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Title of proposed experiment 

!"#$%&''()&'*%+&,,%+-&,()-+-./,%01)%,(2-)&3314-5%.('3-&)% 65-'&*%-+"//-),%

Name of group 
 7879:%
Spokesperson for group 
 ;-.,%<"33".#%
Email address 
 ;<"33".#=/)"(+0>'&%
Members of group (name, institution, status) 
(For each member, include percentage of research time to be devoted to this experiment over the time frame of the experiment) 

;>%<"33".#%% 7?8@AB%% C'"-./",/%% %DE%F%%

G>%<-3$-"H%%%%%%%%%%%%%%%%%7?8@AB%% C'"-./",/%% %DE%F%

I>%J&33%%%%%%%%%%%%%%%%%%%%%%7?8@AB% C'"-./",/% %KE%F%

G>%J)"'&(3/% 7?8@AB% C'"-./",/% %KE%F%

;>%L&##"&.1%%%%%%%%%%%%%%7?8@AB% C'"-./",/% %ME%F%

;>%N--%%%%%%%%%%%%%%%%%%%%%%%%A'I"33%%@."O-),"/*%%%%%%%%%%%%G)10-,,1)%%%%%%%%%%%%%%%%%%%%%%%%%%MEF%

;>L)&401)5%%%%%%%%%%%%%%%%A'I"33%%@."O-),"/*%%%%%%%%%%%%G)10-,,1)%%%%%%%%%%%%%%%%%%%%%%%%%%MEF%

B>%J('$".#-)%%%%%%%%%%%%%A'I"33%%@."O-),"/*%%%%%%%%%%%%N-'/()-)%%%%%%%%%%%%%%%%%%%%%%%%%%%%MEF%

J>%A11)-%%%%%%%%%%%%%%%%%%A'I"33%%%@."O-),"/*%%%%%%%%%%%%G)10-,,1)%%%%%%%%%%%%%%%%%%%%%%%%%%MEF%

I>%I4"..-)%%%%%%%%%%%%%%@>%P0%A&."/1Q&%%%%%%%%%%%%%%%%%%%G)10-,,1)%%%%%%%%%%%%%%%%%%%%%%%%%%REF%

%%%%%%%%%%%%%%A>%G-&),1.%% 7?8@AB%% %C'"-./",/%% %%ME%F%

%%%%%%%%%%%%%%A>%C+"/$%%%%%%%%%%%%%%%%%%@JL% %G$><>%C/(5-./%% %SEE%F%%

T>%U-%%%%%%%%%%%%%%%%%%%%%%%%%@>%10%A&."/1Q&%%%%%%%%%%%%%%%%%%G$><>%C/(5-./%% %%%DE%F% %%

A>%J)15-()%%%%%%%%%%%%%%%@JL%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%A>C'>%C/(5-./%%%%%%%%%%%%%%%%%%SEEF%

N>%J)1+3-*%%%%%%%%%%%%%%%A'I"33%@."O-),"/*%%%%%%%%%%%%%%%A>C'>%C/(5-./%%%%%%%%%%%%%%%%%%%DEF% %

A>%B)1-,-%%%%%%%%%%%%%%%%%@>%10%%A&."/1Q&%%%%%%%%%%%%%%%%%%A>C'>%C/(5-./%%%%%%%%%%%%%%%%%%%%DEF%

;>%V&W%%%%%%%%%%%%%%%%%%%%%%%7?8@AB%%%%%%%%%%%%%%%%%%%%%%%%%%%%%G1,/651'%%%%%%%%%%%%%%%%%%%%%%%%%%%%SEEF%

V>%?*HX1O%%%%%%%%%%%%%%%%%7?8@AB%%%%%%%%%%%%%%%%%%%%%%%%%%%%%G1,/651'%%%%%%%%%%%%%%%%%%%%%%%%%%%SEEF%

:>:>%%%%%%%%%%%%%%%%%%%%%%%%%%7?8@AB%%%%%%%%%%%%%%%%%%%%%%%%%%%%%G1,/651'%%%%%%%%%%%%%%%%%%%%%%%%%%%%SEEF%%%%%%%%%%%%%%%
Date for start  
of preparations:  

Beam time requested: 
12-hr shifts Beam line/channel Polarized primary beam? 

Date ready: 
 C(++-)%KEEY %C--%/&Q3-% %% %%

Completion date: 
 5&/- 
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G)-'",-%+-&,()-+-./,% 10% /$-% "./-.,"/"-,% 01)% ,(2-)&3314-5%B-)+"% EZ% % EZ% % 5-'&*,% Q-/4--.% &.&31#%
,/&/-,% 2)1O"5-% 5-+&.5".#% &.5% 0(.5&+-./&3% /-,/,% 10% /$-% 2)12-)/"-,% 10% /$-% 4-&X% "./-)&'/"1.>% % 8.%
2&)/"'(3&)[% ,".'-% /$-% &\"&3% O-'/1)% 5-'&*% ,/)-.#/$% ",% W-)1% 01)% ,('$% 5-'&*,% /$-% "./-.,"/"-,% &)-% 5")-'/3*%
)-3&/-5%/1%/$-%4-&X%O-'/1)%'1(23".#%'1.,/&./[%IV>%%B"),/3*[%Q)-+,,/)&$3(.#%&.5%)-3&/-5%2)1'-,,-,%+(,/%
Q-%&''1(./-5% 01)% /$)1(#$%'&3'(3&/-5% )&5"&/"O-%'1))-'/"1.,%&.5%,-'1.53*[%L1(31+Q%&.5%1/$-)%'$&)#-6
5-2-.5-./% 01)'-,% Q)-&X% ",1,2".% ,*++-/)*% )-,(3/".#% ".% &% ,+&33% &.5% '&3'(3&Q3-% ,$"0/% ".% /$-% .('3-&)%
+&/)"\%-3-+-./>%%7$(,%/$-%/-,/%10%/$-%LVL%$*21/$-,",%Q-'1+-,%+15"0"-5%/1%)-&5]%

%!"#^S%Z% ?_%^S%6% L_% %$"# %U`aKIKV^S%Z% ?_b% '1.,/&./%%%[%%%%%%%%%%%%%%%%%%%%%%%%%%%
4$-)-%U%",%&%'1.,/&./[%!%",%/$-%,/&/",/"'&3%)&/-%0(.'/"1.[%"%",%/$-%2&)/"&3%$&3063"0-%01)%/$-%/)&.,"/"1.[% ?%&.5%
?%&)-%/$-%.('3-(,6".5-2-.5-./%&.5%.('3-(,65-2-.5-./%2&)/,%10%/$-%)&5"&/"O-%'1))-'/"1.c%&.5% L%",%/$-%
",1,2".% ,*++-/)*6Q)-&X".#% ^L1(31+Q_% '1))-'/"1.>% % 7$-% !"% O&3(-% /$&/% '$&)&'/-)"W-,% &.*% % /)&.,"/"1.%
5-2-.5,%1.%/$)--%+-&,()-5%d(&./"/"-,]%/$-%/1/&3%/)&.,"/"1.6-.-)#*[%/$-%$&3063"0-%10%/$-%2&)-./%,/&/-%&.5%
/$-%Q)&.'$".#%)&/"1%01)%/$-%2&)/"'(3&)%/)&.,"/"1.%10%"./-)-,/>%%7$-%efL%O&3(-%",%)-d(")-5%/1%5-/-)+".-%/$-%
,/&/",/"'&3% )&/-% 0(.'/"1.%4$"3-% /$-%$&3063"0-%&.5%Q)&.'$".#%)&/"1%'1+Q".-% /1%*"-35% /$-%2&)/"&3%$&3063"0->%%
G)-,-./3*%.".-%/)&.,"/"1.,%$&O-%Q--.%5-/-)+".-5%4"/$%,(00"'"-./%&''()&'*%/1%'1.0")+%LVL%&/%/$-%3-O-3%
10%M%•%SE6R>% %7$-%&O-)&#-%O&3(-%10%$"#",%MEgK>g% %E>D[%4"/$%&%'1))-,21.5".#%'$"%,d(&)-%2-)%5-#)--%10%
0)--51+%10%E>RK%a!&)Ehb>%
7$-,-% 5&/&% /1#-/$-)%4"/$% /$-%+(1.% 3"0-/"+-% &3,1% 2)1O"5-% /$-%+1,/% &''()&/-% O&3(-% 01)% /$-% (26514.%
d(&)X%+"\".#%+&/)"\%-3-+-./%10%/$-%L&Q"QQ16U1Q&*&,$"6A&,X&4&%^LUA_%+&/)"\[%V(5>%7$-%(."/&)"/*%
/-,/%&,%"/%)-3&/-,%/1%/$-%-3-+-./,%".%/$-%0"),/%)14%10%/$-%LUA%+&/)"\%%
%
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%VK(5%Z%VK(,%Z%VK(Q%i%S%%%%
%
'&.%Q-%-\&+".-5%(,".#%/$-%)-'1++-.5-5%G&)/"'3-%<&/&%I)1(2%aG<IERb%O&3(-,%01)%V(,%&.5%V(Q%^">->%
E>KKEE% E>EEKY%5-/-)+".-5%0)1+%U-M%5-'&*%&.5%E>EEMY% %E>EEEg[%)-,2-'/"O-3*_>%%7$-%)-,(3/%Q-'1+-,]%
%
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% %VK("%i%E>jjYh% E>EESR%%%[%%%%%%
%
4$"'$%0&"3,%/1%+--/%(."/*%Q*%K>K%,/&.5&)5%5-O"&/"1.,>%
%
!-)-%4-%2)121,-%/1%'&))*%1(/%$"#$%&''()&'*%+&,,%+-&,()-+-./,%1.%,(2-)&3314-5%Q-/&65-'&*%-+"//-),>%
7$-% +1/"O&/"1.% ",% /4160135>% B"),/3*% +-&,()-+-./,% &)-% 2)121,-5% 1.% ",1/12-,[% 4$-)-% /$-% 7879:%
-\2-)"+-./,%4"33%"+2)1O-%,"#."0"'&./3*%/$-%&''()&'*[%&.5%,-'1.53*[%)-6+-&,()-+-./,%&)-%%2)121,-5%1.%
",1/12-,%4$-)-%.1.65")-'/%+&,,%+-&,()-+-./,%$&O-%Q--.%'&))"-5%1(/%/1%5-/-)+".-%/$-%efL%O&3(->%7$-%
3&//-)%+1/"O&/"1.% ,/-+,% 0)1+%&% )-'-./% ".O-,/"#&/"1.%Q*% /$-%LG7%#)1(2[%4$"'$% 01(.5%h% '&,-,%10%efL%
5-/-)+".&/"1.%/1%Q-%-))1.-1(,%Q*%(2%/1%h%,"#+&>%7$",%4&,%1.3*%5",'1O-)-5%Q*%'&))*".#%1(/%&.%&''()&/-%
)-6+-&,()-+-./>%%%%%
%
7$",%2)121,&3%",%&%,(++&)*%2)121,&3%01)%Sh%5"00-)-./%'&,-,[%&.5%)-2)-,-./,%&.%-\/-.,"1.%10%fjYY[%/$-%
+&,,%5-/-)+".&/"1.%10%gR?Q>%
%
%
%
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Experimental area 

8C9L%8%%7879:%%
%
%

Primary beam and target (energy, energy spread, intensity, pulse characteristics, emittance) 

%
%

Secondary channel 
?&5"1&'/"O-%Q-&+%10%/$-%)-d(-,/-5%",1/12-%&/%ME6YE%X-V>%%
%
%

Secondary beam (particle type, momentum range, momentum bite, solid angle, spot size, emittance, intensity, beam purity, target, 
special characteristics) 

%
%
%

TRIUMF SUPPORT: 
Summarize all equipment and technical support to be provided by TRIUMF.  If new equipment is required, provide cost estimates. 

