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MATL3.0: A Computer Program Calculating Cross Section Sets for
SIMCRI, ANISN, KENO~-IV, MULTI-KENO and MULTI-KENO-IL

Yuichi KOMURO, Hiroshi OKUNO, Yoshitaka NAITO
~Tomohiro SAKAI#I, Masayuki SHIOTA*2 and Yasuhisa OKUDA®3

Department of Fuel Safety Research
Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, Ibaraki-ken

{Received July 10, 1990)

This paper is a user manual of the computer program MAIL3.0 which
makes various types of cross section sets for neutrom transport theory
programs. MAIL3.0 is a revised version of the MAIL in the JACS code
system and has new features as follows:

(D Both of conventional MGCL library and new memory-saved library with

P3-scattering matrix file can be processed. '

(2 A cross section library for MULTI-KENO-II can be made.

(@ cCalculation of a self-shielding factor, f(oy,T), at a specified
temperature T by interpolating two f-tables with different'temperau
ture in thé MGCL 1ibrary can be performed. _

An interpolation method of f(og) for oy 2z 10° [barn] is revised.

A Monte Carle Dancoff correction factor calculation program by
Monte Carlo method MCDAN is included.

The h~table to compensate the narrow resonance approximation can be

read and processed.

Q © O

A program to calculate atomic number densities of various nuclear

materials is included.

%} The Japan Research Institute, LTD.
*2 Century Research Center, Ltd.

*3 Sumitomo Atomic Energy Inc., Ltd.
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(8® Atomic number densities such as structural materials, moderators

and poisons are avallable.

Keywords: Cross Section Set, Multigroup Comstants Library, MGCL, JACS,

Criticality Safety
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=22 EABRTREBIIShBREBER
(AHRENORE)

=30 ZAKTREERENShRIBERBANR

=40 UAHTFRCES SN LREN
(HIRES 0 H s, WIEER)

=41 WA FRICES & N R
(rHE O %)

=42 UABTREEI S 0 KB
(A5 B 51 O BE4R)

=43 UHFHFRCES SN REN
(ARSI O R

=50 ABBREEIE 0B
A IRETI O F R, EBREF)

[#&] [7—F3J@, ITITLEO£BEAxUAOXFCHIBARLELE S, (B,
xU02-PELLET*, xPUO2-PELLETx, xMOX-PELLETxO AR BBR LT 5, D
&y NMAXBRETOMT LWV, )

RPOEDBENTEROTECHNEYRENAN B SHE, IREGFIE T

B, iﬁﬁ%ﬂ&@%ﬂﬂﬂ@#ﬂjg@%%@\ IREG=0& T 3, )
(R_—vick )



JAERI-M 90-126

A—F 8 ()
ASa 11—15 KPRINT BEAWIEHRE (o .re)y ftableB AT v a v
= 0 O.reUT-table2H N9 3
= 1 [ T
= 2 f-table2H T3
=3 HALEKL
16— 20 NSTOP Ny 2739 v FlEE(c)HERBIAEEL
HFEOTN ORI (EE 10)
21— 30 EPSL Codf ER BT ABELIHEOP EYEM

(ZHEME 0.000D)




JAERI-M 90-126
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[#—® 7 —1| FORMAT( 3F10.0 )
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[EZ] [#—F7—1|QIREGI0A—FOBARBEEL LB, ROR— I RRT
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[#—F¥ 7—2| FORMAT( 5F10.0 )
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11-20  PELETR B o¥a [en]
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MAIL3. 0T R U FRRTHERNHEO RFHBELOHAMNTRTS 5. n—F 2o
ITITLEO AE CHBRNE ORI T 2EETLE., TOPHEORTFHBERE2ITE S I,
WEREy PARBREINS, BHORTHEHREROHAR BRBHBAH T oM, R
R=Y DB RTHBEOANHKERIN S,

mEE I SRS
I-#.0 *x[x
UOz‘HzU x[JD2x
U0s-Hz0 x[Q3x*
UaOa"HzU *USOS*
UF4"H20 x[JF4x
UFg-HF xUFB%
UUzFaﬂfygi"ﬁ x02F2x%
ADUCTL )* > -H 0 *ADUZ*
ADUCTI )**’ - 20 xADUSx
ADUCIV)*37 -1 .0 xADU4*
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PulNOs), 7}(@2& '
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UOz ~ w i‘
PUOZ ~Vv vy b
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xPUOZ~PELLETx
xMOX-PELLETx

