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Measurements of Beta~Ray Decay Heat of Fission Products
for Fast Neutron Fissions of U, 2%Pu and 23U

By Masatsugu AKIYAMA, Kazuo FURUTA,
Toshio IDA, Kaoru SAKATA and Shigehiro AN

Beta decay heat released from fission products (FPs) has been measured for fast-neutron fissions
of U, #¥Py and ®%U using the radiation spectrometry method. The sample irradiations were
for 10, 60 and 300s (10 and 100s for #**U) in the fast neutron source reactor YAYOI of the
University of Tokyo. Spectral data for B-ray were obtained at post-irradiation time intervals
ranging 11~26,000s using a plastic scintillation detector combined with a transmission type
proportional counter to eliminate y-ray effects. The data were processed to the form of S-energy

release rates per fission for each set of time-interval parameters. The standard representation
of the decay heat following fission pulse (in cooling times ranging 19~24, 000s) was provided from
the B-energy release rates. The experimental uncertainties (16) of the decay heat data were

within 5%.

The present results are compared with three summation calculations using JNDC, TASAKA
and ENDF/B-IV FP decay data libraries, and with other experimental results. As the results of
these comparisons, it appears that the values calculated using JNDC FP decay data library agree

very well with the measured values.
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Fig. 1 Neutron energy spectrum at center
of grazing hole of YAYOI reactor
where samples were irradiated
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Table 1 Energy group structure of response

matrix of S-ray spectrometer

Bin "gnde"f”‘ width Bin ”’g‘i’fm width Bin ":ndef;y" width
No. ( Mevg)y {(MeV) No. (nMch-;y (MeV} No. (MeV) (MeV)

1 0.210 0.02 36 1.385 0.05 71 4,110 0.10
2 0.230 0.02 37 1.435 0.05 72 4.210 0.10
3 0.250 0.02 38 1.480 0.06 73 4.310 0.10
4 0.270 0.02 39 1.550 0.06 74 4.410 0.10
5 0.290 0.02 40 1.610 0.06 75 4.510 0.10
6 0.310 0.02 41 1.670 0.06 76 4.620 0,12
7 0.330 0.02 42 1.730 0.06 77 4.740 0.12
8 0.350 0.02 43 1.790 0.06 78 4.860 0.12
9 0.370 0.02 44 1.850 0.06 79 4.980 0.12
10 0.3%80 0.02 45 1.910 0.06 80 5.100 0.12
11 0.415 0.03 46 1.975 0.07 81 5.220 0.12
12 0.445 ©0.03 47 2.045 0.07 82 5.340 0.12
13 0.475 0.03 48 2.115 0.07 83 5.460 0.12
14 0.505 0.03 49 2.185 0.07 84 5.580 0.12
15 0.535 0.03 50 2.255 0.07 85 5.700 0.12
16 0.565 0.03 51 2.325 0.07 86 5.830 0.14
17 0.595 0.03 52 2.400 0.08 87 5.970 0.14
18 0.625 0.03 53 2.480 0.08 B8 6.110 0.14
19 0.655 0.03 54 2.560 0.08 89 6.250 0.14
20 0.685 ©0.03 55 2.640 0.08 90 6.390 0.14
21 0.720 0.04 56 2.720 0.08 91 6.530 0.14
22 0.760 0.04 57 2.800 0.08 a2 6.670 0.14
23 0.800 0.04 58 2.880 0.08 93 6.810 0.14
24 0.840 0.04 59 2.965 0.09 o4 6.960 0.16
25 0.880 0.04 60 3.055 0.0% 95 7.120 0.16
26 0.920 .04 61 3.145 0.09 a6 7.280 0.16
27 0.960 0.04 62 3.235 0.09 97 7.440 0.16
28 1.000 0.04 63 3.325 0.09 a8 7.600 0.16
29 1.040 0.04 G4 3.415 0.09 99 7.760 0.16
30 1.085 0.05 65 3.510 Q.10 100 7.920 0.16
31 1.135 0.05 66 3.610 0.10

32 1.185 0.05 67 3.710 0.10

33 1.235 0.05 68 3.810 0.10

34 1.285 0.05 69 3.910 0.10

35 1.335 0.05 70 4.010 0.10
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Fig. 3 Examples of responses of f-ray spectrom-

eter to monoenergetic f-rays
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Table 2 Parameters used in determination
of number of fissions
(8) Decay data