NOTE: Technical Review Forms must also be provided before allocation of beam time. 

%
%

NON-TRIUMF SUPPORT: 
Summarize the expected sources of funding for the experiment. 
Identify major capital items and their costs that will be provided from these funds. 

:Cf?L%
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Summarize possible hazards associated with the experimental apparatus, precautions to be taken, and other matters that should be 
brought to the notice of the Safety Officer.  Details must be provided separately in a safety report to be prepared by the spokesperson 
under the guidance of the Safety Report Guide available from the Science Division Office. 

7$-%7879:%0&'"3"/*%4"33%12-)&/-%4"/$% 314% 3-O-3,%10% )&5"1&'/"O-%Q-&+>%?&5"1&'/"O-%$&W&)5,%&)-%.1/%
-.O",&#-5% 5()".#% /$-% -\2-)"+-./&3% )(.,>% k$-.% /$-% Q-&+% 3".-% $&,% /1% Q-% 12-.-5% ,/&.5&)5% 8C9L%
2)1'-5()-%4"33% Q-% 013314-5% /1% '$-'X% 01)% '1./&+".&/"1.>%P/$-)% 21/-./"&3% $&W&)5,% &)-&,% ".'3(5-% /$-%
'$&)#-%Q)--5".#%fJ87%^l6)&*,_%&.5%/$-%$"#$%O13/&#-%12-)&/"1.%10%/$-%?Be%&.5%/$-%fJ87>%933%/$)--%
&)-&,%4"33% $&O-% Q--.% ,&0-/*% '1++",,"1.-5% Q*% /$-% /"+-% /$-% -\2-)"+-./,%4"33% Q-% '&))"-5% 1(/>%N1'&3%
,$"-35".#%01)%/$-%\6)&*,%&.5%&%31'X61(/%2)1'-5()-%01)%/$-%!V%B&))&5&*%'&#-,%4"33%Q-%".%23&'->%

%

%
%
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%

 

The following information should be included: 

(a) Scientific value of the experiment: Describe the importance of the experiment and its relation to previous work and to theory.  All 
competitive measurements at other laboratories should be mentioned.  Include examples of the best available theoretical calculations 
with which the data will be compared. 

 
(b) Description of the experiment: Techniques to be used, scale drawing of the apparatus, measurements to be made, data rates and 

background expected, sources of systematic error, results and precision anticipated.  Compare this precision with that obtained in 
previous work and discuss its significance in regard to constraining theory.  Give a precise list of targets to be used in order of their 
priority. 

 
(c) Experimental equipment: Describe the purpose of all major equipment to be used. 
 Details of all equipment and services to be supplied by TRIUMF must be provided separately on the Technical Review Form available 

from the Science Division Office. 
 
(d) Readiness:  Provide a schedule for assembly, construction and testing of equipment.  Include equipment to be provided by TRIUMF. 
 
(e) Beam time required: State in terms of number of 12-hour shifts.  Show details of the beam time estimates, indicate whether prime-

user or parasitic time is involved, and distinguish time required for test and adjustment of apparatus. 
 
(f) Data analysis:  Give details and state what data processing facilities are to be provided by TRIUMF. 

%

^9_%C'"-./"0"'%A1/"O&/"1.]%

G)-'",-%+-&,()-+-./,%10%/$-%"./-.,"/"-,%01)%,(2-)&3314-5%B-)+"%EZ% %EZ% %5-'&*,%Q-/4--.%&.&31#%,/&/-,%
2)1O"5-%5-+&.5".#%&.5%0(.5&+-./&3%/-,/,%10%/$-%2)12-)/"-,%10%/$-%4-&X%"./-)&'/"1.>%%8.%2&)/"'(3&)[%,".'-%
/$-% &\"&3% O-'/1)% 5-'&*% ,/)-.#/$% ",% W-)1% 01)% ,('$% 5-'&*,% /$-% "./-.,"/"-,% &)-% 5")-'/3*% )-3&/-5% /1% /$-%4-&X%
O-'/1)%'1(23".#%'1.,/&./[%IV>%%8.5--5%/$-%'1.,-)O-5%O-'/1)%'())-./%^LVL_%$*21/$-,",%"+23"-,%/$&/%IV%",%
&.%&Q,13(/-%'1.,/&./%4"/$%/$-%'1.,-d(-.'-%/$&/%/$-%+-&,()-5%!"%O&3(-,%01)%B-)+"%5-'&*,%Q-/4--.%",1,2".%7%
i%S%,/&/-,%,$1(35%&33%Q-% /$-%,&+-% "))-,2-'/"O-%10% /$-%.('3-(,%,/(5"-5>%9%2)&'/"'&3%5-+1.,/)&/"1.%10% /$",[%
$14-O-)[%",%/$4&)/-5%Q*%&%'1(23-%10%'1+23"'&/"1.,>%%B"),/3*[%Q)-+,,/)&$3(.#%&.5%)-3&/-5%2)1'-,,-,%+(,/%Q-%
&''1(./-5% 01)% /$)1(#$% '&3'(3&/-5% )&5"&/"O-% '1))-'/"1.,% &.5% ,-'1.53*[% L1(31+Q% &.5% 1/$-)% '$&)#-6
5-2-.5-./%01)'-,%Q)-&X%",1,2".%,*++-/)*%)-,(3/".#%".%&%,+&33%&.5%'&3'(3&Q3-%,$"0/% ".% /$-%.('3-&)%+&/)"\%
-3-+-./>%%7$(,%/$-%/-,/%10%/$-%LVL%$*21/$-,",%Q-'1+-,%+15"0"-5%/1%)-&5]%

%!"#^S%Z% ?_%^S%6% L_% %$"# %U`aKIKV^S%Z% ?_b% %'1.,/&./%%%[%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
4$-)-%U%",%&%'1.,/&./[%!%",%/$-%,/&/",/"'&3%)&/-%0(.'/"1.[%"%",%/$-%2&)/"&3%$&3063"0-%01)%/$-%/)&.,"/"1.[% ?%&.5% ?%
&)-%/$-%.('3-(,6".5-2-.5-./%&.5%.('3-(,65-2-.5-./%2&)/,%10%/$-%)&5"&/"O-%'1))-'/"1.c%&.5% L%",%/$-%",1,2".%
,*++-/)*6Q)-&X".#% ^L1(31+Q_% '1))-'/"1.>% %7$-% !"% O&3(-% /$&/% '$&)&'/-)"W-,% &.*% % /)&.,"/"1.%5-2-.5,%1.%
/$)--%+-&,()-5%d(&./"/"-,]% /$-% /1/&3% /)&.,"/"1.6-.-)#*[% /$-%$&3063"0-%10% /$-%2&)-./%,/&/-%&.5%/$-%Q)&.'$".#%
)&/"1% 01)% /$-% 2&)/"'(3&)% /)&.,"/"1.% 10% "./-)-,/>% % 7$-% /)&.,"/"1.% -.-)#*% efL% ",% )-d(")-5% /1% 5-/-)+".-% /$-%
,/&/",/"'&3% )&/-% 0(.'/"1.% 4$"3-% /$-% $&3063"0-% &.5% Q)&.'$".#% )&/"1% '1+Q".-% /1% *"-35% /$-% 2&)/"&3% $&3063"0->%%
G)-,-./3*%.".-%/)&.,"/"1.,%$&O-%Q--.%5-/-)+".-5%4"/$%,(00"'"-./%&''()&'*%/1%'1.0")+%LVL%&/%/$-%3-O-3%10%%
M%•%SE6R>%%7$-%&O-)&#-%O&3(-%10%$"#",%MEgK>g% %E>D[%4"/$%&%'1))-,21.5".#%'$"%,d(&)-%2-)%5-#)--%10%0)--51+%
10%E>RK%a!&)Ehb>%
7$-,-%5&/&%/1#-/$-)%4"/$%/$-%+(1.%3"0-/"+-%&3,1%2)1O"5-%/$-%+1,/%&''()&/-%O&3(-%01)%/$-%(26514.%d(&)X%
+"\".#%+&/)"\%-3-+-./%10% /$-%L&Q"QQ16U1Q&*&,$"6A&,X&4&% ^LUA_%+&/)"\[%V(5>% %7$-%'())-./% ,/&/(,%10%
V(5%",%)-O"-4-5%Q*%!&)5*%&.5%714.-)%".%)-0>%a!&)Ehb>%%8.%2&)/"'(3&)%/$-%O&3(-%10%V(5%",%#"O-.%Q*%
%

VK(5%i%U`aKIKB%^S%Z% ?_$"b%%%%[%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%%%%%%

4$-)-%IB%",%/$-%4-&X%'1(23".#%'1.,/&./%0)1+%+(1.%5-'&*c%IV%i%IB%V(5>%%7$-%)-,(3/%1Q/&".-5%",% V(5 %i%
E>jgMD% % E>EEER>% % 8/% ",% "+21)/&./% /1% .1/-% /$&/% /$-% -))1)% &,,1'"&/-5% 4"/$% mV(5m% ",% .1/% 2)-51+".&./3*%
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%

 