¥HZ20%

x1) 3UQ0g « NH; » 54,0

x2) 2005 * NH3 » 3H20

x3) 3U0; » 2NHs = 4H20

ADUI Ammoniun diuranate(/EY 3 vEET v E= Y L) DO,
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[ xUx, xU02x, xU03x, xU308x, xADU, xUFdx OW T hh2HEEL L L X

% — ¥ B a| FORMAT( 3F10.0y 215 )
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= 100 T[el0/cm®] BLfif
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# Al MGCLFA4 73 —0xi ¥ —EHEE

Group Na Upper Energy| Lethergy Group HRe Upper Energy{ Lethergy
26Gr | 137Gr| Boundary width 26Gri 137Gr | Boundary width
1 16.487 Mev 0.125 37 183.16 Kev 0.125
2 14.550 0.125 a8 161.63 0.125
3 12.840 0.125 39 142.64 0.125
4 11.331 0.125 40 125.88 0.125
| 5 10.000 0.125 4 41 111.08 0.125
& 8.825 0.125 42 98.037 : 0.125
7 7.788 0.125 43 86.517 0.125
8 6.8729 0.125 44 76.351 0.125
9 6.0653 0.125 45 67.379 £.125
10 5.3526 0.125 46 59.462 0.125
11 4,7239 0.125 - 47 52.475 0.125
12 4.1686 0.125 48 46.309 0.125
13 3.6788 0.125 49 40.868 0.125
14 3.2465 0.125 50 36.066 0.125
15 2.8650 0.125 5 51 31.828 0.125
16 2.5284 0.125 52 28.088 0.125
2 17 2.2313 0.125 53 24,788 0.125
18 1.9691 0.125 54 21.875 © 0125
19 1.7377 0.125 55 15.305 0.125
20 1.5335 0.125 56 17.038 0.125
21 1.3533 0.125 57 15.034 g.25
22 1.1943 0.125 6 58 11.709 0.25
23 1.0540 0.125 59 9.1188 0.25
24 930.14 Kev 0.125 60 7.1017 0.25
25 820.85 0.125 61 5.5308 0.25
26 724,40 0.125 62 4.3075 0.25
27 639,28 0.125 63 3.3548 0.25
28 564.16 0.125 64 2.6126 0.25
_ 29 497.87 0.125 7 65 2.0347 0.25
3 30 439.37 0.125 66 1.5846 0.25
31 387.74 0.125 67 1.2341 0.25
32 342.18 0.125 68 961.12  ev 0.25
33 301.97 0.125 69 748.52 0.25
34 266.49 0.125 ' 70 582.95 0.25
35 235.18 0.125 B 71 454,00 0.25
36 207.54 0.125 T2 353.58 0.25
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&A1 UG &)
Group No Upper Energy| Lethergy Group Na Upper Energy | Leihergy
26Gr | 137Gr | Boundary width 26Gr | 137Gr | Boundary width
73 275.36  ev 0.25 108 0.34206ev | 270 mAec
8 74 214.45 0.25 17 109 0.319851 270
75 167.02 0.25 110, 0.29792 276
76 130.07 0.25 111 0.27699 270
17 101.30 0.25 18 112 0.25683 270
g 78 78.893 0.25 113 0.23742 270
79 61.442 0.25 114 0.21871 270
80 47.851 0.25 19 115 $.20090 270
g1 37.267 0.25 116 0.18378 270
82 29.023 0.25 117 0.16743 270
83 22.603 0.25 20 118 0.15183 270
10 84 17.603 0.25 119 £.13700 270
85 13.710 0.25 120 0.12293 270
86 10.677 0.25 21 121 0.10962 270
87 8.3153 0.25 122 0.09708 270
88 6.4760 0.25 123 0.085295 270
89 5.0435 0.25 22 124 0.074274 270
11 80 3.6279 0.25 125 0.064015 270
9] 3.0590 0.25 126 0.054518 270
g2 2.3824 0.25 23 127 £.045783 270
93 1.8554 0.125 128 0.037811 270
12 94 1.6374 0.125 129 0.030600 270
85 1.4450 0.125 24 130 0.024152 270
g6 1.2752 0.125 131 0.018465 270
13 97 1.1254 0.125 132 0.013541 270
g8 ¢.99312 0.125 25 133 0.308379 270
1 93 0.87642 0.125 134 0.005979 270
100 0.77344 0.125 135 0.003341 270
101 0.68255 0.125 26 136 0.001466 270
15 102 0.60236 0.125 137 0.000352 270
103 0.53158 0.125 138 0.000033 270
104 $.46912 0.125
105 0.41399 270 mSec
16 106 (0.389¢5 270
107 0.36528 270
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i [wit] B: 3.10
H: 12.86
0: 6.90
C: 85.71