Nuclide $7mNb Nb
Half-life 60x8s 72.1%+0.7m
7-ray energy (MeV)  0.743 0.658

7-ray branching (%) 92.8=+0.3 98.240.1

(b) Fission yields of ¥'Zr
Nuclide g 3Py usy
Fission yield (%) 5.941£0.042 5.213=£0.053 5.45720.055

Table 3 Determination of number of fissions
(a) 285U

Sample No. Us-11 US-1 U5-13 US5-10
I’ﬁﬁﬂﬁf%ﬁ; 10 10 60 300
o L6l L4 sam 4113
"Nb 0.0t 00510 £0.2250 0.0t
ND 125 L8 s Ag
000 0.0 £0.219 +0.09
Average number 1.243 1414 8.724 4.140
of fissions £o.0 £009 F02 £0.09
(b) 230Pu
Sample No. PU-2 PU-9 PU-3 PU-4
Trradiation 10 10 60 300
time (s :
. L660  LUS LI 4386

£0.0631 00617 00381 2 0.1211

N 1.580 1.693 1306 4439
30,050 =005 0.0 0119

Average number 1.620 179 1.293 4413

of fissions +0.057 £0.058 0036 =0.123
(C) !83U
Sample No. Us3-1 U3-2 U3-5
Irradiation - 10 10 100
time (s
V'mNb 2.846£0.102  3.378:0.129t  3.104-0.0851F
%’Nb 3.008£0.108.  3.486£0.113  3.040=£0.071

Average number
of fissions 2.927£0.110  3.432:£0.121  3.07240.078

t Maultiply by 107 to get the number of fissions
t Multiply by 10® to get the number of fissions
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2ohB=FAF-ME, D% v (1/Ts) fissions/s D
AT T BHEBH LIED Ty 6 (Tw+ Te)ER
REBHEhE =5 A ¥—
E(Tse, Twt+%8Te)=Tc F(Tg, Tw+%Te)/Te

(7
CHEHR Ui, 35U, #9Py, U oWT(T)ROFI L
UERBRY Th X hTable 4 (a~(C)iTiRT, ik
BBREHEL ABRFH=FALF LB TRETH
5, TTTC, BRBHBIKRNTELON D,

Lo (" g(E)IE

N(Tr, Tw+%Te)=
ny Tx

=—To_"3¥ 4k, 4E,

ny°Tr $*Tmia

Enin

+-—T

nsTrJo

$(E)IE

. (8)
¥, BBFE=AAF—12(7)E(8)RDOMEDOH &
LtErbhs,

(2) BMNRBHEER
KB T O i IR e R A Bk TR TR S
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BMEERLTHL L3, EBORHEH LM RITHH
BEXThIOHETEL L, BEEHEORI DM
DRBREDHVILHBEELOhEX LB TH LR
EDIHEEHRTHS,

RAERA TR REE N —E T, ER SN EP
DOREFRICOPREI MR T X554, FOIE Tw
AR Tr & RUERRH To 0L H+HFR, 2
Y Ted(Tr+To)DR Yo A13, BREHRBY
ARG B CHl S 1L, A =T+
Y (Tr+Te) COWEBSBIEAES L 2T EMNTE
%o DEDY

FlTw+B(Tr+Te)Y=F(Tr, Tw+3%Tc)/ Tr
(9)
DR DD —H, TwS(Tr+ Te) DRI TIL
(DRI DT, ZOBECIIRIERE 7
wHEALT,
FTw+34(Ta+Te)Y=nF(Tr, Tw+%Tc)/ Tx
ao
X DERRRBA B ER L, 22T, MERK