-\2-)"+-./&3%".%1)"#".[%/$-%3&)#-,/%(.'-)/&"./"-,%Q-".#%".% ?%^ %E>EEER_%&.5% L%^ %E>EEEM_>%7$-%(."/&)"/*%
/-,/%&,%"/%)-3&/-,%/1%/$-%-3-+-./,%".%/$-%0"),/%)14%10%/$-%LUA%+&/)"\%%
%
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%VK(5%Z%VK(,%Z%VK(Q%i%S%%%%
%
'&.% Q-% -\&+".-5% (,".#% /$-% )-'1++-.5-5% G&)/"'3-% <&/&% I)1(2% aG<IERb% O&3(-,% 01)% V(,% &.5% V(Q% ^">->%
E>KKEE% E>EEKY%5-/-)+".-5%0)1+%U-M%5-'&*%&.5%E>EEMY% %E>EEEg[%)-,2-'/"O-3*_>%%7$-%)-,(3/%Q-'1+-,]%
%
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% %VK("%i%E>jjYh% E>EESR%%%[%%%%%%
%
4$"'$%0&"3,%/1%+--/%(."/*%Q*%K>K%,/&.5&)5%5-O"&/"1.,%%%
?-'-./3*[%&//-./"1.%$&,%01'(,-5%1.%/$-%O&3(-%10%V(,%4$"'$%'&.%Q-%1Q/&".-5%0)1+%/$-%,-+"3-2/1."'%5-'&*%10%
.-(/)&3%&.5%'$&)#-5%X&1.,%)-,(3/".#%".%01()%".5-2-.5-./%5-/-)+".&/"1.,%">->%0)1+%/$-%UZ-M[%UZnM[%UE-M%&.5%
UEnM%Q)&.'$".#%)&/"1,>%%8.%/$-,-%+-&,()-+-./,%"/%",%.-'-,,&)*%/1%5-/-)+".-%.1/%1.3*%/$-%5-'&*%)&/-%Q(/%&3,1%
/$-%+1+-./(+% 5-2-.5-.'-% 10% /41% 01)+% 0&'/1),% &,% 4-33% &,% /$-1)-/"'&3% -,/"+&/-,% 10% ",1,2".% &.5% C@^M_%
,*++-/)*%Q)-&X".#%-00-'/,>%7$-%fDYh%-\2-)"+-./%&/%J)11X$&O-.%)-'-./3*%)-21)/-5%aC$-EMb%&%.-4%O&3(-%
10% V(,% 0)1+% &% $"#$% ,/&/",/"',% +-&,()-+-./% 10% UZ-M>% % 7$-% )-,(3/% E>KKgK% o% E>EEKM,/&/% o% E>EESj0% 41(35%
-3"+".&/-% /$-% (."/&)"/*% p2)1Q3-+q[% $14-O-)% "/% ",% ".'1.,",/-./% 4"/$% 2)-3"+".&)*% )-,(3/,% 0)1+% /$-% UNPf%
-\2-)"+-./% 4$"'$% ",% &Q3-% /1% +-&,()-% &33% 01()% 5-'&*% Q)&.'$-,% a<()EMb>% % ?-'-./3*% a93-ERb[% /$-%
U7-V^fDMK_%-\2-)"+-./%%&/%B-)+"3&Q%)-21)/-5%&%O&3(-%01)%%V(,%i%E>KKhK^KK_>%%B()/$-)[%L&Q"QQ1%aL&QERb%
0)1+%&%)-&.&3*,",%10%,-+"3-2/1."'%$*2-)1.%5-'&*,%.-#3-'/".#%C@^M_%,*++-/)*%Q)-&X".#%-00-'/,%1Q/&".-5%&%
O&3(-% 01)% V(,% iE>KKhE^Kg_>% % 8.% '1./)&,/[% /$-% :9RD% '133&Q1)&/"1.% &/% Lf?:% 01(.5% &% O&3(-% 10% V(,% i%
E>KSDg^KK_% aN&"ERb[% ".% &#)--+-./% 4"/$% 2)-O"1(,% +-&,()-+-./,>% % 8.% /$",% '&,-% /$-% (.'-)/&"./*% 4&,%
51+".&/-5%Q*%/$-%/$-1)-/"'&3%(.'-)/&"./*%".%/$-%01)+%0&'/1)%!Z^E_>%k"/$%&%.(+Q-)%10%.-4%-\2-)"+-./,%".%
2)1#)-,,% ^% fDYh[% UNPf[%:9RD`K% &.5% LA<K_% a<()EMb% % /$-% 2)-,-./% (.'-)/&"./*% ".% /$-% O&3(-% 10% V(,% ",%
-\2-'/-5%/1%Q-%)-,13O-5%".%/$-%'1+".#%*-&),>%%%
%
:-O-)/$-3-,,[%'1./".(-5%-001)/%/1%)-5('-%/$-%(.'-)/&"./*%".%V(5%)-+&".,%&%$"#$%2)"1)"/*%,".'-%/$-%(."/&)"/*%
/-,/%10%/$-%-3-+-./,%".%/$-%0"),/%)14%10%/$-%LUA%+&/)"\%",[%&/%/$-%2)-,-./%/"+-[%/$-%+1,/%2)-'",-%(."/&)"/*%
/-,/%/$&/%'&.%Q-%&223"-5%/1%/$-%LUA%+&/)"\>%
%
C".'-%/$-%0&"3()-%".%/$-%(."/&)"/*%10%/$-%LUA%+&/)"\%41(35%"+23*%2$*,"',%Q-*1.5%/$-%+"."+&3%C/&.5&)5%
A15-3% "/% ",% "+21)/&./% /1% -3"+".&/-% &33% 21,,"Q3-% /)"O"&3% -\23&.&/"1.,% 01)% /$-% &22&)-./% 5",')-2&.'*>% % 71%
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+('$%&,%21,,"Q3->%!14-O-)[%".%/$-%'&,-%10%,/&Q3-%"1.,[%/$",%",%3"+"/-5%Q*%/$-%,/1)&#-%/"+-%".%/$-%/)&2[%&.5%".%
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DETAILED STATEMENT OF PROPOSED RESEARCH  Sheet  SS  of  KM   
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M>%fH-'/"1.%&.5%7PB%+-&,()-+-./>%90/-)%?B%-\'"/&/"1.%/$-%"1.,%&)-%)-3-&,-5%0)1+%/$-%/)&2%Q*%#)&5(&33*%
314-)".#% /$-%-3-'/)1,/&/"'%21/-./"&3%&31.#%O6&\",>%7$-% )-,1.&./3*%')-&/-5%'*'31/)1.%+1/"1.%$&,% /$-% ,&+-%
&+23"/(5-%&,% /$-% "."/"&3%+&#.-/)1.%+1/"1.>%C".'-% Z` %yyS%^/*2"'&33*%Q*%,-O-)&3%1)5-),%10%+&#."/(5-_%
/$-% -.-)#*% &.5%+&#.-/"'%+1+-./% 10% /$-% "1.% &)-% 5)&,/"'&33*% ".')-&,-5% 5()".#% /$-% ?B% -\'"/&/"1.>% @21.%
-H-'/"1.[%/$-%"1.%5)"0/,%1(/,"5-%/$-%+&#.-/"'%0"-35%)-#"1.>%P.%"/,%4&*%"/%2&,,-,%/$)1(#$%/$-%)-#"1.%4"/$%/$-%
$"#$% #)&5"-./% 10% /$-% +&#.-/"'% 0"-35>% !-)-[% /$-% "1.,% &)-% &''-3-)&/-5% 2)121)/"1.&33*% /1% /$-")% +&#.-/"'%
+1+-./>%7$(,%/$-%"1.,%4"/$%$"#$%+&#.-/"'%+1+-./%4"33%$&O-%&%,$1)/-)%/"+-610603"#$/%^7PB_>%7$",%&3314,%
1.-%/1%(.&+Q"#(1(,3*%5-/-'/%/$-%)-,1.&./%'1.O-),"1.%10%/$-%+&#.-/)1.%+1/"1.%"./1%/$-%'*'31/)1.%+1/"1.[%
$-.'-%/$-%)-,1.&./%0)-d(-.'*[%4$"'$%",%5")-'/3*%2)121)/"1.&3%/1%/$-%+&,,>%7$-%,'$-+&/"'%&.5%&.%-\&+23-%
",%5-2"'/-5%".%0"#()-%M>%%%%
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5&)8%"(7# !(%'2M# 3()<",#;X$#/9%7"3.5@# /<068# (/# "<%#%?7("&"(08# !3%U.%87:#4%3/./# "<%#;X$*#;<%#5(8(5.5#
3%/08&87%#7033%/9082/#"0#"<%#7:7'0"308#!3%U.%87:@#<%87%#&''06/#"<%#5&//#2%"%35(8&"(08*#
%
B"#()-%R%,$14,%/$-%)-3&/"O-%&''()&'*%10%G-..".#%/)&2%,2-'/)1+-/-),%&,%&%0(.'/"1.%10%+-&,()-+-./%/"+-[%".%
,-/,%10%+&#.-/"'%0"-35%,/)-.#/$%T%&.5%'$&)#-%,/&/-%U%10%/$-%"1.,>%7$-%7879:%,*,/-+%4"/$%&%+&#.-/"'%0"-35%
10%R7%4"33%&3314%+-&,()-+-./,%4"/$%&''()&'"-,%10%Q-//-)%/$&.% +`+%w%S•SE6D%1.%",1/12-,%4"/$%$&3063"O-,%&,%
,$1)/%&,%KE%+,[%4$-.%"1.,%4"/$%'$&)#-%,/&/-,%10%d%i%KE%&)-%(,-5>%%
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DETAILED STATEMENT OF PROPOSED RESEARCH  Sheet  SK  of  KM   
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dm
m

Observation Time (s)

1x10-9

2x10-9

5x10-9

5x10-8

1x10-8

2x10-8

1x10-7
2x10-7

0.01 0.015 0.02 0.03 0.05 0.07 0.1

B =  4 T, q =  1
B =  6 T, q =  1
B =  9.4 T, q = 1

B =  4 T, q =  10

B =  4 T, q =  20
B =  4 T, q =  30
B =  4 T, q =  50

m =  100 u, N =  10, 000
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#
$()*C# #D%'&"(4%#&77.3&7:#0!# "<%#K%88(8)# "3&9#5%&/.3%5%8"#&/#&# !.87"(08#0!#0=/%34&"(08# "(5%# N":9(7&'':#
"60# 8.7'%&3# <&'!S'(4%/# 7033%/9082# "0# "<%# &99'(7&='%# 0=/%34&"(08# "(5%L*# ;<%# 2(!!%3%8"# /%"/# 0!# )3&9</#
3%93%/%8"#2(!!%3%8"#7<&3)%#/"&"%/#U#&82#2(!!%3%8"#5&)8%"(7#!(%'2#/"3%8)"<#T*##;<%#7&/%#/<068#(/#!03#FY#YYY##
(08/#&"#5&//#FYY*##
%
%
?-0-)-.'-,]%

% % aJ&3ESb%I>%L>%J&33%-/%&3>[%G$*,>%?-O>%N-//>%DY[%SRhR%^KEES_%
a9Q-EKb%!>%9Q-3-%-/%&3>[%G$*,>%?-O>%N-//%>DD[%KSSDES%^KEEK_>%

% % aJ)1Ehb%J>%!*3&.5%-/%&3>[%;>G$*,>%I]:('3>%G&)/>%G$*,>%MS[%CSDDh6SDDj%^KEEh_%&.5%/1%Q-%2(Q3",$-5%
% % aL&QERb%:>%L&Q"QQ1%-/%&3>[%G$*,>%?-O>%N-//>%jK[%KhSDEM%^KEER_>%%
% % a<()EMb%G)1'>%K.5%'1.0%1.%LUA%@."/&)"/*%7)"&.#3-[%<()$&+[@U%^KEEM_%kIY[-L1.0LEMEREhK%
% % aI)&jKb%%!>%I)&4-3%-/%&3>[%T>%G$*,>%96%!&5)1.,%&.5%:('3-"%MRS[%KRg%^SjjK_>%
% % a!&)Ehb%%;>%L>%!&)5*%&.5%8>%C>%714.-)[%G$*,>%?-O>%N-//>%jR[%jKhEK%^KEEh_%
% % aU-3ERb%%9>%U-33-)Q&(-)%-/%&3>[%G$*,%?-O>%N-//>%jM[%gKhEK%^KEER_>%
% % aN&"ERb%%%9>%N&"%-/%&3>[%G$*,>%N-//%JYEK[%RS%^KEER_>%
% % aA(XERb%A>%A(X$-)H--%-/%&3>[%G$*,>%?-O>%N-//>%jM[%ShEDES%^KEER_>%
% % aP)+jhb%%%k>%f>%P)+1.5%&.5%J>%9>%J)14.[%G$*,>%?-O>%LhK[%KRhh%^Sjjh_>%
% % aG<IERb%%C>%f"5-3+&.%-/%&3>%G$*,>%N-//>%J%hjK[%S%^KEER_>%
% % aG"-EMb%%9>%G"-'$&'W-X%-/%&3>[%G$*,>%?-O>%LYg[%EhSMEh^?_%^KEEM_>%
% % aC&OERb%%I>%C&O&)5%-/%&3>[%G$*,>%?-O>%LgE[%ERKhE^?_%^KEER_%
% % aC&OEhb%%I>%C&O&)5%-/%&3>[%G$*,>%?-O>%N-//>%jh[%SEKhES%^KEEh_>%
% % aC$-EMb%9>%C$-)%-/%&3>[%G$*,>%?-O>%N-//>%jS[%KYSDEK%^KEEM_>%
% % a714ggb%%8>%C>%714.-)%-/%&3>[%:('3>%G$*,>%9KDR[%KYj%^Sjgg_>%
% % a714EKb%8>%C>%714.-)%&.5%;>%L>%!&)5*[%G$*,>%?-O>%LYY[%EMhhES%^KEEK_>%