JEFE%®E [atoms/barn-cm] #: 7.5530%10-2
0: 2.5529X10-3

C: 3.8018%10-2

108 :  3.3607x10-4

1B 1.3612X10°3

SIHXRE  ©  fEEiIzEeEs

MAIF ¢ %10ZB-POLYETHYLENE¥
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FA. 817 20FBFIEADRY 2F Ly DRTREEE

W% RIFEAVERYZFL . (CHz2)n—B203. B203&HTE20wWY

RTFTEB03 DM B THEME N D, BERUBSE. FidA -7 —-ORGH%S
2 ~F 4 b-BFOSFRP S5IAU 20

= [g/emd] ¢ 1.038

g4 Wiyl B 6.20
i 11.43
0: 13.80
C: 68.57

JEEEEEE [atoms/barnecm] H: 7.0751X10°2
0: 5.3811X10°3
C: 3.5617X10°2
10g: 7.0836X1074
11g:  2.8692X1073

BlECE 1 VR IERNER

AT ¢ k20%B-POLYETHYLENE#
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JAERI-M 90-1Z6

KA 818 0EFIRADSY 2 F v O TEBEE

XRIFEAVRY ZFL . (CH2dn=B203. B203EHIB30wEE

RIEEBGONRBTHENEN S, BEERUBSE. TiEX -I-ORMB
2—F4 b -BFORBEP SFIRIL 20

= [g/em?] ¢ 1.085

gy Dwik] B: 9.30
H: 10.00
0: 20.70
C: £0.00

[EfE%eEE (atoms/barn-cm] H:D 6.4525X10-2
0: 8.5313X10°3

C: 3.2940x10°2

10g:  1.1231Xx10-3

11B 1 4.5483X 1073

SIHXE © PRETLERMER

MEIF . $30%B-POLYETHYLENEH
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0.26 9 ZAD YT ) — FOETEEEE

0.265 R IEAD YT Y — b B20sBHED. 26wtk

ROIEAVAYIY — NI RUEREETAEAEEEaY ) - FIIEALT
Sl eh3, RENRRIRSEELE LV TNAY S 4 b RUALTA b 2N
TFA b FIUTVRENE T NS, ThoOEMNMISI02,A1203,Fe203,Ca0,
Mg0, RUB203TH 3. SiAPORURSERI. AUSATH > THERIZL-T
B2 DA, B BHEELREELVTVIODT. AURAVAYIY-}O
RORBES YY) - PEEF—ETRY. TITE NIV A PREAUR
ayy V- OBEEHEO—FRTREXBD»S5IHU k.

FE [g/emd] ©  3.577
A [wik] H: 0.4 St 8.3
B: 0. St 0.4
¢c. 0.2 Ca: 7.3
0: 33.8 Mn: 0.1
Mg: 0.7 Fe: 437
Al S 1.0
- sliit vecsi 4 H: 8.5488X10°3 Si: 6.3659%1073
[atoms/barnecm] 10B: 3.8488X1073 S: 2.6873X10°4
1g: 1.5978X10-4 Ca: 3.9234X10°3
C: 3.0868X%10°4 Mn: 3.9209X10°3
0. 4.5506X10°2 Fe: 1.6849X10°2
Mg : B.2039%10°4
Al D 7.9836X10°4

SIHSCER

“Y X > M EURER,” Vol . 11(1957)

il

*0.26%B- CONCRETE,
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FA B2 26%FTRADIVY - FOREFEBER

2.63 R IEAV AP — b BlsEHH2.6wiX

ARIEAVIY I Y — M. RURRSETANESEaY Y- MIEALT
S phd, REHRRAIEREHEREUTNAY v 4 b RahLg4 b, an
9 4 b FUTURENETF SRS, ZhoOEMMESI02,A1203,Fe203,Ca0,
Mg0, RUB0: TH %o BGFORYESHEE. AUHE TS > THEMLL>T
BB A0H. B, BENSHEEVTVAOT. RIRAVIYIY-1O
ROEREE YY) — FPEER—E TRV, TCTH. NAYVS S PRBEBAUVR
ayyi)—r OBEEHBO—F2 T X o3HU .

