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Present Status of Laser Nuclear Science in the UK

Almost all of the Laser Nuclear Science Programme is carried out at the Rutherford
Appleton Laboratory with table top proton production and laser production of isomers
being carried out on the short pulse ASTRA laser (50fs, 1 pulse/sec, 10'"W/ecm™).
This has recently been fitted with a Dazzler, which will much improve the pulse
control. The upgraded TOPs laser facility at Strathclyde will also carry out nuclear
work soon.

On the upgraded Petawatt laser VULCAN (300 J, 0.5 ps, 7u spot size, 5x10*Wem?)
an extensive nuclear science programme is underway. This is in no way a policy of
the Rutherford Laboratory and very much depends on the University Groups getting
funding to carry out these experiments. Access to VULCAN is difficult and it is
Strathclyde’s policy to get time on other European facilities.
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Particularly for Pettawatters, Strathclyde’s interest is particularly in proton production
for PET isotope production and proton therapy as well as laser induced heavy ion and
fusion reactions and high intensity neutron production. Recently we have also carried
out preliminary photo-transmutation reaction studies and also proton spallation of lead
Peter Norreys (RAL) leads a UK team whose principal interest is in fast igniter
studies. Karl Krushelnick (IC) leads a vigorous team principally interested in electron
production from gas targets, high magnetic field production and laser acceleration
technology. Other groups at RAL (Belfast and York) are interested in X-ray lasers
and astrophysics experiments. This is described in the RAL annual report with the
2003 edition soon to be published.

There are exciting newly funded programmes in laser wakefield acceleration
(Strathclyde consortium) and attosecond pulse generation (Oxford consortium)

Laser driven PET isotope production

10° SRR ] 1.2
4+
<
© 10+
Yy
= )
108 + | 3]
= S 08
= ] = 0
"'B(p,n)"'C: Halflife 20mins | O [
E B 06+ .
= —§
B 105 T _ o 1
2 |2 04 %
18 18, . . ] O E
O(p,n) “F: Halflife 110 mins = o A E
5 02+ A Mylar
0 A
104 + ;] ° u .
[ +—
B 1 & 00 1 1 1
0.1 1 0 100 1000
0 50 100 150 200 250 300 350 Target thickness (um)

Time (mins)




a1 R s
-

B FEHIRSBE

NRETy hL—F— I LS ET R —
BT T X~ & Seite NIRRT —
vav/S

RIEKRE: L — Y — e et o 2 —
LSS S

WL — 2 va v IR 1545 8 H
5-7 HARBE A Y (R IRFEM) 12T
BIfE SV E L7z, ARWFFED AT T
7o Kk TR0 BFSERERE ) 50 40 44
OB T AFZEF IS L T\ %
L7,

KK T L —F — Rl 5ot o % —
OIHEFME 2 —ROBE . =[P
WFZEARZE OMFFEBEEE - G O I e
20 DIFGEREBENH Y £ LT,
FIHO LHATAK (BEHBRE R AT ZERT
FER RS & —) 1Tk D
[ERFEHRIT L DS ATEREE ) X, REDNE#E
wn % W= B D5 ATBRICBE T 5 &4k
UEAFFEIZ BT D ETH D EDOHIED
EEICIE, HEYHICESE L CER &I
HE D BERO 72 WBFIEE L IE R 1 BRI
<EZITWMbNELE, 202004k
BEO/NYERRD 5TV D A L—H
— N DOWFFE DA & 720 F L=,
e < B AR ST BEPE AR ST T O H
BRTRE O ZH#E TR, SRESRE YA
FbhE Lz —H—h#E, e v x>
A — LA, FExER L E R & L
72387 LW B O BRERIZ 3T D BEOGA IS
fri>> TL D C L7,

FFZE3FHFE D D3 FE L, Hig - > 2
2 L—3 g OB CIEBIRERRE DO L
—DOTHh 5 EHEA kTG = — RIZEfRL
-1, L —Y—7 7 X~HMAEER. &
HEFHEEDO I 2 L— g, FER
BRI LTI GMII L —H—_ T6 L —H
—IZBH T 2R EOEN DY . T
EIOFRBEDOER & 4% O JRBA ORI 53
HFE L,

A B DO ZEE I AW FERREE O Fe 9] DA
L nwHZEbHHoT, IS T AT
IH 2 THEDT —<IZIRE., HrEtd
BLFINE, &= R L — B IR 70 D
FLAER) 22 W ER D O I ST £ T o SEER

. Il — g EIEEWSERD
FFRICGHEEAE L CW=R&E L, £
FVDORDMIERICRDIBELHY L
7273, T LA Z OWFIEREIR D 2K % A <
RIEELELE o255 T, Lo e
<z E&ENnTELSTT,

BZITe 0 ET 08, BEOBWKRHNICS
M FERLTFE o272 I#{fLHE L k=
FTET, F, FEOT U — N T
Bex BB REZAEXE L, TR
B BT U CHFSEIREN S b AT N E AR T
F7, SlERE, EERO ZHAR L T
AL BEWNLET,

(RMODEEIIHEESDERTF)
rirlson 290 FleY

B
=
4
1

%
=
:
z

BELRAL - (LETE

Petawatters Clx, AMIEIZEET 2 il H%
SHELTBYET, THLEDOFH TR
U —W =&t o ¥ —mia)ll £ T
A — L (ishikawa@ile. osaka—u. ac. jp)
IZCZHEIE S 7230, BN ORFELBAHD
RLEF TR ET, 5% & bPetavatters®
TREHEL TZ &N,

FAT  RAIER (RERES)  A)lIsET

KBRXZL—F—BREaHRE 52—