%%%%%%%%%%%%%%a9(5EMb%I>9(5"%-/%&3>[%:('3>%G$*,>%9gKj%^KEEM_%MMg>%
%% %%aJ)"jRb%J)".5$&Q&.%&.5%G&)X-)%G$*,>%?-O>%L%Rj%^SjjR_%Rj>%
% %%a<"3EMb%;>%<"33".#%-/%&3>%:8A%J%KjR^KEEM_%jK>%
% %%a?*HEhb%V>%?*HX1O%-/%&3>%f()1>;>%G$*,>%9Kh^KEEh_%S>hM>%

%
%
%



DETAILED STATEMENT OF PROPOSED RESEARCH  Sheet  SM  of  KM   
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7879:%",%2)-,-./3*%".%/$-%Q("3/6(2%2$&,-%&.5%'1.')-/-%-00"'"-.'"-,%&.5%2-)01)+&.'-,%&)-%.1/%X.14.%01)%
&33%'1+21.-./,>%7$",%2)121,&3%",%Q&,-5%1.%/$-%013314".#%&,,(+2/"1.,%&.5%+15"0"'&/"1.,%/1%/$-%)-d(-,/-5%
Q-&+%/"+-%4"33%Q-%Q)1(#$/%01)4&)5%&/%/$-%&22)12)"&/-%/"+->%
%
7&Q3-% K]% 9,,(+2/"1.,% 01)% -00"'"-.'"-,% 01)% /$-% O&)"1(,% '1+21.-./,[% 4$"'$% &)-% Q&,-5% 1.%+-&,()-+-./,%
0)1+%-"/$-)%".5"O"5(&3%'1+21.-./,%+&5-%10063".-%^?BL7_%1)%0)1+%,"+"3&)%5-O"'-,%-3,-4$-)-]%
%

?BL7%% gE%F%
fJ87% hE%F%
L$&)#-%,/&/-%% ME%F%
L113-)%/)&2% hE%F%
7)&.,0-)%Q-&+%3".-%^".'3>%k"-.%0"3/-),_% SE%F%
<-/-'/"1.%-00"'"-.'*% DE%F%
%
C@A%-00"'"-.'*%

%
E>R%F%

%%
%

k"/$%&.%1O-)&33%-00"'"-.'*%10%&Q1(/%E>R%F%/$-%+"."+(+%)-d(")-+-./%",%SEM%"1.,%2-)%,-'1.5[%,".'-%/$-%
&'/(&3%7PB%+-&,()-+-./%",%-00-'/"O-3*%'&))"-5%1(/%1.%,".#3-%"1.,>%7$-%O&)"1(,%'&,-,%4"33%.14%Q-%
5",'(,,-5%".%5-/&"3>%7$-%'())-./%+&,,%O&3(-,%&)-%/&X-.%0)1+%a9(5EMb>%%%

%

%

S> 26mAl, T1/2= 6s, Z=N=13 %

A&,,%",%2)-,-./3*%X.14.%/1%YE%-V[%$14-O-)[%/$&/%'&,-%",%,2-'"0"'&33*%21"./-5%1(/%".%a9(5EMb%/1%Q-%
/)1(Q3-,1+-[%&.5%&%.-4%+-&,()-+-./%",%&5O",-5>%:1%5")-'/%+&,,%+-&,()-+-./%$&,%Q--.%'&))"-5%1(/>%
7$-%1O-)&33%(.'-)/&"./*%".%/$-%e-'%".%a!&)Ehb%",%#"O-.%4"/$%SgE%-V>%!-)-%/$-%+-&,()-+-./%10%&%)-6
'&3"Q)&/-5%^2[._%)-&'/"1.%aJ)"jRb%",%(,-5>%k"/$%7879:%4-%'1(35%,13O-%/$",%&.5%'&))*%1(/%&%+&,,%
+-&,()-+-./%*"-35".#% +%i%YE%-V>%%

7$",%41(35%Q-%51.-%Q*%2)15('".#%/$-%Q-&+%4"/$%&%C"L%/&)#-/%&/%r%gE% 9%&.5%/$-%7?8N8C[%&.5%(,-%
,(22)-,,"1.%10%'1./&+".&/"1.>%9%*"-35%10%jtSEh%"1.,`,-'%$&,%Q--.%+-&,()-5>%7$-%+-&,()-+-./%41(35%
Q-%'&))"-5%1(/%Q*%Q)--5".#%/$-%93%/1%'$&)#-%,/&/-%diSS%^Q)--5".#%/"+-%r%M%+,_[%'1))-,21.5".#%/1%/$-%
'31,-5%!-6,$-33%,/)('/()->%k"/$%/$-%/41%k"-.%0"3/-)%&,%)-,13O".#%214-)%10%?i%hE%41(35%Q-%,(00"'"-./%/1%
2)1O"5-%&.%",1Q&)"'%2()-%Q-&+>%7$-%#)1(.5%,/&/-%&.5%-\'"/-5%,/&/-%4"33%Q-%)-,13O-5%".%/$-%G-..".#%
/)&2>%9/%&%G-..".#%/)&2%-\'"/&/"1.%/"+-%10%7)0%i%KEE+,%&.5%:iMEEE%&%)-,13(/"1.%10% +`+%i%K•SE6j%'&.%
Q-%)-&'$-5[%'1))-,21.5".#%/1%&.%&Q,13(/-%&''()&'*%10% +%i%YE%-V>%

%

%



DETAILED STATEMENT OF PROPOSED RESEARCH  Sheet  SR  of  KM   
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2. 38mK, T1/2= 923ms,  Z=N=19 

A&,,%10%/$-%",1+-)%",%2)-,-./3*%X.14.%/1%REE%-V[%5-)"O-5%Q*%&%+-&,()-+-./%10%/$-%-\'"/&/"1.%-.-)#*%
^KDE%-V_%&.5%/$-%#)1(.5%,/&/-%",%X.14.%/1%REE-V>%%:1%5")-'/%+&,,%+-&,()-+-./%$&,%Q--.%'&))"-5%1(/>%
7$-%1O-)&33%(.'-)/&"./*%".%/$-%e-'%".%a!&)Ehb%",%#"O-.%4"/$%SSE%-V>%k"/$%7879:%4-%'1(35%'&))*%1(/%&%
+&,,%+-&,()-+-./%*"-35".#% +%i%hh%-V>%%%%

7$",%41(35%Q-%51.-%Q*%2)15('".#%/$-%Q-&+%4"/$%&%C"L%/&)#-/%&/%r%S% 9%&.5%&%,()0&'-%,1()'->%9%*"-35%
10%gtSEg%"1.,`,-'%$&,%Q--.%+-&,()-5>%7$-%+-&,()-+-./%41(35%Q-%'&))"-5%1(/%Q*%Q)--5".#%/$-%U%/1%
'$&)#-%,/&/-%diSg%^Q)--5".#%/"+-%r%M>h%+,%=%%-3-'/)1.%Q-&+%-.-)#*%%REE-V_[%'1))-,21.5".#%/1%/$-%
'31,-5%!-6,$-33%,/)('/()->%G1,,"Q3-%'1./&+".&/"1.%".'3(5-%L&>%B1)%REE%-V%/$-%+&\>%'$&)#-%,/&/-%%%%
MDL&SDZ%4"/$%+`d%i%R>Y%&,%01)%MDUSgZ%+`di%K>K>%k"/$%/$-%/41%k"-.%0"3/-)%&,%)-,13O".#%214-)%10%?i%hE%
41(35%Q-%,(00"'"-./%/1%2)1O"5-%&.%",1Q&)"'%2()-%Q-&+>%7$-%#)1(.5%,/&/-%&.5%-\'"/-5%,/&/-%4"33%Q-%
)-,13O-5%".%/$-%G-..".#%/)&2>%9/%&%G-..".#%/)&2%-\'"/&/"1.%/"+-%10%7)0%i%hEE+,%&.5%:iMEEE%&%
)-,13(/"1.%10% +`+%i%K•SE6j%'&.%Q-%)-&'$-5[%'1))-,21.5".#%/1%&.%&Q,13(/-%&''()&'*%10%&Q1(/% +%i%hh%
-V>%%

M> 62Ga, T1/2=116ms, Z=N=31 %

A&,,%",%2)-,-./3*%X.14.%/1%KD%X-V>%:1%5")-'/%+&,,%+-&,()-+-./%$&,%Q--.%'&))"-5%1(/>%7$-%1O-)&33%
(.'-)/&"./*%".%/$-%e-'%".%a!&)Ehb%",%#"O-.%4"/$%KYE%X-V>%k"/$%7879:%4-%'1(35%'&))*%1(/%&%+&,,%
+-&,()-+-./%*"-35".#% +%i%SYS%-V>%

7$",%41(35%Q-%51.-%Q*%2)15('".#%/$-%Q-&+%4"/$%&%T)L%/&)#-/%&/%r%RE% 9%&.5%7?8N8C>%9%*"-35%10%
S>htSEM%"1.,`,-'%$&,%Q--.%+-&,()-5>%7$-%+-&,()-+-./%41(35%Q-%'&))"-5%1(/%Q*%Q)--5".#%/$-%I&%/1%
'$&)#-%,/&/-%diKj%^Q)--5".#%/"+-%r%Kh%+,_[%'1))-,21.5".#%/1%/$-%'31,-5%!-6,$-33%,/)('/()->%9/%&%
G-..".#%/)&2%-\'"/&/"1.%/"+-%10%7)0%i%ShE+,%&.5%:iMEEE%&%)-,13(/"1.%10% +`+%i%K>Y•SE6j%'&.%Q-%
)-&'$-5[%'1))-,21.5".#%/1%&.%&Q,13(/-%&''()&'*%10%&Q1(/% +%i%SYS%-V>%%

R> 10C, T1/2=19.3s, Z=6, N=4 %

A&,,%",%2)-,-./3*%X.14.%/1%REE%-V>%:1%5")-'/%+&,,%+-&,()-+-./%$&,%Q--.%'&))"-5%1(/>%7$-%1O-)&33%
(.'-)/&"./*%".%/$-%e-'%".%a!&)Ehb%",%#"O-.%4"/$%SS%-V>%k"/$%7879:%4-%'1(35%'&))*%1(/%&%+&,,%
+-&,()-+-./%*"-35".#% +%i%SYS%-V>%