FE [g/emd] @ 3.489

oy Lwiz] H 0.4 Si: 3.5
B 0.8 S: 0.5
C: 1.6 Ca: 13.0
0: 33.4 Mn: 0.3
Mg: 1.4 Fe: 39.4
Al: 0.8
JEFERERE H: 8.3385X10°3 Si: 2.6184X10°3
[atoms/barnscm] 108: 3.0781X10°4 S: 3.2765X10°4
11g:  1.2468X%10°3 | Ca: 6.8151X10"3
C: 2.7989%10°3 Ma: 1.1473X10°4
0: 4.3861X10°2 Fe: 1.4871X10°2
Mg: 1.2103X10°3
Al 6.2297X1074
BIFESCRR ¢ “bX Y PEOREE,” Yol .11(1957)

BIAIF  : %2.6%B-CONCRETE%
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FA B2 1L0%BFURADAF VvV AMOEFFMERE

LLOWRIEAY A7V L AR BEHREL. 0wtk

ZitslogErd@Ro—FflE. TEXi»o3IHUTRT.

e [g/em3] ¢ 7.84

ixsr  [wtd] Fe: 64.1 C: 0.03
B: 1.0 P: 0.01
Mn:  1.85 S: 0.0
Si: 0.64 Mo:  0.11
Cr: 18.3 Cul 0.0
Ni:o 141
[EF g Fe: 5.4169X10°2 C: 1.1792X10°4
[atoms/barn+cm] 18B: 8.6461X107°4 P: 1.5243X1073
1B  3.5021X10°3 S: 1.4725X10°5
Mn: 1.4180%10°3 Mo: 5.4137X10°5
Si: 1.0759X10°3 Cu: 3.7149%10°5

Cr: 1.8617X10°2
Ni: 1.1340X10-¢

AN ©  “PuBEROERTLRITFIEORILE IEAD,” ElL R~ b
NB41-78-44, 317740 « PRI ISR EZEMI(1978)

MEF o %13B-SUSH
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£ A 822 FI3LOETHHEE

RIN. BEHEIS.OwiX

RIS RIERIEGIOET LI T LOMKRERS « L. TOmlle7
NI LARTRAEKRRORM TS 5. MRGOWEI/ARTUI/B84 Y FTH B,
B ROEEE HRO—fl%. TiX@» 651 U TRY .

&= (g/omd] o 2.53

A [wt¥] Al :  80.0
' B: 15.5
C 4.5
B EsEE Al D 4.5174X10°2

[atoms/barn«cm] 10B: 4.3247X10°3
11 1.7517X1072
C. 5.7081x10°3

SIEXM . RBJIEHK. ZERER EE. “BEFFERANAZEFTYS)
H TR (1977)

anlF © *BORAL¥
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# A, 8.23 BAtA U RO BEFEHER

BALR D3

FIRSIC e, B EOTRYBL TN TO A BRETH %, BEITIIWO
£3. 19 3 H Uz, 2B, VBRERULRIRELIRAORYEOLITOHH
Ao ahdh. TdmidgEcHEEas 3.

e lg/em3] @ 2.53

4 [wit) Al :  80.0

B: 15.5

¢: 4.5
[EFRIERE Al s 4.5174X1072

Catoms/barn + cm] 108 :  4.3247X10°3
11g:  1.7517X10-2
C:  5.7081X10-3

SR . BOIES. SERE S, “ETFHENZFTv2)
BT TR AT

sERdF ¢ IBORAL%
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£ A9 1 MAIL3.0ETHICLA (MAIL3.0 & MULTI- KENO-TOfla#icLs AR

D)

//JCLG JOB

/7 EXEC JCLG

//SYSIN DD DATA,DLM="++"

