = .41021E-03 



W I N  VS. Y W X  DECAY (RHIC 600) 

H B W  I D  = 114 

CHANNELS 

ABN 
OVE 

4.5 
4 
3.5 
3 
2.5 
2 
1.5 
1 

.5 

.5 
- 1  - 1.5 
- 2  

- 

- 2.5 
- 3  - 3.5 
- 4  - 4.5 
- 5  

UND 

LOVY-EDGE 

10 u 0 1 
1 N 12345678901 23456789; 

* ABN * . .... OVE 
* . . . .+. . . * 20 
* .+2232+ * 19 
* . . .+4532. = 18 
* ...+ 359863. * 17 * ..+46BDA5. = 16 
* .236IEDA+ * 15 
* ... 257CHE92. * 14 * . .+5BGOOA4 * 13 
* . . .+56GROF3 f 12 * .+25DLLG2 * 11 * .+249FHB3 * 10 * .+47CG62. * 9  
* . .278C92. * 8  * . +257& * 7  * . .223+ * 6  * . .+.. * 5  * - 4  * * 3  * * 2  * - 1  * * UND 

1 . 54433221 1 1 122334~ 
0 0505050505050505050~ 

***********************==.=* 

***********************==.=* 

DATE 07/24/86 
-.  . 

NO- 9 

* I '- I 
. .  * ENTRIES = 4000 PLOT I I 
. . *  SATURATION AT= INFINITY I -0151 
' * SCALE .,+,2,3,.,., A,B, -AT1 ST I CS I I * STEP = * MINIMUb0 I I 

* CONTENT MIN = .00000E+00 MAX 55739E-03 



W I N  VS. YMAX DECAY PRODUCTS (SSC) 

HSOOK 

CHANNELS 

ASN 
OVE 

4.5 
4 
3.5 
3 
2.5 
2 
1.5 
1 

.5 

- .5 
- 1  - 1.5 
- 2  - 2.5 
- 3  - 3.5 
- 4  - 4.5 
- 5  

UND 

LOW-EDGE 

* * 
_ .  
. *  * 

. .  

* 

ID = 114 

10 u 0 1 2 0 A  
1 N 12345678901234567890 V B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * ASN 
* .  . ... 258DJHK P * OVE ...+ 24695. * 20 * ...+ 26763. * 19 * . .2337A43 * 18 * . +t-2679% * 17 * . ... *7D95+ * 16 * . +t-2378872 * 15 * ..+2579S92 * 14 
* . . .24ACSS2. * 13 
* . ..348SD92 * 12 * . ..+47CHA2 * 11 * . ..+45SD52 * 10 

* 9  
* 8  

* . .+35CA53. * . .35A7A+ * 2 227A7+. * 7  * 4 46852 $ 6  * 9 6842. * 5  
* G 53.. * 4  * K 6.. * 3  
* H .  * 2  
* G  * 1  
* R  * UND . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 . 54433221 1 11223344 
0 05050505050505050505 

ENTRIES = 3998 
SATURATION AT= INFINITY 

_.. . 

DATE 07/17/86 No= 9 

.001 I .091 I .026 
PLOT I I 

.09 I -6791 
SCALE .,+,2,3,.,., A,S, STATISTICS I I 
STEP = .001 * MINIMUM=0 .0281 I 

CONTENT MIN = .0000BE+00 MAX = .17610E-01 

1 

. 


