
1

2

3

4

5

6

7

8

�

10

11

12

13

14

15

16

17

18

��

20

21

22

23

24

25

26

27

28

��

30

31

32

33

34

35

36

37

38

��

40

41

42

43

44

45

46

47



48

��

50

51

52

53

54

55

56

57

58

��

60

61

62

63

64

65

66

67

68

��

70

71

72

73

74

75

76

77

78

��

80

81

82

83

84

85

86

87

88

��

��

��

�	

�


��



��

��

��

��

��

100

101

102

103

104

105

106

107

108

���

110

111

112

113

114

115

116

117

118

���

120

121

122

123

124

125

126

127

128

���

130

131

132

133

134

135

136

137

138

�	�

140

141



142

143

144

145

146

147

148

���

150

151

152

153

154

155

156

157

158

���

160

161

162

163

164

165

166

167

168

���

170

171

172

173

174

175
176
177



178
���

180



181

182

183

184

185

186

187

188

���

���

���

���

���

���

���

��	

��


���

���

200

201

202

203

204

205

206

207

208

���

210

211

212

213

214

215

216

217

218

���

220

221

222

223

224



225

226

227

228

���

230

231

232

233

234

235

236

237

238

���

240

241

242

243

244

245

246

247

248

���

250

251

252

253

254

255

256

257

258

���

260

261

262

263

264

265

266

267

268

���

270

271



272

273

274

275

276

277

278

���

280

281

282

283

284

285

286

287

288

���

���

���

���

���

���

��	

��


���

���

���

300

301

302

303

304

305

306

307

308

���

310

311

312

313

314

315

316

317

318



���

320

321

322

323

324

325

326

327

328

���

330

331

332

333

334

335

336

337

338

���

340

341

342

343

344

345

346

347

348

���

350

351

352

353

354

355

356

357

358

���

360

361

362

363

364

365



366

367

368

���

370

371

372

373

374

375

376

377

378

���

380

381

382

383

384

385

386

387

388

���

���

���

���

���

��	

��


���

���

���

���

400

401

402

403

404

405

406

407

408

	��

410

411

412



413

414

415

416

417

418

���

420

421

422

423

424

425

426

427

428

���

430

431

432

433

434

435

436

437

438

���

440

441

442

443

444

445
446
447
448
���

450
451
452
453
454
455
456
457
458
���

460



461
462
463
464
465
466
467
468
���

470
471
472
473
474
475
476
477
478
���

480
481
482
483
484
485
486
487
488
���

���

���

���

��	

���

��


���

���

���

���

500
501
502
503
504
505
506
507
508

��

510
511
512
513
514



515
516
517
518
���

520
521
522
523
524
525
526
527
528
���

530
531
532
533
534
535
536
537
538
���

540
541
542
543
544
545
546
547
548
���

550
551
552
553
554
555
556
557
558
���

560
561
562
563
564
565
566
567
568



���

570
571
572
573
574
575
576
577
578
���

580
581
582
583
584
585
586
587
588
���

���

���

���

��	

��


���

���

���

���

���

600
601
602
603
604
605
606
607
608
���

610
611
612
613
614
615
616
617
618
���

620
621
622



623
624
625
626
627
628
���

630
631
632
633
634
635
636
637
638
���

640
641
642
643
644
645
646
647
648
���

650
651
652
653
654
655
656
657
658
���

660
661



655
656
657
658
���

660
661
662
663
664
665
666
667
668
���

670
671
672
673
674
675
676
677 �
678
��� � �
680
681
682
683
684



685

686
687



688

���

���

���



���

���

���

���



Grain si�e � m)

0.1 1 10 100 1000

�

0.0

2.5

5.0

7.5

10.0

12.5 IND-14-1-1
IND-14-2-1
IND-15-7-1
IND-15-7-4

Grain si�e � m)

0.1 1 10 100 1000

�

0.0

2.5

5.0

7.5

10.0

12.5
IND-14-7-1
IND-14-7-2
IND-14-8-1
IND-14-�-1
IND-14-6-2

�	�

�	


�	�



���

700

Time �s)
0.0 0.2 0.4 0.6 0.8 1.0

�

pt
ic

al
ly

 s
tim

ul
at

ed
 lu

m
in

es
ce

nc
e

 � c
ou

nt
s 

pe
r 0

.0
1s

)

0

100

200

300

400

Dose �Gy)
0 5 10 15 20 25

�

en
si

tiv
ity

 c
or

re
ct

ed
 

lu
m

in
es

ce
nc

e 
� L

x/
T x

)

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

701

702



703

704
705



AUTHOR DECLARATION TEMPLATE 

We wish to confirm that there are no known conflicts of interest associated with this 
publication and there has been no significant financial support for this work that could have 
influenced its outcome. 

We confirm that the manuscript has been read and approved by all named authors and that 
there are no other persons who satisfied the criteria for authorship but are not listed. We 
further confirm that the order of authors listed in the manuscript has been approved by all of 
us. 

We confirm that we have given due consideration to the protection of intellectual property 
associated with this work and that there are no impediments to publication, including the 
timing of publication, with respect to intellectual property. In so doing we confirm that we 
have followed the regulations of our institutions concerning intellectual property.

We understand that the Corresponding Author is the sole contact for the Editorial process 
(including Editorial Manager and direct communications with the office). He/she is 
responsible for communicating with the other authors about progress, submissions of 
revisions and final approval of proofs. We confirm that we have provided a current, correct 
email address which is accessible by the Corresponding Author and which has been 
configured to accept email from julie.durcan@ouce.ox.ac.uk

Signed by all authors as follows: 

Julie Durcan on 15/12/2016  

on behalf of co-authors: 

Professor David Thomas 

Professor Sanjeev Gupta 

Dr Vikas Pawar 

Dr Ravindra Singh 

Dr Cameron Petrie 