// JUSER wEP3069.,.YU.KOMURG, (NN
T.7 W.1 ¢.5 I.4& GRF OPN
CPTP PASSWORD=®,NOTIFY=J3069

// EXEC FORT?7,50=J306%.MAIL8._FORT,Q="",A="ELM(*2"
// EXEC LKED77
/7 EXEC GO

//FTOSFO01 DD DSN=J3069.MCNEANY.DATA(MMJ11K> ,DISP=SHR,LABEL=C,,,IN)
//FT11F001 DD DSN=J306%9.MGCLNEW1.DATA,DISP=SHR,LABEL=C - IND

//FET21F001 DD DSN=J1446.RABBYB.HTABLE.DATA,DISP=SHR,LABEL=(,,,IN)
J/FT31F001 DD DSN=J3069.SMFNEW1.DATA,DISP=SHR,LABEL=C,-r,IN)

// EXPAND TPDISK,DDN=FTO2F001,RECFM=VBS,RSIZE=19064,BSIZE=19068,D5N=A~

/7 SPC='30.,10"

/f EXPAND DISKPSN,DDN=FTO3FOC1,D5N=B

/7 ®

/7 EXEC FORT?77,50=J7042 .MKENO4 .FORT,Q="",A="ELM(%x) "

/7 EXEC LKEDIT77,LM=J3069 .MKENOHEX-A="LREP(JMF,JMP)",GRLIB=PNL
/¢ EXEC GO,0BSIZE=137

//ETOSFOO1 DD DSN=J3069.MCNEANY.DATA(KMJ113,DISP=SHR,LABEL=(,,,IN)
//FTO&FD01 DD SYSOUT=#,DCB=(RECFM=FA,BLKSIZE=137,LRECL=137)
//FT10F001 DD SPACE=(TRK,(20,2023,UNIT=WK10 .

J/FT18F001 DD SPACE={TRK,(20,20)),UNIT=WK10

//FT22F001 DD DSN=J7042.MSX_DATA,DISP=SHR,LABEL=(,, 1IN

// EXPAND DISKPSO.DDN=FT41F001,DSN=8

//FT51F001 DD SPACE=(TRK,(20,20)) ,UNIT=WK10

/7 EXPAND GRNLP

++

i
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FA. 02 MAIL3.0O PERe 2 EEME R U £ OHGE

1 & b fi&
2 EYHmEONEE FEAF—F 2y )
3 KENOTE S * ) R OFMULTI-KENG-TI/E N O W EM & »
4 ANISNEE R ol mE 8 = v b
5 A—FhoDANF—F
6 Ty vy
11 MGCL%473%1y—0D*
12 MGCL34 7%y —@*2
21 hs—7nn*® :
31 SMF54 735y —*%

x1)

x2)

*3)

x4)

SIMCRI, MULTI~KENG, KENO-IYA OWmESFI € v bo
HEEROBAERSELVEEOMGCLA Y3V —28RF5EA48E, TO7 4
75— R EEIRYY T, BEIL2REALEY, HESARORERFLVWEEOM
GCLS3A 735 ) —HBwWEakE, TO0RE2RE_BHOEBEEDOS A 77V —%
MEINRFBZL2RUYNTS, EELBBOMBRRBERETS 5,