7$-%$"#$-,/%*"-35%1Q,-)O-5%=%78CPN%^SjjS_%4&,%S>R•SEY%%"1.,`,%&,%L%&.5%%S>R•SEY%%"1.,`,%&,%LP>%7$-%
+-&,()-+-./%41(35%Q-%'&))"-5%1(/%Q*%Q)--5".#%/$-%L%1)%LP%/1%'$&)#-%,/&/-%diY%^Q)--5".#%/"+-%r%R%
+,_[%4$"'$%41(35%Q-%/$-%0"),/%-\2-)"+-./%4"/$%7879:%10%0(33*%,/)"22-5%"1.,>%7$-%LP%41(35%Q-%
Q)1X-.%(2%".%/$-%fJ87%&.5%-3-'/)1.%Q-&+%-.-)#*%10%gEE%-V%41(35%Q-%)-d(")-5>%9/%&%G-..".#%/)&2%
-\'"/&/"1.%/"+-%10%7)0%i%ShE+,%&.5%:iMEEE%&%)-,13(/"1.%10% +`+%i%%K>E•SE6j%'&.%Q-%)-&'$-5[%
'1))-,21.5".#%/1%&.%&Q,13(/-%&''()&'*%10%&Q1(/% +%i%KE%-V>%%

h> 62Zn, T1/2=9.1h, Z=30, N=32 %

A&,,%",%2)-,-./3*%X.14.%/1%SE%X-V>%:1%5")-'/%+&,,%+-&,()-+-./%$&,%Q--.%'&))"-5%1(/>%7$-%1O-)&33%
(.'-)/&"./*%".%/$-%e-'%".%a!&)Ehb%",%#"O-.%4"/$%KY%X-V>%k"/$%7879:%4-%'1(35%'&))*%1(/%&%+&,,%
+-&,()-+-./%*"-35".#% +%i%SEE%-V>%
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7$-%*"-35%",%2)-,-./3*%(.X.14.[%&.5%&%/&)#-/%.--5,%/1%Q-%5-O-312-5>%^P0063".-6Q&/'$%+15-%2)15('/"1.%
",%/1%Q-%'1.,"5-)-5_>%!14-O-)[%&.%-\'"/&/"1.%,'$-+-%01)%7?8N8C%-\",/,%&.5%'1(35%Q-%&5&2/-5%d("'X3*>%
7$-%+-&,()-+-./%41(35%Q-%'&))"-5%1(/%Q*%Q)--5".#%/$-%T.%/1%'$&)#-%,/&/-%diKD%^Q)--5".#%/"+-%r%Kg%
+,_>%80%/$-%3&,-)%"1.%,1()'-%",%-+231*-5%&%'3-&.%Q-%'1(35%Q-%21,,"Q3->%9/%&%G-..".#%/)&2%-\'"/&/"1.%
/"+-%10%7)0%i%KhE+,%&.5%:iMEEE%&%)-,13(/"1.%10% +`+%i%%S>Y•SE6j%'&.%Q-%)-&'$-5[%'1))-,21.5".#%/1%&.%
&Q,13(/-%&''()&'*%10%&Q1(/% +%i%SEE%-V>%%

Y> 66As, T1/2=96ms, Z=33, N=33 %

A&,,%",%2)-,-./3*%.1/%X.14.%&/%&33%&.5%1.3*%-\/)&213&/"1.,%0)1+%,*,/-+&/"'%/)-.5,%&)-%&O&"3&Q3->%%7$-%
1O-)&33%(.'-)/&"./*%".%/$-%e-'%".%a!&)Ehb%",%#"O-.%4"/$%hE%X-V>%k"/$%7879:%4-%'1(35%'&))*%1(/%&%
+&,,%+-&,()-+-./%*"-35".#% +%i%SSD%-V>%

9%/&)#-/%&.5%"1.%,1()'-%.--5,%/1%Q-%5-O-312-5%^21,,"Q3*%/$-%fL?_>%7$-%+-&,()-+-./%41(35%Q-%
'&))"-5%1(/%Q*%Q)--5".#%/$-%9,%/1%'$&)#-%,/&/-%diKM%^Q)--5".#%/"+-%r%g%+,_>%9.%"./-)+-5"&/-%'$&)#-%
,/&/-%41(35%Q-%'$1,-.[%,".'-%/$-%$&3063"0-%",%,$1)/%^4"/$%)-,2-'/%/1%/$-%)-3&/"O-%.(+Q-)%10%-3-'/)1.,%/1%
Q-%)-+1O-5>_%9/%&%G-..".#%/)&2%-\'"/&/"1.%/"+-%10%7)0%i%ShE+,%&.5%:iSE%EEE%&%)-,13(/"1.%10% +`+%i%
K•SE6j%'&.%Q-%)-&'$-5[%'1))-,21.5".#%/1%&.%&Q,13(/-%&''()&'*%10%&Q1(/% +%i%SSD%-V>%

g> 66Ge, T1/2=2.26h, Z=32, N=34 %

A&,,%",%2)-,-./3*%X.14.%/1%ME%X-V>%:1%5")-'/%+&,,%+-&,()-+-./%$&,%Q--.%'&))"-5%1(/>%7$-%1O-)&33%
(.'-)/&"./*%".%/$-%e-'%".%a!&)Ehb%",%#"O-.%4"/$%hE%X-V>%k"/$%7879:%4-%'1(35%'&))*%1(/%&%+&,,%
+-&,()-+-./%*"-35".#% +%i%SgS%-V>%

9%/&)#-/%&.5%"1.%,1()'-%.--5,%/1%Q-%5-O-312-5%^21,,"Q3*%/$-%fL?_>%7$-%+-&,()-+-./%41(35%Q-%
'&))"-5%1(/%Q*%Q)--5".#%/$-%I-%/1%'$&)#-%,/&/-%diME%^Q)--5".#%/"+-%r%ME%+,_>%9/%&%G-..".#%/)&2%
-\'"/&/"1.%/"+-%10%7)0%i%ShE+,%&.5%:iM%EEE%&%)-,13(/"1.%10% +`+%i%K>Y•SE6j%'&.%Q-%)-&'$-5[%
'1))-,21.5".#%/1%&.%&Q,13(/-%&''()&'*%10%&Q1(/% +%i%SgS%-V>%

D> 70Br, T1/2=79ms, Z=35, N=35 %

A&,,%",%2)-,-./3*%X.14.%/1%MYE%X-V>%:1%5")-'/%+&,,%+-&,()-+-./%$&,%Q--.%'&))"-5%1(/>%7$-%1O-)&33%
(.'-)/&"./*%".%/$-%e-'%".%a!&)Ehb%",%#"O-.%4"/$%SgE%X-V>%k"/$%7879:%4-%'1(35%'&))*%1(/%&%+&,,%
+-&,()-+-./%*"-35".#% +%i%SjY%-V>%

9%/&)#-/%&.5%"1.%,1()'-%.--5,%/1%Q-%5-O-312-5%^21,,"Q3*%/$-%fL?_>%7$-%+-&,()-+-./%41(35%Q-%
'&))"-5%1(/%Q*%Q)--5".#%/$-%J)%/1%'$&)#-%,/&/-%diKh%^Q)--5".#%/"+-%r%SS%+,_>%9#&".[%&.%"./-)+-5"&/-%
'$&)#-%,/&/-%41(35%Q-%'$1,-.[%,".'-%/$-%$&3063"0-%",%,$1)/%4"/$%)-,2-'/%/1%/$-%)-3&/"O-%.(+Q-)%10%
-3-'/)1.,%/1%Q-%)-+1O-5>%9/%&%G-..".#%/)&2%-\'"/&/"1.%/"+-%10%7)0%i%SEE+,%&.5%:iSE%EEE%&%)-,13(/"1.%
10% +`+%i%K>D•SE6j%'&.%Q-%)-&'$-5[%'1))-,21.5".#%/1%&.%&Q,13(/-%&''()&'*%10%&Q1(/% +%i%SjY%-V>%

j> 70Se, T1/2=41 min, Z=34, N=36 %

A&,,%",%2)-,-./3*%X.14.%/1%YE%X-V>%:1%5")-'/%+&,,%+-&,()-+-./%$&,%Q--.%'&))"-5%1(/>%7$-%1O-)&33%
(.'-)/&"./*%".%/$-%e-'%".%a!&)Ehb%",%#"O-.%4"/$%SgE%X-V>%k"/$%7879:%4-%'1(35%'&))*%1(/%&%+&,,%
+-&,()-+-./%*"-35".#% +%i%SSK%-V>%



DETAILED STATEMENT OF PROPOSED RESEARCH  Sheet  SY  of  KM   

%

 

9%/&)#-/%&.5%"1.%,1()'-%.--5,%/1%Q-%5-O-312-5%^21,,"Q3*%/$-%BfJ89<%'1(35%41)X_>%7$-%+-&,()-+-./%
41(35%Q-%'&))"-5%1(/%Q*%Q)--5".#%/$-%C-%/1%'$&)#-%,/&/-%diMK%^Q)--5".#%/"+-%r%ME%+,_>%9/%&%G-..".#%
/)&2%-\'"/&/"1.%/"+-%10%7)0%i%KhE+,%&.5%:iM%EEE%&%)-,13(/"1.%10% +`+%i%S>Y•SE6j%'&.%Q-%)-&'$-5[%
'1))-,21.5".#%/1%&.%&Q,13(/-%&''()&'*%10%&Q1(/% +%i%SSK%-V>%

SE> 14O, T1/2=70 s, Z=8, N=6 %

A&,,%",%2)-,-./3*%X.14.%/1%REE%-V>%:1%5")-'/%+&,,%+-&,()-+-./%$&,%Q--.%'&))"-5%1(/>%7$-%1O-)&33%
(.'-)/&"./*%".%/$-%e-'%".%a!&)Ehb%",%#"O-.%4"/$%SSE%X-V>%k"/$%7879:%4-%'1(35%'&))*%1(/%&%+&,,%
+-&,()-+-./%*"-35".#% +%i%KK%-V>%

7$-%$"#$-,/%*"-35%1Q,-)O-5%=%78CPN%^SjjS_%4&,%D•SER%%"1.,`,%4"/$%/$-%fL?%,1()'->%7$-%
+-&,()-+-./%41(35%Q-%'&))"-5%1(/%Q*%Q)--5".#%/$-%P%/1%'$&)#-%,/&/-%diD%^Q)--5".#%/"+-%r%R%+,[%&#&".%
0(33*%,/)"22-5_>%9/%&%G-..".#%/)&2%-\'"/&/"1.%/"+-%10%7)0%i%KEE+,%&.5%:iM%EEE%&%)-,13(/"1.%10% +`+%i%
S>Y•SE6j%'&.%Q-%)-&'$-5[%'1))-,21.5".#%/1%&.%&Q,13(/-%&''()&'*%10%&Q1(/% +%i%KK%-V>%

%

SS> 26Si, T1/2=2.2 s, Z=14, N=12 %

A&,,%",%2)-,-./3*%X.14.%/1%S%X-V>%:1%5")-'/%+&,,%+-&,()-+-./%$&,%Q--.%'&))"-5%1(/>%7$-%1O-)&33%
(.'-)/&"./*%".%/$-%e-'%".%a!&)Ehb%",%#"O-.%4"/$%M%X-V>%k"/$%7879:%4-%'1(35%'&))*%1(/%&%+&,,%
+-&,()-+-./%*"-35".#% +%i%hK%-V>%

9%/&)#-/%&.5%"1.%,1()'-%.--5,%/1%Q-%5-O-312-5%^21,,"Q3*%/$-%fL?_>%7$-%+-&,()-+-./%41(35%Q-%
'&))"-5%1(/%Q*%Q)--5".#%/$-%C"%/1%'$&)#-%,/&/-%diSK%^Q)--5".#%/"+-%r%h%+,_>%9/%&%G-..".#%/)&2%
-\'"/&/"1.%/"+-%10%7)0%i%KEE%+,%&.5%:iM%EEE%&%)-,13(/"1.%10% +`+%i%K•SE6j%'&.%Q-%)-&'$-5[%
'1))-,21.5".#%/1%&.%&Q,13(/-%&''()&'*%10%&Q1(/% +%i%hK%-V>%

SK> 30S, T1/2=1.2 s, Z=16, N=14 %

A&,,%",%2)-,-./3*%X.14.%/1%M%X-V>%:1%5")-'/%+&,,%+-&,()-+-./%$&,%Q--.%'&))"-5%1(/>%7$-%1O-)&33%
(.'-)/&"./*%".%/$-%e-'%".%a!&)Ehb%",%#"O-.%4"/$%M%X-V>%k"/$%7879:%4-%'1(35%'&))*%1(/%&%+&,,%
+-&,()-+-./%*"-35".#% +%i%hK%-V>%