7 B RS M CREIRR] t=Tw+4(Te+Te) I
FOARNEEMELE, BHEE Tz AHEH =Tw
+34Te 3V 5 HREERE &4 TO BN EBEE
DHE LT, &R X DRI,

_ foul Tw+3%(Te+Te)}
Feour(Ts Tw+ % Te)/ Tz
HIF B Tr, Tw, Te)=(10s,115,6 s)DE A BB A
T, #2.5% THolo, TD X 5 LTHEL 35U, 20py,
BUD B R RS BHE&E T h £ h Table 5 (2)~(c)
Rt & &L icFig. 6 (@~ cRRT5, BEHRR
BRI BHFE OB CIITHATAEDOT, BEIRHE
TR, BB E HHEME O LRt s
LTR/RLTH %,
(3) REMM
NEREZOERL LT, QM AEBIHOMHR
%, @ ANAWERSAR =FAF - A7 b LRLHR
THECE U HHE, OTIRE X 3B TEABT R
DHR%E, @~y HHAEBR LA BEORERL O
WECHS BE, Q=3 AL F¥—B~EEhiza~
7+ AVOHEERE, ORTBAROBEE, ORREERD
FRE, OUENHMOEEXEE L, ©,0,00HE
{2 FERDOR = — VTR X R, T DRER M B E,
CHEZDBREII~25% DEE ThHH, QDBRER
25%UTTho. @DHEAY b IR 10% D=
ERELTOWB, ZOBRLHSBRCS 5:E11
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Table 4(a)~(c) B-ray energy release and yields from fission products
created by fast-neutron fission of U, #%Py, U

Table 4(a) (7
Waitin Count C i
T CRime'T Cmme’ Euersy Telease  viela  Peride Bews
(s) (s) (s) (MeV/fission) (betas/fission) (MeV/beta)
(1) Irradiation Time =10s, Number of Fissions = (1.248%0.042)x10’ fissions
11 6 19 0.246 *0.012 0.169 *0.010 1.455%0.062
25 10 35 0.198 +0.009 0.150 *0.008 1.323+0.060
45 10 55 0.115 +0.005 0.0926+0.0052 1.237£0.061
75 20 90 0.130 *0.006 0.108 *0.006 1.201%0.059
115 40 140 ‘0.154 *0.007 0.132 20,007 1.167%£0.056
195 60 230 0.125 *0.005 0.111 £0.006 1.132%£0.056
315 80 360 0.103 20.005 0.0915+0.0052 1.125+0,059
495 100 550 0.0852:0.0039 0.074320.0042 1.146+0,061
795 200 900 0.097420.0043 0.0928+0.0053 1.049:0.055
1395 400 1600 0.109 £0.005 0.106 *0.006 1.030%0.053
2195 500 2450 0.0831+0.0039 0.0811x0.0047 1.025%0.057
3185 600 3500 0.063820.0032 0.0630:0.0037 1.01320.061

(2) Irradiation Time =10s,

Number of Fissions = (1.474:0.049)x107 fissions

17
35
55
95
155
255
395
595
995
1795
2695
3795

8
10
20
20
40
60

100
200
400
400
500
600

26
45
70
110
180
290
450
700
1200
2000
2950
4100

0.227 20.010
0.147 $0.006
0.178 %0.007
0.103 +0.004
0.113 *0.005
0.0931+0.0040
0.097420,0042
0.127 $0.005
0.148 +0.006
0.0847+0.0038
0.0663:x0.0032
0.0543£0.0030

0.168 0.009
0.118 +0.007
0.146 *0.008
0.0872+0.0047
0.0963+0.0052
0.0810:0.0044
0.0874£0.0049
0.117 *0.007
0.141 *0.008
0.0824:0.0047
0.0638:0.0036
0.0518+0.0030

1.34810.059
1.249£0.060
1.224£0.056
1.186%0.057
1.17320.056
1.14920.057
1.115%0.,057
1.086:0.056
1.047%0.053
1.029%0.057
1.040%0.059
1.048%0.069

(3) Irradiation Time =60s,

Number of Fissions = (8.724:0.222)x10’ fissions

170
230
290
370
470
570
770
970
1370
1770
2170
2670
3170
3770
4370
5170
5970
6970

60
60
80
100
100
200
200
400
400
400
500
500
600
600
800
800
1000
1000

230
290
360
450
550
700
900
1200
1600
2000
2450
2950
3500
4100
4800
5600
6500
7500

.112 *0.004

.0880%0.0031
.0920%0.0032
.0898%0.0031
.0730%0.0025
.115 20.004

0.0903%0.0030
0.137 *0.005

0.0996%0.0033
0.0772%:0.0026
0.0757*+0.0026
0.0591%0.0020
0.0557%0.0019
0.0465%0.0016
0.0494%0,0017
0.0406%0.0015
0.0402:0.0014
0.0341x0.0013

[oN=NeNeRel =)