MGOL-B-IVA BHW T 2 AR AR, NGCL-J32 BB 2GR 0AMHE,

HEUROBEERBODEVHEOSMF 54735 ) — 284 T 5, HHHILS.0RE
SMF34 75V —H3sEEAMBEERL V.
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£ A 101 MAIL3OANF -5 (RTREEEATL—F /2RET 248, HHY 7 v RED)
8 137 0 0 3 ¢} 1 3
* L * 2ZI5YSIWTEY » Ut0.5CGU/CMxx3)
5.0 0.5 ~1.0 4] 0
*UD2x 235U::5(WT%Y UrO0.5(GU/CMxx3)
5.0 0.5 -1.0 0 0
*U03* 2350U:SCWTZ) » Ut0.5(GU/CM=x3)
5.0 0.5 -1.0 0 4]
*U308x% 235U:S(WT%) » U:0.5¢(GU/CMxx3)
5.0 0.5 -1.0 ¢ 0
*UD2Fex* 235U:S(WTYE) » UiQ.5¢GU/CM*%x3)
.0 0.5 -1.0
*ADUZ2* 2350 :SCWT%Y » Ui0.S(GU/CM*x3)
5.0 0.5 -1.0 0 0
* ADUZF % 235U:5{(WT%Y » U:0.5(GU/CMxx%x3)
5.0 0.5 -1.0 0 0
*AD U4 % 23505 (WT%Y » UIQ.3(GU/CM*x%x3)
5.0 0.5 -1.0 4] o]
% A 10.2 MAIL3CAAF—7 (RTBESEEL-F v ERET B0, BE7vi=7 4
F s MOX R B U7
8 137 8] 6] 3 0 1 3
LRVES 2I9PUICOCWTYY » 240PUr10(WT%) » PU:C.5(GPU/CMxx3)
0.5 ~1.0 :
0.0 0.0 10.0 0.0 0.0
4] o]
*PUDZx 239PUIS0O(NTYEY .~ 240PU:10(WT%Y » PU:Q.5(GPUD2/CM%x=%32
0.5 -1.0
.0 90.0 10.0 0.0 0.0
0 6]
MO K * 2350100 (WT%Y » 239PU:100CWT%Y ., PUQZ2 ENRICH.:20(WT#%)
0.5 ~1.0 20.0 100.0
0.0 100.6G 0.0 0.0 0.0
0 o]
x (U+PUIND3* 23SUIS(WTZY » U:IS00OCGU/LY » PU:IO(GU/LD
500.0 0.0 0.0 0.0
5.0 5.0
x {U+PUINO3x 2IQPU:IQO(WTYEY » 240PUT1QCWT%Y » UI0(GU/SLY » PU:S00(GPU/L)D
0.0 500.0 0.0 20.0
0.0 0.0 10.0 0.0 0.0
*x (U+PUIND3x 238U:SCWT%Y » 239PUI240PU=90:10CWT%) » Ui500LGU/LY »
50C.0 50.0 0.0 20.0
5.0 5.0
0.0 0.0 10.0 0.0 0.0
*HZ20%* 20(DEG)
o]
*H20* S0(DEG)
50

JAERI-M 90126
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£ A 10.3 MAIL3.0ASF -5 (RTEMEEEERATT S, TCA U0, BEHEE[)

3 137 2 0 3 0 1 3
U¢2.6)02 PELLET LATTICE NAME 1.50U
3 2 3

3922350 3922380 3080160
6.086E-4 2.255E-2 4.725E-¢2
1.849 0.625 0.7085 0.0 1.487
AL CLAD WITH AIR GAP
1 0 3
3130270
5.587E-2
WATER
2 0 3
3010010 3080160
6.676E-2 3.338E-2

# A.10.4 MAIL3OASIF -7 (BT EHEEAEEANT 26, TCA MOXIREERET)

3 137
MOX (3.0WTZ
10 2
3922340
3942410
7.436E-7
2.819E-5
1.82%
ZIRY~2 CLAD
1 0
3400000
3.840E-2
WATER
2 0
3010010
6.676E~2

3942390
2.749E-4&

1.487

2 0 3 0 1 3
PUQOZY PELLET. LATTICE NAME 2.42FU
3
3922350 3922380 3942380
3942420 3952410 3080160
9.393E-5 1.295E-2 2.0CDE-¢
B.124E-6 1.059E-6& 2.7B4E-2
0.5325 0.6115 0.0
WITH AIR GAP
3
3
3080140
3.338E-2
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FA 105 MAILIOANF—49 (BEFEREELEHEANIT S5, McNeany and Jenkins

No5)
2 137 4 0 3 0 1
M&J NO.S » MKENO-II , JENDL-3 » P3 , FUEL
7 0 3
2922330 3922340 3922350 3922380 3010010 3080160
3090190
8.575E~4 4.671E-6 3.445E-7 6.124E-6 6.354E-2 3.351E-2
1.737E-3
MgJ NO.S » MKENO-11 , JENDL-3 » P3 , HYDROGEN & CARBON
2 0 3

32010010 3060120
7.734E-2 3.B67E-Z

FA 11 MAIL3OFZ o4 7 A

PROGRAM MAIL
ARRAY SIZE = GROUP X NUCLIDE X 130 X 2

NN el

DIMENSION A(4000000
CALL ARRAY(A,A,56000001}
STOP

END
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MCNEANY & JENKINS NO-.O

/‘_\ Carbon and
Hydrogen
\_,/ Mixture

UO:F:z
Solution

T

\/

>

Yiod

B A.1 McNeany and Jenkins No5 &%
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