9%/&)#-/%&.5%"1.%,1()'-%.--5,%/1%Q-%5-O-312-5%^21,,"Q3*%/$-%fL?_>%7$-%+-&,()-+-./%41(35%Q-%
'&))"-5%1(/%Q*%Q)--5".#%/$-%C"%/1%'$&)#-%,/&/-%diSK%^Q)--5".#%/"+-%r%h%+,_>%9/%&%G-..".#%/)&2%
-\'"/&/"1.%/"+-%10%7)0%i%KEE%+,%&.5%:iM%EEE%&%)-,13(/"1.%10% +`+%i%K•SE6j%'&.%Q-%)-&'$-5[%
'1))-,21.5".#%/1%&.%&Q,13(/-%&''()&'*%10%&Q1(/% +%i%YE%-V>%

SM> 38Ca, T1/2=439 ms, Z=20, N=18 %

A&,,%",%2)-,-./3*%X.14.%/1%R%X-V>%:1%5")-'/%+&,,%+-&,()-+-./%$&,%Q--.%'&))"-5%1(/>%7$-%1O-)&33%
(.'-)/&"./*%".%/$-%e-'%".%a!&)Ehb%",%#"O-.%4"/$%h>j%X-V>%k"/$%7879:%4-%'1(35%'&))*%1(/%&%+&,,%
+-&,()-+-./%*"-35".#% +%i%Dg%-V>%

7$",%41(35%Q-%51.-%Q*%2)15('".#%/$-%Q-&+%4"/$%&%7"L%/&)#-/%&/%r%RE% 9%&.5%,()0&'-%,1()'->%9%*"-35%
10%KtSEM%"1.,`,-'%$&,%Q--.%+-&,()-5>%9%7?8N8C%,'$-+-%-\",/,%^$&,%Q--.%(,-5%10063".-_[%$-.'-%
"+2)1O-+-./,[%1)%2()"0"'&/"1.%'1(35%Q-%&223"-5>%7$-%+-&,()-+-./%41(35%Q-%'&))"-5%1(/%Q*%Q)--5".#%



DETAILED STATEMENT OF PROPOSED RESEARCH  Sheet  Sg  of  KM   

%

 

/$-%L&%/1%'$&)#-%,/&/-%diSj%^Q)--5".#%/"+-%r%RM%+,_>%7$-%0(33*%,/)"22-5%,*,/-+%",%.--5-5%01)%&%
,(00"'"-./%,(22)-,,"1.%10%U>%9/%&%G-..".#%/)&2%-\'"/&/"1.%/"+-%10%7)0%i%ShE%+,%&.5%:iM%EEE%&%
)-,13(/"1.%10% +`+%i%K>R•SE6j%'&.%Q-%)-&'$-5[%'1))-,21.5".#%/1%&.%&Q,13(/-%&''()&'*%10%&Q1(/% +%i%
Dg%-V>%

SR> 42Ti, T1/2=200 ms, Z=22, N=20 %

A&,,%",%2)-,-./3*%X.14.%/1%h%X-V>%:1%5")-'/%+&,,%+-&,()-+-./%$&,%Q--.%'&))"-5%1(/>%7$-%1O-)&33%
(.'-)/&"./*%".%/$-%e-'%".%a!&)Ehb%",%#"O-.%4"/$%h>R%X-V>%k"/$%7879:%4-%'1(35%'&))*%1(/%&%+&,,%
+-&,()-+-./%*"-35".#% +%i%SRg%-V>%

7$",%41(35%Q-%51.-%Q*%2)15('".#%/$-%Q-&+%4"/$%&%7&%/&)#-/%&/%r%hE% 9%&.5%,()0&'-%,1()'->%9%*"-35%10%
StSEK%"1.,`,-'%$&,%Q--.%+-&,()-5%Q(/%".%&55"/"1.%&%7?8N8C%,'$-+-%-\",/,[%$-.'-%"+2)1O-+-./,[%1)%
2()"0"'&/"1.%'1(35%Q-%&223"-5>%7$-%+-&,()-+-./%41(35%Q-%'&))"-5%1(/%Q*%Q)--5".#%/$-%7"%/1%'$&)#-%
,/&/-%diKK%^Q)--5".#%/"+-%r%RM%+,_>%7$-%0(33*%,/)"22-5%,*,/-+%",%.--5-5%01)%&%,(00"'"-./%,(22)-,,"1.%10%
'1./&+".&/"1.%L&[%U%-/'>%9/%&%G-..".#%/)&2%-\'"/&/"1.%/"+-%10%7)0%i%SEE%+,%&.5%:iM%EEE%&%)-,13(/"1.%
10% +`+%i%K>R•SE6j%'&.%Q-%)-&'$-5[%'1))-,21.5".#%/1%&.%&Q,13(/-%&''()&'*%10%&Q1(/% +%i%SRg%-V>%

%

%

%

^<_%?-&5".-,,%

7$-%7879:%0&'"3"/*%",%2)-,-./3*%Q-".#%,-/%(2>%B"),/%-\2-)"+-./,%4"/$%)&5"1&'/"O-%Q-&+%&)-%23&..-5%01)%
/$-%,-'1.5%$&30%10%/$-%*-&)%KEEY>%7-,/,%4"33%Q-%'&))"-5%1(/%4"/$%/$-%"./-).&3%10063".-%"1.,%,1()'-,%&.5%
4"/$%/$-%PN8C%,*,/-+%2)"1)%/1%)-d(-,/".#%1.63".-%Q-&+%/"+-%Q-".#%+&5-%&O&"3&Q3->%

%

%

%

^f_%?-d(-,/-5%Q-&+%/"+-]%

7$-%)-d(-,/-5%Q-&+%/"+-%",%Q&,-5%1.%/$-%&,,(+-5%-00"'"-.'*[%&%)-&,1.&Q3-%'1.,/&./%)&5"1&'/"O-%Q-&+%
'())-./[%)-d(")-5%/"+-%01)%+&#.-/"'%0"-35%'&3"Q)&/"1.,%01)%/$-%+-&,()-+-./%+&#.-/[%&.5%12/"+"W&/"1.%
2)1'-5()-,%01)%/$-%fJ87>%%For all measurements a minimum yield of 1•103 ions/s is required>%B1)%
2)15('/"1.,%*"-35,%&Q1O-%SEM%"1.,`,%/$-%-\2-)"+-./&3%2)1'-5()-%",%.1/%0&,/-)[%,".'-%/$-%5(/*%'*'3-%",%
3"+"/-5%Q*%/$-%2)-2&)&/"1.%/"+-%".%/$-%fJ87%&.5%/$-%G-..".#%/)&2>%933%+-&,()-+-./,%4"33%Q-%'&))"-5%
1(/%4"/$%&%O-)*%,+&33%.(+Q-)%10%"1.,%^S6R%"1.,_%2-)%'*'3-%".%/$-%+-&,()-+-./%G-..".#%/)&2>%%9%
'1.,-)O&/"O-%-,/"+&/-%",%#"O-.[%&.5%'1(35%Q-%&5H(,/-5%"0%/$-%2-)01)+&.'-%",%,"#."0"'&./3*%Q-//-)[%1)%,-/6
(2%&.5%)-d(")-5%12/"+"W&/"1.%/"+-,%&)-%,(Q,/&./"&33*%,$1)/-)>%%

%



DETAILED STATEMENT OF PROPOSED RESEARCH  Sheet  SD  of  KM   

%

 

%

%
% 8,1/12-% ?-d(-,/-5%s%10%SK$%,$"0/,% L1++-./,%
S> KY+93% R% J-&+%&O&"3&Q3-%
K> MD+U% R% J-&+%&O&"3&Q3-%
M> YKI&% Y% J-&+%&O&"3&Q3-%
R>% YKT.% R% <-O-312+-./%/&)#-/%u%,1()'-%
h>% YY9,% D% <-O-312+-./%/&)#-/%u%,1()'-%
Y>% YYI-% R% <-O-312+-./%/&)#-/%u%,1()'-%
g>% gEJ)% D% <-O-312+-./%/&)#-/%u%,1()'-%
D>% gEC-% Y% <-O-312+-./%/&)#-/%u%,1()'-%
j>% SEL% R% <-O-312+-./%,1()'-%
SE>% SRP% R% <-O-312+-./%,1()'-%
SS>% KYC"% Y% <-O-312+-./%/&)#-/%u%,1()'-%
SK>% MEC% Y% <-O-312+-./%/&)#-/%u%,1()'-%
SM> MDL&% D% J-&+%&O&"3&Q3- 
Sh>% RK7"% SK% 8+2)1O-+-./%10%,1()'-%

%



PUBLICATION LIST OF SPOKESPERSON   (previous five years)  Sheet  Sj  of  KM   

%

 