0.103 20.005

0.082020.0043
0.0868+0.0046
0.0857+0.0045
0.0710+0.0037
0.113 +0.006

0.0889+0.0046
0.139 £0.007

0.105 x0.006

0.0827x0.0044
0.0829+0.0045
0.0642+0.0034
0.0625+0.0034
0.0524:0.0028
0.0556+0.0030
0.0457+0,0025
0.0461+0.0025
0.039620.0022

1.085:0.050
1.073+0.051
1.059+0.050
1.04910.050
1.027+0.049
1.016+0.049
1.016+0.048
0.983+0.047
0.953+0.047
0.933+0.046
0.912+0.047
0.921+0.047
0.891+0.046
0.888:0.046
0.887+0.046
0.889:+0.047
0.873:0.046
0.862+0.047

(4) Irradiation Time =300s, Number of Fissions = (4.140%0.099)x10° fissions

1250
1650
2050
2550
3050
3650
4250
5050
5850
6850
7850
9850
11850
14850
17850
21850

400
400
500
500
600
600
800
800
1000
1000
2000
2000
3000
3000
4000
4000

1600
2000
2450
2950
3500
4100
4800
5600
6500
7500
9000
11000
13500
16500
20000
24000

0.103 *0.004

0.0795%0.0027
0.0772%0.0026
0.0603%0.0020
0.0572*0.0018
0.0460%0.0015
0.0498%0,0016
0.0403%*0.0013
0.0411%*0.0013
0.0344%0.0011
0.0550%0.0018
0.0434%0.0014
0.0522%*0.0017
0.0421%0.0013
0.0455%0.0014
0.0371%*0.0012

0.108 *0.006

0.0865:0.0047
0.085420.0046
0.068520.0037
0.065220.0035
0.0533%0.0028
0.058720.0032
0.047620.0026
0.048320.0026
0.0402£0.0021
0.064420.0034
0.051620.0028
0.0605+0.0032
0.0486%0.0026
0.0522%£0.0028
0.0431%0.0023

0.952+£0.047
0.919+0.047
0.204%0.047
0.880:0.046
0.877:0.045
0.863:0.045
0.849%0.044
0.84820.044
0.852:0.044
0.856+0.044
0.853+0.044
0.841%0.044
0.86220.,044
0.86520.045
0.871%0.045
0.860x0.,045

a: Teoor= Twarr+0. 5X (Tirraat+ Toount)
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Table 4(b) **Pu
Waiting Counting Cooling? Energy Release vield Average Beta
Tine Time Time " vev/fission) (betas/fission) Energy
(s) {s) (s) (MeV/beta)
(1) Irradiation Time =10s, Number of Fissions = (1.620#0.057)x10’ fissions
11 6 19 0.183 %0.009 0.130 *0.008 1.408:0.060
25 16 35 0,161 *0.007 0.125 +0.007 1.283+0.058
45 10 55 0.0989%0.0046 0.0795%0,0045 1.244+0.059
75 20 90 0.113 *0.005 0.0946+0.0052 1.193£0.054
115 40 140 0.136 *0,006 0.117 20.006 1.163£0.053
195 60 230 0.111 #0.005 0.0967+0.0053 1.146:0.053
315 80 360 0.0940%0.,0042 0.0831+0.0047 1.131+%0.055
495 100 550 0.0749%0.0036 0.0677£0.0040 1.106+0,060
795 200 200 0.0911%0.0041 0.0833%0.0047 1.094%0.,055
1395 400 1600 0.0996+*0.0045 0.0938+0.0054 1.062+0.054
2195 500 2450 0.0762%0.06036 0.0755%0,0045 1.009%£0.057
3195 600 3500 0.0553%0.0028 0.0551+0.0032 1.00320.060

(2) Irradiation Time =10s, Number of Fissions = (1.719:0.058)x107 fissions

17
35
55
95
155
255
395
595
995
1795
2695
3795

8
10
20
20
40
60

100
200
400
400
500
600

0.176 %0.008
0.120 *0.006
0.153 %0.007
0.0903%*0.0040
0.101 *0.004
0.0862%40.0038
0.0873%0.0038
0.118 %0.005
0.136 *0.006
0.075020,0034
0.0556%0.0026
0.0462%0.0027