%

/=>*-9)$-#1"'-1'0&+&0&&:'?#=01)*"'0&+&0&&:'9#1+&0&19&'%0#9&&:-1@"A'
#
E8#%'%7"305&)8%"(7#(08#"3&9#!03#/".2(%/#(8#8.7'%&3#=%"&#2%7&:#
AIP Conf. Proc. 457 1999, 172  
<>%J-'Xc%A>%J-'Xc%I>%J133-.c%;>%<-(/,'$c%;>%<"33".#c%7>%G$&3-/c%G>%C'$(()+&.,c%%?>%G)"--3,c%k>%e("./c%:>%
C-O-)"H.,c%J>%V-)--'X-c%%C>%V-),*'X%
% % % % % % % % % % #
G%&37<#!03#/7&'&3#708"3(=."(08/#"0#"<%#+Z5[#=%"&S#8.#7033%'&"(08#(8#&#5&)8%"0S09"(7#"3&9#
AIP Conf. Proc. 457 1999, 148%
;>%9>%J-$)c%9>%I1)-31Oc%<>%A-3'1."&.c%A>%7)".'W-Xc%G>%<(Qzc%P>%!{(,,-)c%@>%I"-,-.c%U>%G>%;&'X,1.c%7>%
C4&.,1.c%;>%A>%<|9()"&c%A>%<1+Q,X*c%I>%J&33c%N>%J('$+&..c%J>%;-..".#,c%;>%<"33".#c%;>%C'$+"5c%;>%
<-(/,'$c%k>%G>%9301)5c%<>%9,#-"),,1.c%k>%k1.#%
%
\&//#5%&/.3%5%8"/#0!#3&2(0&7"(4%#(/0"09%/#./(8)#"<%#HGXW;DEK#/9%7"305%"%3#
World Scientific Conf.Proc. ’Electroweak Physics’ 1999, 324-329 
;>%<"33".#c%B>%!-)0()/$c%!>6;>%U3(#-c%9>%U1$3c%f>%N&+1()c%I>%A&)\c%C>%C'$4&)Wc%I>%J133-.c%9>%
U-33-)Q&(-)c%?>J>%A11)-%
%
;<%#G]HK;DEK#930^%7",#E#7&9".3%#&82#/"03&)%#!&7('(":#&"#_GH#!03#<%&4:#3&2(08.7'(2%/#!305#G]HK##
Hyperfine Interactions 127 2000, 491-496  
<"33".#[%;>c%9'X-)+&..[%<>c%J-).&)5[%;>c%!-,,Q-)#-)[%B>G>c%!10+&..[%C>c%!1).(.#[%k>c%
U3(#-[%!>6;>c%N&+1()[%f>c%A&"-)[%A>c%A&..[%?>c%A&)\[%I>c%A11)-[%?>J>c%A}.W-.Q-)#[%I>c%e("./[%k>c%
?15)"#(-W[%<>c%C'${5-3[%A>c%C'$~.0-35-)[%;>c%C"X3-)[%I>c%71&5-)[%L>c%V-)+--)-.[%N>c%k-Q-)[%L>c%J133-.[%
I>c%f.#-3,[%P>c%!&Q,[%<>c%7$")130[%G>c%J&'X-[%!>c%<)-/WX-[%9>c%N&(/$[%k>c%N(5132$,[%k>c%C-4/W[%A>%
#
T%"&`8%."3(80#7033%'&"(08#%?9%3(5%8"/#08#'&/%3#"3&99%2#+Z5[@#+B[##
Hyperfine Interactions 127 2000, 373-380  
I1)-31O[%9>c%J-$)[%;>9>c%A-3'1."&.[%<>c%7)".'W-X[%A>c%<(Qz[%G>c%!{(,,-)[%P>c%I"-,-.[%@>c%
;&'X,1.[%U>G>c%C4&.,1.[%7>c%<q9()"&[%;>A>c%<1+Q,X*[%A>c%J&33[%I>c%J('$+&..[%N>c%;-..".#,[%J>c%<"33".#[%
;>c%C'$+"5[%;>c%9,$-)*[%<>c%<-(/,'$[%;>c%9301)5[%k>G>c%9,#-"),,1.[%<>c%k1.#[%k>c%N--[%J>%
%
\&//#\%&/.3%5%8"/#0!#FFC`FJC@F+Ya%#6("<#"<%#HGXW;DEK#K%88(8)#;3&9#G9%7"305%"%3##
Hyperfine Interactions 132  2001, 329-333  
<"33".#[%;>c%9(5"[%I>c%J-'X[%<>c%J133-.[%I>c%!-)0()/$[%B>c%U-33-)Q&(-)[%9>c%U3(#-[%!>6;>c%N(..-*[%<>c%
A11)-[%?>J>c%C'$-"5-.Q-)#-)[%L>c%C'$4&)W[%C>c%C"X3-)[%I>c%CW-)*21[%;%
%
;06&32/#G<03"%3SW(4%2#I.7'(2%/#(8#HGXW;DEK#\&//#\%&/.3%5%8"/##
Hyperfine Interactions 132 2001, 307-312  
!-)0()/$[%B>c%<"33".#[%;>c%U-33-)Q&(-)[%9>c%9(5"[%I>c%J-'X[%<>c%J133-.[%I>c%!-.)*[%C>c%
U3(#-[%!>6;>c%N(..-*[%<>c%A11)-[%?>J>c%C'$-"5-.Q-)#-)[%L>c%C'$4&)W[%C>c%C"X3-)[%I>c%CW-)*21[%;%
#
G"&"./#0!#"<%#G]HK;DEK#K30^%7",#E#1&9".3%#&82#G"03&)%#$&7('(":#!03#]%&4:#D&2(08.7'(2%/#!305#G]HK##
Hyperfine Interactions 132 2001, 459-464  
A&)\[%I>c%9'X-)+&..[%<>c%<"33".#[%;>c%!-,,Q-)#-)[%B>G>c%!100+&..[%C>c%U3(#-[%!>6;>c%
A&..[%?>c%A}.W-.Q-)#[%I>c%e&+$"-$[%T>Qc%e("./[%k>Qc%?15)"#(-W[%<>Qc%C'${5-3[%A>c%C'$~.0-35-)[%;>c%
C"X3-)[%I>c%71&5-)[%L>c%k-Q-)[%L>c%f.#-3,[%P>c%!&Q,[%<>c%7$")130[%G>c%J&'X-[%!>c%<)-/WX-[%9>c%N&(/$[%k>c%
N(5132$,[%k>c%C-4/W[%A>%
%



PUBLICATION LIST OF SPOKESPERSON   (previous five years)  Sheet  KE  of  KM   

%

 

H59304%5%8"#0!#"<%#E99'(7&=('(":@#b!!(7(%87:@#&82#K3%7(/(08#0!#"<%#K%88(8)#;3&9#\&//#G9%7"305%"%3#
HGXW;DEK##
Hyperfine Interactions 132 2001, 507-511  
U-33-)Q&(-)[%9>c%J133-.[%I>c%<"33".#[%;>c%!-.)*[%C>c%!-)0()/$[%B>c%U3(#-[%!>6;>c%N&+1()[%f>c%N(..-*[%<>c%
A11)-[%?>J>c%C$-"5-.Q-)#-)[%L>c%C'$4&)W[%C>c%C"X3-)[%I>c%CW-)*21[%;%
% % % % % % % % % % #
E#'(8%&3#3&2(0!3%U.%87:#(08#"3&9#!03#&77.5.'&"(08@#=.87<(8)@#&82#%5(""&87%#(59304%5%8"#0!#3&2(0&7"(4%#
(08#=%&5/##
Nuclear Instruments and Methods in Physics Research A 469 (2) 2001, 254-275  
!-)0()/$[%B>c%<"33".#[%;>c%U-33-)Q&(-)[%9>c%J133-.[%I>c%!-.)*[%C>c%U3(#-[%!>6;>c%N&+1()[%f>c%N(..-*[%<>c%
A11)-[%?>J>c%C'$-"5-.Q-)#-)[%L>c%C'$4&)W[%C>c%C"X3-)[%I>c%CW-)*21[%;%
%
E#K<:/(7/#1&/%#!03#G]HK;DEK,#\%&/.3(8)#"<%#\&//%/#0!#;3&8/.3&8(.5#b'%5%8"/##
Hyperfine Interactions 132 2001, 491-495  
<"33".#[%;>c%9'X-)+&..[%<>c%!-�Q-)#-)[%B>%G>c%!10+&..[%C>c%U3(#-[%!>6;>c%A&)\[%I>c%A}.W-.Q-)#[%I>c%
C'$~.0-35-)[%;>c%C"X3-)[%I>c%C1Q"'W-4,X"[%9>c%71&5-)[%L>c%k-Q-)[%L$)>%
%
G"099(8)@#;3&99(8)#&82#100'(8)#0!#D&2(0&7"(4%#$(//(08#$3&)5%8"/#(8#&8#H08#1&"7<%3#c%4(7%##
Hyperfine Interactions 132 2001, 517-521  
A&"-)[%A>c%J1(5)-&([%L>c%J('$".#-)[%B>c%L3&)X[%;>9>c%L)&401)5[%;>f>c%<"33".#[%;>c%B(X(/&."[%!>c%I(3"'X[%C>c%
N--[%;>U>G>c%A11)-[%?>J>c%C&O&)5[%I>c%C'$4&)/W[%;>c%C$&)+&[%U>C%
%
\&//#\%&/.3%5%8"/#08#G<03"SW(4%2#I.7'(2%/#6("<#HGXW;DEK##
Hyperfine Interactions 132 2001, 213-220  
J133-.[%I>c%9+-,[%B>c%9(5"[%I>c%J-'X[%<>c%<"33".#[%;>c%f.#-3,[%P>c%!-.)*[%C>c%!-)0()/$[%B>c%U-33-)Q&(-)[%9>c%
U3(#-[%!>6;>c%U1$3[%9>c%N&+1()[%f>c%N(..-*[%<>c%A11)-[%?>%J>c%P".1.-.[%A>c%C'$-"5-.Q-)#-)[%L>c%
C'$4&)W[%C>c%C"X3-)[%I>c%CW-)*21[%;>c%k-Q-)[%L$)>%
#
E77.3&"%#\&//#c%"%35(8&"(08#0!#I%."308Sc%!(7(%8"#I.7'(2%/#1'0/%#"0#dPZJ#6("<#HGXW;DEK##
Hyperfine Interactions 132 2001, 335-338  
C'$4&)W[%C>c%9+-,[%B>c%9(5"[%I>c%J-'X[%<>c%J133-.[%I>c%<"33".#[%;>c%!-)0()/$[%B>c%U3(#-[%!>6;>c%U-33-)Q&(-)[%
9>c%U1$3[%9>c%N(..-*[%<>c%A11)-[%?>J>c%?&"+Q&(3/6!&)/+&..[%!>c%C'$-"5-.Q-)#-)[%L>c%C"X3-)[%I>c%
CW-)*21[%;>%
%
]H;DEK,#E#$&7('(":#!03#b?9%3(5%8"/#6("<#;3&99%2#]()<':#1<&3)%2#H08/##
Hyperfine Interactions 132 2001, 453-457  
e("./[%k>c%<"33".#[%;>c%<H-X"'[%C>c%!{00.-)[%!>c%!-)+&.,2&$.[%:>c%U3(#-[%!>6;>c%A&)\[ I>c%
A11)-[%?>'c%?15)"#(-W[%<>&c%C'$~.0-35-)[%;>c%C"X3-)[%I>c%V&3-.W(-3&[%7>c%V-)5Ä[%;>c%k-Q-)[%L>c%k-)/$[%I>%
%
c(3%7"#5&//#5%&/.3%5%8"/#0!#8%."308S2%!(7(%8"#?%808#(/0"09%/#6("<#"<%#HGXW;DEK#5&//#/9%7"305%"%3##
Nuclear Physics A 701 (1-4) 2002, 520-523  
<"33".#[%;>c%9(5"[%I>c%J-'X[%<>c%J133-.[%I>c%!-.)*[%C>c%!-)0()/$[%B>c%U-33-)Q&(-)[%9>c%U3(#-[!>6;>c%%N(..-*[%
<>c%A11)-[%?>J>c%C'$-"5-.Q-)#-)[%L>c%C'$4&)W[%C>c%C"X3-)[%I>c%CW-)*21[%;>%
#
E#'(8%&3#3&2(0!3%U.%87:#U.&23.90'%#(08#"3&9#!03#"<%#700'(8)#&82#=.87<(8)#0!#3&2(0&7"(4%#(08#=%&5/#############
Nuclear Physics A 701 (1-4) 2002, 565-569%
U-33-)Q&(-)[%9>c%J133-.[%I>c%<"33".#[%;>c%!-.)*[%C>c%!-)0()/$[%B>c%U3(#-[%!>6;>c%N&+1()[%f>c%A11)-[%?>J>c%
C'$-"5-.Q-)#-)[%L>c%C'$4&)W[%C>c%C"X3-)[%I>c%CW-)*21[%;>%
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#
G%&37<#!03#8%6#9<:/(7/#(8#=%"&S8%."3(80#7033%'&"(08/#6("<#"<%#>H;1]#/9%7"305%"%3##
Nuclear Physics A 701 (1-4) 2002, 369-372  
J-'X[%<>c%9+-,[%B>c%J-'X[%A>c%J133-.[%I>c%<-3&()z[%J>c%<-(/,'$[%;>c%<"33".#[%;>%B1),/.-)[%P>c%G$&3-/[%7>c%
G)"--3,[%?>c%e("./[%k>c%C'$+"5/[%G>c%C'$(()+&.,[%G>c%C-O-)"H.,[%:>%%V-)--'X-[%J>c%V-),*'X[%C>%
%
b?"%8/(08#0!#K%88(8)S"3&9#5&//#5%&/.3%5%8"/#"0#4%3:#/<03"S'(4%2#8.7'(2%/##
Nuclear Physics A 701 (1-4) 2002, 516-519 
!-)0()/$[%B>c%9(5"[%I>c%J-'X[%<>c%J133-.[%I>c%<"33".#[%;>c%!-.)*[C>c%U-33-)Q&(-)[%9>c%U3(#-[%!>6;>c%
U13$".-.[%V>c%N(..-*[%<>cA11)-[%?>J>c%C'$-"5-.Q-)#-)[%L>c%C'$4&)W[%C>c%C"X3-)[I>c%CW-)*21[%;>%
#
G]HK;DEKe&#7&9".3%#&82#/"03&)%#!&7('(":#!03#<%&4:#3&2(08.7'(2%/#&"#_GH#%
Nuclear Physics A 701 (1-4)%2002,%579-582 
C'$~.0-35-)[%;>c%9'X-)+&..[%<>c%J&'X-[%!>c%J133-.[%I>c%<"33".#[%;>c%<)-/WX-[%9>c%f.#-3,[%P>c%f,/-)+&..[%;>c%
!&Q,[%<>c%!10+&..[%C>c%!-,,Q-)#-)[%B>G>c%U3(#-[%!>6;>c%N&(/$[%k>c%N(5132$,[%k>c%A&"-)[%A>c%A&)\[%I>c%
A11)-[%?>J>c%e("./[%k>c%?15)"#(-W[%<>c%C-4/W[%A>c%C"X3-)[%I>c%71&5-)[%L>c%k-Q-)[%L$)>%
%
E77.3&"%#5&//%/#0!#8%."308S2%!(7(%8"#8.7'(2%/#7'0/%#"0#dPZJ##
Nuclear Physics A 701 (1-4) 2002, 533-545 
C'$4&)W[%C>c%9+-,[%B>c%9(5"[%I>c%J-'X[%<>c%J133-.[%I>c<-%L1,/-)[%L>c%<"33".#[%;>c%f.#-3,[%P>c%B1,,"1.[%
?>cI&)'"&%?&+1,[%;>6f>c%!-.)*[%C>c%!-)0()/$[%B>c%!-*5-[%U>c%U-33-)Q&(-)[%9>c%U3(#-[%!>6;>c%U1$3[%9>c%
N&+1()[%f>c%N(..-*[%<>c%A&)/-3[%8>c%A11)-[%?>J>c%P".1.-.[%A>c%?&"+Q&(3/6!&)/+&..[%!>c%
C'$-"5-.Q-)#-)[%L>c%C"X3-)[%I>c%CW-)*21[%;>c%k-Q-)[%L%
#
G]HK;DEK,#E#7&9".3%#&82#/"03&)%#!&7('(":#08#("/#6&:#"06&32/#&8#DHTS!&7('(":#
AIP Conf. Proc. 606 2002, 615-624 
I>%A&)\c%;>%<"33".#c%!>6;>%U3(#-c%A>%A(X$-)H--c%k>%e("./c%C>%?&$&+&.c%<>%?15)"#(-Wc%I>%C"X3-)c%A>%
7&)","-.c%L>%k-Q-)>%
%
T3%&A2068#0!#"<%#H/0=&3(7#\.'"(9'%"#\&//#bU.&"(08#&"#E#P#++@#;#P#+RJ#
Phys. Rev. Lett. 87 2002, 142501  
B>%!-)0()/$c%;>%<"33".#c 9>%U-33-)Q&(-)c I>%9(5"c <>%J-'Xc I>%J133-.c  !>6;>%U3(#-c% <>%N(..-*c%?>%J>%
A11)-c%L>%C'$-"5-.Q-)#-)c%C>%C'$4&)Wc% I>%C"X3-)c%;>%CW-)*21>%