0.137 +0.008
0.0966+0.0054
0.133 x0.007
0.0806+0.0045
0.0919+0.0052
0.07910.0045
0.0820+0.0046
0.111 #0.006
0.139 +0.008
0.0782+0.0046
0.0616:0,0037
0.0468+0.0028

1.283%20.059
1.242£0,057
1.157£0.053
1.120£0.054
1.096+0.053
1.090+0.055
1.065£0.053
1.060£0.052
0.980£0.052
0.959+0.053
0.902£0.054
0.986£0.069

(3) Irradiation Time =60s, Number of Fissions

=(1.293+0.036)x10° fissions

170
230
290
370
470
570
770
970
1370
1770
2170
2670
3170
3770
4370
5170
-5970
6970
7970
9970

100
200
200
400
400
400
500
500
600
600
800
800
1000
1000
2000
2000

230
290
360
450
550
700
900
1200
1600
2000
2450
2950
3500
4100
4800
5600
6500
7500
2000
11000

0.108 %0.004

0.0819%0.0032
0.0877%0.0033
0.086720.0032
0.0701%0.0026
0.112 #0.004

0.0886%0.0033
0.133 20.005

0.0968%0.0036
0.0741%0.0027
0.071420,0026
0.055740.0021
0.0523%0,0019
0.0412%0.0015
0.0429%0.0016
0.033920,0013
0.0337%0.0012
0.0273%0.0010
0.0421+0.0016
0.0315%0,0012

0.101 #0.006
0.0771+0.0042
0.0824%0.0045
0.0829+0.0045
0.0680£0.0037
0.109 *0.006
0.0881+0.0048
0.136 *0.008
0.101 *0.006
0.0787+0.0044
0.0775%0.0043
0.0621%0.0034
0.0587%0.0033
0.0469%0.0026
0.0491£0.0027
0.0356+0.0022
0.0398+0,0022
0.0325+0.0018
0.0505%0.0028
0.0385%0.0022

1.071+0.049
1.062%0.049
1.064£0.049
1.046£0.049
1.031%0.050
1.036+0.049
1.006£0.049
0.980%0.048
0.963£0.047
0.942£0.047
0,922£0.047
0.897£0.046
0.891+0.046
0.878%0.046
0.87410.045
0.858+0.045
0.846+0.045
0.841+0.046
0.834£0.045
0.819+0.045

(4) Irradiation Time =300s, Number of Fissions={4.413:0.123)x10°® fissions

1250
1650
2050
2550
3050
3650
4250
5050
5850
6850
7850
9850
11850
14850
17850
21850

400
400
500
500
600
600
800
800
1000
1000
2000
2000
3000
3000
4000
4000

1600
2000
2450
2950
3500
4100
4800
5600
6500
7500
9000
11000
13500
16500
20000
24000

0.0948*0.0036
0.0720%0.0027
0.0689%0.0026
0.0535%0.0020
0.0506%*0.0019
0.0397£0.0015
0.04150.0015
0.0331%+0.0012
0.0330%0.0012
0.026320.0010
0.0408%0,0015
0.0302%0.0011
0.0350+0.0013
0.0275%0.0010
0.0295%0.0011
0.0238%0.0009

0.0982%0.0055
0.0762%0.0042
0.0750%0.0042
0.0590%0.0033
0.0570%0.0032
0.0454£0.0025
0.048410.0027
0.0390%0.0022
0.0394%0.0022
0.031820.0018
0.0500%0.0028
-0379%20.0022
.0450%0.0026
.0354%0.0020
.0382%0.0022
.031420.0018

OO0 O0O0O

0.965%0.047
0.945£0.047
0.91820.046
0.907%0.045
0.888£0.045
0.873£0.044
0.857+0.044
0.847+0.044
0.838%+0.044
0.829t0.044
0.816%0.043
0.797+0.042
0.778+0.043
0.778+0.042
0.774+0.043
0.759+0,042

a: Tcoolz Twllt+0- 5% (Tlrud+ Tcount)

(69)

811



812

Table 4(c) U

BEAREFHEGE

Waiting Counting CoolingZ

Time
(s)

Time
(s)

Time
(s)

Energy Release
(MeV/fission)

Yield

(betas/fission)

Average Beta
Energy
(MeV/beta)