%
I04%'#G%&37<#!03#]%&4:#8.#\(?(8)#!305#"<%#=%"&#c%7&:#0!#[#108!(8%2#(8#&8#E"05#;3&9#
Phys. Rev. Lett. 90 2003, 012501 
A>%7)".'W-X[%9>%I1)-31O[%<>%A-3'1."&.[%k>%G>%9301)5[%<>%9,#-"),,1.[%<>%9,$-)*[%;>%9>%J-$)[%G>I>%
J)"'&(3/[%;>A>%<q9()"&[%;>%<-(/,'$[%;>%<"33".#[%A>%<1+Q,X*[%G>%<(Q-Å[%C>%f&/1.[%;>%B".#3-)[%@>%I"-,-.[%C>%
I([%P>%!&Ç(,,-)[%U>%G>%;&'X,1.[%J>%N--[%;>%!>%C'$+"5[%7>%;>%C/1'X"[%7>%J>%C4&.,1.[%&.5%k>k1.#%
%
G]HK;DEK#(/#"3&99(8),#E#7&9".3%#&82#/"03&)%#2%4(7%#08#("/#6&:#"06&32/#&#DHTS!&7('(":#
Hyperfine Interactions 146 (1-4) 245-251 2003'
A&)\%I>[%<"33".#%;>[%U3(#-%!>;>[%A(X$-)H--%A>[%e("./%k>[%?&$&+&.%C>[%?15)"#(-W%<>[%C"X3-)%I>[%7&)","-.%
A>[%k-Q-)%L>%
%
#
#
#
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$(3/"#08S'(8%#"%/"#0!#G]HK;DEK%
Nuclear Instruments and Methods in Physics Research 204 2003 482-486%
C"X3-)%I[%9'X-)+&..%<[%9//&33&$%B[%J-'X%<[%<"33".#%;[%f3",,--O%C9[%I-",,-3%![%!&Q,%<[%!&Q,%<[%!-".W%C[%
!-)0()/$%B[%!-,,Q-)#-)%B[%!10+&..%C[%U3(#-%!;[%U1W$($&)1O%L[%A&)\%I[%A(X$-)H--%A[%:-(+&*)%;[%
G3&,,%k?[%e("./%k[%?&$&+&.%C[%?15)"#(-W%<[%C'$-"5-.Q-)#-)%L[%7&)","-.%A[%7$")130%G[%V&)-./,1O%V[%
k-Q-)%L[%T$1(%T%
#
;<%#93090/%2#;H;EI#!&7('(":#&"#HGE1#!03#4%3:#93%7(/%#5&//#5%&/.3%5%8"/#08#<()<':#7<&3)%2#/<03"S'(4%2#
(/0"09%/  
Nuclear Instruments and Methods in Physics Research B 204  2003, 492-496  
;><"33".#c%G>%J)"'&(3/c%A>%C+"/$c%!>%6;>%U3(#-%&.5%/$-%7879:%'133&Q1)&/"1.%
%
\&//#0!##JJ\)#
Phys. Rev. Lett.  %93[%150801 (2004)#
A>%A(X$-)H--[%9>%U-33-)Q&(-)[%<>%J-'X[%U>%J3&(+[%I>%J133-.[%B>%L&))-3[%G>%<-3&$&*-[%;>%<"33".#[%C>%
I-1)#-[%L>%I(-Å.&(/[%B>%!-)0()/$[%9>%!-)3-)/[%!>6;>%U3(#-[%@>%U1,/-)[%<>%N(..-*[%C>%C'$4&)W[%N>%
C'$4-"X$&)5[%&.5%L>%É&W"5H"&.%
#
c(3%7"#5&//#5%&/.3%5%8"/#0!#8%."308S2%!(7(%8"#?%808#(/0"09%/#./(8)#"<%#HGXW;DEK#5&//#/9%7"305%"%3#
European Physical Journal A 22, 163-171 (2004) 
;>%<"33".#[%B>%!-)0()/$[%9>%U-33-)Q&(-)[%I>%9(5"[%<>%J-'X[%I>%J133-.[%!>6;>%U3(#-[%?>J>%A11)-[%L>%
C'$-"5-.Q-)#-)[%C>%C'$4&)W[%I>%C"X3-)[%&.5%/$-%8CPN<f%L133&Q1)&/"1.%
 
G7&'&3#H8"%3&7"(08#W(5("/#!305#"<%#=%"&S8.#1033%'&"(08#0!#;3&99%2#D&2(0&7"(4%#E"05/#
Phys. Rev. Lett. 94, 142501 (2005) 
9>%I1)-31O[%<>%A-3'1."&.[%k>%G>%9301)5[%<>%9,$-)*[%I>%J&33[%;>%9>%J-$)[%G>%I>%J)"'&(3/[%;>%A>%<q9()"&[%;>%
<-(/,'$[%;>%<"33".#[%A>%<1+Q,X*[%G>%<(Q-Å[%;>%B".#3-)[%@>%I"-,-.[%%
B>%I3('X[%C>%I([P>%!&(,,-)[%U>%G>%;&'X,1.[%J>%U>%;-..".#,[%A>%?>%G-&),1.[7>%;>%C/1'X"[%7>%J>%C4&.,1.[%
&.5%A>%7)".'W-X%
%
;H;EI#930^%7"#/"&"./#3%903"#&82#&#93090/&'#!03#&#8%6#700'(8)#5%"<02#0!#<()<':#7<&3)%2#(08/      
European Phys. Journal A 25 (2005 ) 1.53 

V>%N>%?*HX1O[%N>%J31+-3-*[%A>%J)15-()[%G>%I)1/$X122[%A>%C+"/$[%G>%J)"'&(3/[%B>%J('$".#-)[%;>%L)&401)5[%
I>%I4"..-)[%;>%N--[%;>%V&W[%I>%k-)/$[%;>%<"33".#%&.5%/$-%7879:%L133&Q1)&/"1.%
%
E#<()<S7.33%8"#bTH;#!03#7<&3)%S=3%%2(8)#0!#3&2(08.7'(2%/#!03#"<%#;H;EI#/9%7"305%"%3     
European Phys. Journal A 25 (2005 ) 1.63  
I>%C"X3-)[%;>%?>%L)-,21%NÑ2-W6@))(/"&[%;>%<"33".#[%C>%f22[%L>%;>%P,Q1).-%&.5%;>%@33)"'$%
%
E#<()<#!3%U.%87:#\XG$b;#23(4%3#!03#"<%#;H;EI#D$V#!&7('(":#&"#;DHf\$#
Proceedings of the IEEE International Pulsed Power Conference San Fransisco, Ca, USA. 2005 
A>%;>%J&).-,[%I>%<>%k&"/[%;>%<"33".#[%;>%V>%V&W[%N>%J31+-3-*%P>%!&5&)*[%A>%;>%C+"/$>%
#
I.7'%&3#1<&3)%#D&2(./#0!#FFW(,#]&'0#I%."308#`#103%#H8"%3&7"(08/#
Submitted to Phys. Rev. Lett. and physics/0509265'
?>%CÅ&.'$-W[%k>%:Ç1)/-),$Ç&(,-)[%I>%f4&35[%<>%93Q-),%;>%J-$)[%G>%J)"'&(3/[%J>9>%J(,$&4[%9>%<&\[%%;>%
<"33".#[%A>%<1+Q,X*[%I>k>B>%<)&X-[%C>%IÇ1//-[%?>%U")'$.-)[%!>6;>%U3(#-[%7$>%UÇ($3[%;>%N&,,-.[%L><>G>%
N-O*[%A>%G-&),1.[%f>%G)"+-[%V>%?*HX1O[%9>%k1H/&,W-X[%T>6L>%É&.[%&.5%L>%T"++-)+&..%
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%
>%&A#(8"%3&7"(08#/:55%"3(%/#6("<#&"05#"3&9/      
European Phys. Journal A 25 (2005 ) 1.685  
;>%9>%J-$)[%9>%I1)-31O[%<>%A-3'1."&.[%A>%7)".'W-X[%k>%G>%9301)5[%<>%9,$-)*[%G>%I>%J)"'&(3/[%N>%
L1().-*-&[%;>%A>%<|9()"&[%;>%<-(/,'$[%;>%<"33".#[%A>%<1+Q,X*[%G>%<(Qz[%B>%I3}'X[%C>%I)*Q[%C>%I([%P>%
!{(,,-)[%U>%G>%;&'X,1.[%J>%N--[%9>%A"33,[%f>%G&)&5",[%A>%G-&),1.[%?>%G"/'&").[%f>%G)"+-[%<>%?1Q-)#-%&.5%7>%
J>%C4&.,1. 
%
%

%
%
%