(1) Irradiation Time =10s, Number of Fissions =(2.927i-0.110)><107 fissions

0.173 20.010
0.143 *0.007
0.0923+0.0044
0.105 %0.005
0.129 +0.006
0.109 *0.005
0.0883%0.0039
0.0717+0.0032
0.0894+0.0039
0.0995:0.0045
0.0735+0.0033
0.0566+0.0027

0.127 *0.009
0.116 *0.007
0.0778%0.0046
0.0888+0.0052
0.113 +0.007
0.0994£0.0058
0.0818£0.0048
0.0682+0.0040
0.0871+0.0051
0.102 £0.006
0.0789£0.0048
0.0634+0.0039

1.368%0.059
1.236%0.056
1.186%0.055
1.177%0.054
1.140£0.053
1.100£0.053
1.080%0.054
1.051%0.053
1.027+0.051
0.973%0.052
0.932:0,050
0.892%0.051

Number of Fissions = (3.432%0.121)x10° fissions

11 6 19
25 10 35
43 10 55
73 20 90
115 40 140
ies 60 230
313 80 360
285 100 550
783 200 900
1385 400 1600
2185 500 2450
3135 600 3500
(Z) IZrrzdiztion Time =10s,
a7 8 26
35 10 45
55 20 70
95 20 110
155 40 180
z255 60 290
395 100 450
5395 200 700
Q35 400 1200
1795 400 2000
2695 500 2950
3795 600 4100

0.172 *0.009
0.117 +0.006
0.148 *0.007
.086810.0038
.0937:0.0040
.0815%0.0035
.0866+0.0036
.114 *0.005
.134 *0.006
.0733+0.0031
0.058210.0026
0.0425%0.0020

[= e lv e Nollole]

0.132 $0.009
0.0955£0.0056
0.123 0.007
0.0725£0.0040
0.0831%0.0047
0.0734%0.0041
0.0805%0.0046
0.109 *0.006
0.134 *0.008
0.07690.0045
0.0611%0.0036
0.0493%0.0030

1.305%0.057
1.229%0.055
1.204%0.053
1.197%0.054
1.128%0.053
1.110%0.053
1.076%0.053
1.042%0.051
0.999%0.051
0.953%0.050
0.952%0,052
0.86310.051

o~
w
—

Irradiation Time =

100s, Number of Fissions = (3.072%0.078) x10° fissions

150
210
270
350
450
550
750
250
1350
1750
2150
2650
3150
3750
4350
5150
5950
6950
7950
9950
11950
14950
17950
21950

400
500
500
600
600
800
800
1000
1000
2000
2000
3000
3000
4000
4000

230
290
360
450
550
700
900
1200
1600
2000
2450
2950
3500
4100
4800
5600
6500
7500
9000
11000
13500
16500
20000
24000

0.119 20.006

0.0893+0.0038
0.0928+0.0037
0.0914#0.0035
0.0735%0.0027
0.115 *0.004

0.0884+0.0031
0.131 #0.005

0.096410.0033
0.0745#0.0025
0.072510.0024
0.057310.0019
0.0546+0.0018
0,0442+0.0015
0.0475+0.0016
0.0392+0.0013
0.0395%0.0013
0.033320.0011
0.0542+0.0018
0.04240.0014
0.0519+0.0018
0.0421+0.0014
0.0455+0.0015
0.0380+0.0013

0.105 *0.006

0.080410.0047
0.0848+0,0048
0.085210.0047
0.069610.0038
0.110 *0.006

0.085010.0045
0.129 #0.007

0.0967%0,0051
0.074710.0039
0.07390.0038
0.0589+0.0031
0.0568%0.0030
0.0465%0.0024
0.0502+0, 0026
0.0417%0.0022
0.0429%0.0023
0.035340.0018
0.0576%0.0030
0.045710.0024
0.0564+0.0030
0.0458%0.0024
0.0488%0.0025
0.0416%0.0022

1.13120.051
1.111%0.051
1.094%0.050
1.073%0.050
1.056%0.050
1.04810.049
1.039%0.049
1.015£0.048
0.997%0.048
0.997%0.047
0.98110.046
0.973+0.046
0.961%0.046
0.951%0.046
0.9471£0.046
0.93910.046
0.91910.046
0.943%0.046
0.940%0.046
0.92710.046
0.920%0.046
0.921%0.046
0.933%0.045
0.913*0.046

a: Tooot= Tware+0.5X (Tirnd+ Teount)
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